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THE SIVASAMUDRAM HYDRO- 
ELECTRIC POWER SCHEME, 
MYSORE. 

From time immemorial the waters of the Cauvery 
River in India have been diverted for irrigation 
purposes by means of low weirs or anicuts, thus 
enabling about 180 sq. miles of otherwise waste 


heavy floods recur each year, as will be gathered 
from the view in Fig. 2. This flow was diverted 
through an anicut 2,300 ft. long and 8 ft. high, 
a view of which appears in Fig. 18, on page 16, 
into a canal 17,960 ft. long, which terminated in 


a forebay at the top of a rocky bluff. A site for| 


the power-station was hewn out of the rock at the 
foot of this bluff at a spot about }-mile below the 
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land to be fertilised. The river, which is some 450 
miles long, rises in Coorg, and after flowing across 
the Mysore Plateau and the Madras Presidency, 
discharges into the Bay of Bengal. It has a total 
catchment area of about 27,000 sq. miles, of which 
some 11,500 sq. miles lie in the State of Mysore, 
and along its upper reaches there are numerous 
rapids, the potentialities of which, for power 
generation first attracted serious attention towards 
the end of last century. In particular, the Cauvery 
Falls at Sivasamudram, the position of which is 
shown on the map given in Fig. 1, were made the 
subject of an inquiry by H. H. the Maharajah of 
Mysore’s government the actual investigation 
being entrusted to Brigadier-General (then Major) 
Joli de Lotbiniere, R.E. As a result of this officer’s 
report, designs were prepared, and the initia! 


stage of the works, which are described below, was 
begun in 1900. 

The primary object of the works was the supply of 
power to the Kolar goldfields, 92 miles distant, th 
scheme being based on a minimum flow of 100 cusecs 
at Sivasamudram, though as the river is monsoonal, 
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falls and was connected to the forebay by a 900-ft. 
pipe-line. A total head of 406 ft. was obtained 
in this way, both the canal and the pipe-lines being 
of sufficient capacity to deal with a flow of 275 
cusecs, 

The original plant in the station, consisted of 
six 1,000 h.p. impulse turbines, which generated 
three-phase current at a pressure of 2,173 volts, 
and a frequency of 25 cycles. These sets con- 
sumed about 235 cusecs at full load, their efficiency 
being only 63 per cent. The generator pressure 


was stepped up to 35,000 volts for transmission | 


over duplicate lines to Kolar, as shown on the map, 


and thence was distributed at 2,300 volts to the | 


mining companies. As no storage reservoir was 


available, the power obtained from the river had | 


to be supplemented in the dry season by a 5,000-h.p. 
steam plant at Kolar. Nevertheless, the results 
obtained were so satisfactory that five further 


1,000 h.p. units were installed in the Sivasamudram | 


station in 1904, thus increasing its total capacity to 
11,000 h.p. The additional water required for this 
purpose was obtained by temporarily increasing the 


height of all the irrigation anivuts above the intake 
by about 4 ft. 

In 1906 and 1907 the transmission lines to 

Bangalore and Mysore were constructed, the result- 
| ing increase in demand being met by installing a 
twelfth unit with an output of 2,000 h.p. The 
total capacity of the station thus became 13,000 h.p., 
which corresponded to a maximum water con- 
sumption of 520 cusecs. To safeguard the supply 
during the summer months, it was _ therefore 
necessary to construct permanant storage works, 
a project which had also been under consideration 
for some time in connection with the need for 
increased irrigation facilities. For this purpose, 
a dam was built across the river at Krishnaraja, 
about 65 miles above Sivasamudram, at a point 
where a catchment area of 4,100 sq. miles could be 
intercepted. Initially, this dam, which was not 
completed until 1920, was 80 ft. high and impounded 
11,000,000,000 cub. ft. or sufficient to provide a 
minimum flow of 900 cusecs in the power canals. In 
1927, its height was increased to 124 ft., so that the 
reservoir is now capable of storing 44,827,000,000 
cub. ft. The total length of the dam is 8,600 ft. and 
the reservoir submerges more than 49-5 sq. miles of 
land, so that it is one of the largest in India. In 1915, 
two further 2,000 h.p. generating sets were added, 
and at the same time the transmission pressure to 
Kolar was raised to 75 kv., two of the lines being 
re-constructed and equipped with suspension-type 
insulators. Two years later a 5,600-h.p. Francis 
turbine, running at 500 r.p.m. and coupled to a 
3,000-kw. generator was installed, this being the 
first high-head reaction set to be employed in 
India. 

The construction of the Krishnaraja reservoir, 
| by ensuring ample power all the year round caused 
|a rapid increase in demand and made it necessary 
| to decide how the water available should be allocated 
| between the industrial and agricultural communities. 
| After consideration the Mysore Government deter- 
| mined to allot sufficient for the former purpose 
| to give a minimum continuous flow of 900 cusecs 

at Sivasamudram and, to enable this quantity to be 
| utilised efficiently, to sanction a plan for the exten- 
sion and reconstruction of the generating plant. 
| To begin with, the eleven 1,000-h.p. turbines were 
replaced by six further 5,600-h.p. Francis reaction 
| sets of British manufacture, and as these sets work 
| on suction, the gross head was increased from 406 ft. 
to 418 ft., or by about 3 per cent. These turbines 
have a guaranteed efficiency at full load of 87 per 
cent., compared with the 63 per cent. obtainable 
with the older sets, so that an aggregate of 40 per 
cent. more power can be generated from the same 
amount of water. They are supplied through six 
55-in. diameter riveted pipes, which were installed 
in place of those originally in use. Before, however, 
this extension was completed the demand had 
increased so rapidly that sanction for the erection 
of two 9,000-h.p. units was obtained, and these 
were placed on load in 1929, thus bringing the 
aggregate capacity of the station up to 60,000 h.p. 
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The plant is arranged as shown in Fig. 4, Plate I,| Each pipeline for the large sets is 1,100 ft. long 
Of this total 80 per cent. | from the forebay to the sluice valve, and is divided 
is represented by high-efficiency Francis turbines. | into sections in which pipes with diameters of 63 in., | 
The total quantity of water allocated from the | 60 in. and 57 in. respectively are used, the thick- 
ness increasing from } in. at the top to } in. at 
All the pipes are of steel plate, with 
double riveted longitudinal seams and single and 
|double riveted transverse seams. 


and in Fig. 17 on page 3. 


Krishnaraja reservoir for power purposes was also 
increased from 900 to 1,200 cusecs, which is equiva- 
lent to about 45,750 h.p. 

Figs. 6 to 11, Plate I, are a plan and sections 
through the portion of the fore-bay from which the 
penstocks for the two most recent sets are led off, 
while a view of the fore-bay itself appears in Fig. 19, 
on page 16. It will be seen that the water is freed 
from detritus by stop logs and screens, and that at 
the entrance to each penstock is a manually operated 
steel sluice gate of the Stoney type. As will be 
clear trom Fig. 10, Plate I, each pipe inlet is bell- 
mouthed, while a few feet further along the pipe is 


an automatic butterfly valve with a 12-in. diameter| winch anchored to convenient holdfasts. 
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the bottom. 


The pipes were 


clear from the plan reproduced in Fig. 4, Plate I, 
and from Fig. 17 on page 3. The two 9,000 b.p. 
turbines, like the earlier 5,600 h.p. sets, are of the 
Francis horizontal single wheel type with spiral 
casings and are designed to run at 375 r.p.m. on a 
net head of 415 ft. This relatively high head was 
the main reason for adopting a low speed, which 
tends to reduce the effects of cavitation and con- 


delivered in 15 ft. lengths and were erected by | sequently the pitting of the runners. The problem of 


riveting two lengths together at the top of the| 


pitting was acerbated by the fact that the water, 


bluff and launching them into position down aj especially during the monsoon period, is heavily 


|temporary tramway, which was laid along the 
| whole length of each pipe track. 
|combined 29 ft. length was mounted on a light | 
|timber cradle 


without wheels, the rails 
greased to assist its progress down the incline. 


To do this the 


being 

Its 
movement was controlled by wire ropes and a 
After 


| charged with fine silt. Special consideration had 
| therefore to be paid to the design of the guide 
wheels and waterways, so as to reduce their suscepti- 
bility to wear, while for the same reason the most 
exposed parts of the guide wheel covers are pro- 
tected by replaceable liners. Owing to the low 
suction head that is permissible and to the excessive 
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stand-pipe immediately down stream. This stand- 
pipe is carried up above the maximum water level 
in the fore-bay and acts both as an air inlet and as 
a means of access to the paddle of the valve. The 
latter is designed to close automatically when the 
velocity of the water in the pipe increases above a 
predetermined limit. It can also be closed electri- 
cally from the power station or manually on the 
site. Its construction will be clear from Figs. 15 
and 16, Plate I, from which it will be seen that the 
rope segment by which it is xctuated is held in its 
open position by a pawl A, the latter being con- 
nected to a weight B through a claw coupling. The 
weight B is held up by a catch on the arm-carrying 
weight C. This catch is connected to a paddle 
as shown in Fig. 15, so that it is released when 
the flow exceeds a certain figure, and also to the 
core of a solenoid, which is energised from the power 
station. In either case the release of the catch 
allows the weight B to fall, so that the pawl is 
thrown out of engagement with the rope segment 


View or THE Cauvery Fatis 1n FLoop. 


the lengths had reached their final positions, the 
circumferential joints were riveted and caulked by 
pneumatic tools, which were supplied with air 
from a pipe run along the tracks. The pipes are 
anchored at intervals by reinforced masonry blocks, 
as it was not considered practicable to utilise rods 
grouted into the rock. Expansion joints are placed 
immediately below each anchorage. A view of the 
pipe line appears in Fig. 21 on page 16. Each pipe- 
line terminates in a short pipe tapering to 40 in. in 
diameter as shown in Fig. 5, Plate I, while between 
the end of this pipe and the sluice valve at the 
turbine inlet is a stuffing box, which allows any 
small inaccuracies to be taken up and facilitates 
the removal of the valve. This valve is 40 in. in 
diameter and is directly connected to the spiral 
casing of the turbine with an eye piece extension 
to the blade. This design was adopted to secure 
a straight flow with the minimum of friction loss 
and to obviate the risk of pitting round the valve 
seat. The valve is operated hydraulically by 


and the main valve is closed. The valve is reopened | pressure water from the pipe line and is furnished 
and reset by the hand pump visible near the| with scour, drain and by-pass valves, as shown in 


bottom of Fig. 
timing valve is closed by a lever. 


' 


16. During this operation the | Figs. 12 and 13, Plate I. 


The existing lay-out of the power station will be 


Fic. 3. TransrorMER House AND CONSTRUCTION RaILway. 


rise in the river during periods of flood each turbine 
discharges into a separate tail race pit, as shown 
in Fig. 5, Plate I, thus ensuring that the draft tube 
is sealed and that the suction head is approximately 
constant. 

The construction of one of the 9,000 brake horse- 
power turbines is shown in Figs. 12 to 14, Plate I. 
while a view taken from the discharge side appears 
in Fig. 20, on page 16. As will be seen, the tur- 
bine has only one bearing, the cast steel runner 
being bolted to the free end of a short extension of 
the shaft. Hydraulic balancing With adjustable 
wearing rings is employed and, though the balancing 
chambers can be connected either to the suction 
or to the high pressure supply, these connections 
have so far not been used. As a further pre- 
caution against a possible failure of balancing under 
the extraordinarily severe conditions which obtain 
a Michell thrust bearing, which is clearly shown in 
Fig. 14, isalso provided. This bearing is capable of 
taking up the total thrust, but has not so far been 
called on, except during starting and stopping, 
when the partial pressure in the casing reduces the 

| effectiveness of the automatic balancing. As will 
be noted from Fig. 14, Plate I, the thrust is 
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transferred from the Michell bearing direct to the 
turbine casing and not through the foundations. 
Moreover the spiral casing, which is made of special 
cast iron in three sections and is fitted to a stay ring 
of cast steel, is not grouted into the toundations, but 
is bolted to heavy bedplates. This facilitates 
inspection and dismantling. The journal bearing 
is of the ring lubricated type, and the lower part 
of the housing is used as an oil well for the com- 
bined journal and thrust bearings. The thrust 
bearing is supplied through an Auto-Klean strainer 
with oil under pressure. 

The speed of the turbine is controlled by an 
automatic oil pressure governor of the Boving 
standard type which is shown in Fig. 13, Plate 1. 
As will be seen, this is belt-driven from the turbine 
shaft, the pendulum and oil pump being on the 
same spindle. These parts, together with the air 


x i 


Fie. 17. Interior oF TURBINE 


vessel, regulating valve, servo-motor and hand 
operating gear are all compactly arranged and the 
number of moving parts has also been reduced to 
a minimum. Change-over from automatic to hand 
control or vice versa is effected by one movement 
of a single lever. The control system includes 
safety devices, which shut down the turbine, 
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main supply, its action being controlled positively 
by the automatic speed governor. This device, 
it is claimed, ensures quick and reliable opening in 
synchronism with the closing stroke of the governor. 
The valve is subsequently closed by water pressure, 
the movement being controlled by a dashpot, which 
can be adjusted to give any desired closing time 
and limiting pressure rise. 

It may be added that the character of the load 
supplied from the station makes unusually exacting 
demands on the regulating mechanism. For in- 
stance, the spinning mills in Bangalore must be 
run at an accurate and even speed, while the winding 
engines in the mines at Kolar introduce load varia- 
tions of as much as 2,500 kw. in less than a minute. 
The turbine manufacturers, however, guaranteed 
that when full load was removed the increase in the 
speed should not exceed 13 per cent., the corre- 
sponding rises for three- 
quarter, half, and one- 
quarter loads being 9 per 
cent., 5-5 per cent. and 
2-5 per cent. respective- 
ly. Moreover, the pres- 
sure rise in the pipe line 
was not to exceed 15 per 
cent. Tests made prior 
to putting the 9,000 h.p. 
units into service showed 
that in practice the in- 
creases in speed were 7-8 
per cent., 6-9 per cent., 
and 5-1 per cent. when 
full load, three-quarters 
and half load were re- 
moved respectively. The 
guaranteed __ efficiencies 
were 86 per cent. at full 
load, 90 per cent. at 
three-quarters load, 87 
per cent. at half-load and 
78 per cent.at one-quarter 
load. 

The main contractors 
for the extensions em- 
bodying the two 9,000 
h.p. and the six 5,600 
h.p. turbines, as well as 
for the machines, them- 
selves, were Messrs. 
Boving and Company, 
Limited, 56, Kingsway, 
London, W.C.2, while 
Messrs. Ashmore, Benson, 
Pease and Company, 
Limited, Stockton -on - 
Tees and Messrs. Glenfield 
and Kennedy, Limited, 
Kilmarnock, acted as 
sub-contractors for the 
pipe lines and for the 
sluice valves, sluice gates 


and strainers, respec- 
tively. 

Room. As regards the electrical 
equipment the 6,000 kw. 
alternators, which were 

supplied by the General Electric Company of 

America, generate three-phase current at a pres- 
sure of 2,200 volts and a frequency of 25. 


They are so constructed that they embody the 
whole of the flywheel effect required by the 
turbine makers for regulation purposes, thus making 
he overall arrangement simple and compact. 


commenced the original duplicate line to Kolar, 
which was worked at 35 kv., has been aug- 
mented by others serving Mysore, Bangalore and 
other places, the present network being shown on 
the map in Fig. 1. In 1915, the lines to Kolar were 
reconstructed to work at 75 kv. and more recently 
a sectionalising station has been built at Kankanhalli, 
power being transmitted from Sivasamudram to this 
point by four lines operating at the higher pressure 
and being stepped down to 35 kv. to serve Bangalore. 
As will also be seen, a supply is given to Metur in the 
Madras Presidency, where the large irrigation dam 
is in course of construction. This is effected by a 
35 kv. double circuit line 63 miles long which runs 
through extremely rough jungle country. The 
lines are connected to sub-stations from which dis- 
tribution to the local networks takes place, the policy 
of the Mysore Government being to make electricity 
available in all the larger villages within a reason- 
able distance of Sivasamudram. 

To overcome the disadvantages of a 25-cycle 
supply for lighting purposes, frequency changers 
have been installed in Bangalore and Mysore, which 
convert the periodicity of the incoming supply to 
60. In the smaller towns, however, a 25-cycle 
supply is given, distribution in both cases being 
on the three-wire system. The Kolar goldmining 
companies which, with a connected load of 17,860 
h.p. of motors, are the undertaking’s chief consumer, 
are supplied through a sub-station, in which the pres- 
sure is reduced from 70 kv. to 2+3 kv. for distri- 
bution. The power, which is mainly purchased 
on a kilowatt-year basis, is used inter alia for 
driving compressors, winders and pumps, and as 
these must not be shut down in any circumstances, 
a small steam plant has been erected at Kolar to 
act as a stand-by to the main supply. That this 
is necesssary is shown by the fact that during the 

t two years the number of interruptions was 
187 and 380, respectively, 194 of the latter, however, 
being on the Mysore line which had seriously deteri- 
orated, since it was erected, owing to the climatic 
conditions, and is now being remodelled. The 
total “outage” time was 76 hr. 52 min., 82 per 
cent. of which was, however, by pre-arrangement. 

In 1929-30, in addition to the mining companies, 
there were 464 power consumers, including oil, 
cotton and woollen, and rice and flour mills, as 
well as pumping plants tor water supply and irri- 
gation, the total connected load under this heading 
being nearly 10,000 h.p. Further, there were 
13,625 lighting consumers, an increase of 22 per 
cent. over the previous year. About 87 per cent. 
of the output was used for power (two-thirds by 
the mining companies), and the remainder for 
lighting and domestic purposes. The electricity 
| generated amounted to 165,637,470 kw.-hr., giving 
|a load factor of 65 per cent. on the peak load of 
| 29,100 kv. The operating costs amounted to 
/0-113d. per kilowatt-hour, to which 0-05ld. had 
to be added for depreciation. On the other hand, 
the gross revenue was 0-515d. per kilowatt-hour 
generated, giving a net return of 0-35ld., or 12-75 
per cent., on the capital outlay, excluding the 
Krishnaraja dam. The tariff in force varies consi- 
derably according to the type of load, incidence 
of demand and location, but it may be mentioned 
that the rates are such as to encourage the use of 
| electricity both for lighting and power by the poorer 
| classes of the population of a purely Indian State. 
These rates have, to some extent, been rendered 
possible by the policy of constructing inexpensive 
| lines suitable for small amounts of power to begin 
| with, and then reconstructing them as the load 











should the governor drive fail or the oil pressure Their output is controlled by switchgear, which was | grows. This policy was initiated by Mr. 8S. G. 


become abnormal. The governor is also provided 
with a load limiter, which enables the stroke of the 
control valve to be varied. The load is limited, 
at will, by adjusting the gate opening at which the 
load limiter connected to the regulating shaft 
engages with the control valve to force it into the 
closing position. 

The relation between the head, and the length 
and diameter of the pipe is such as to make it neces- 
sary to relieve the water pressure in order to obtain 
the fine speed regulation required without employ- 
ing a separate flywheel. This is effected by a pres- 
sure regulator, which is connected to the spiral 
casing and is operated by the water pressure of the 


nanufactured jointly by the General Electric Com- 
any of America and the British Thomson-Houston 
‘ompany, Limited, Rugby, and is operated from a 
ontrol room adjacent to the turbine room, The 
renerator pressure is stepped up for transmission 
n five banks of 1,750 kv.-a. single-phase water-cooled 
ransformers, which are housed in a building ad- 
acent to the power station, the original structure, 
vhich was located at the top of the bluff near the 
orebay, having been given up owing to the pro- 
hibitive cost of the long low tension connections. 
\ view of this building, together with the railway 
ver which the plant was lowered to the station, 
.ppears in Fig. 3 on page 2. Since operations were 


| Forbes and has been followed by Mr. C. M. Cariapa, 





the present chief electrical engineer of the Mysore 
| Government’s electrical department. 

Our thanks are due to Messrs. E. N. Webb, 
| M.Inst.C.E., and G. E. Meijer, of Messrs. Boving 
|and Company who supplied the information on 
| which the above article is based. 








AGRICULTURAL AND Darry Macuinery in Cariz,— 
A confidential report on the markets for agricultural and 
dairy machinery in Chile has recently been issued by the 
Department of Overseas Trade, 35, Old Queen-street, 

ndon, 8.W.1. United Kingdom firms wishing to 

a copy of the report should communicate with 
the Department, quoting reference No. G.X. 12,034. 
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A Terthook of Physics. Vol. I. Mechanics. By E. 
Graimsent, Translated from the seventh German 
edition by L. A. Woopwarp, B.A. London: Blackie 
and Son, Limited. [Price 15s. net.] 

Tus volume forms the first of a series of volumes 

dealing with physics, the series being designed | 

to cover the whole course of studies leading to a| 

Degree in physics. In this volume the subject of 

mechanics is dealt with in its widest sense and | 

hence the treatment of any section (e.g., elasticity | 
and strength of materials), to the smallest detail, | 
is not to be expected. Every section of the work 
is, however, fully treated from the point of view 
of the student of physics, the matter dealt with, 
beginning with the fundamental ideas on space, 
time, and force, treats all sections of the subject 
and ends on the flow of liquids and gases. Even 
the mathematical demonstration (page 167) of 
the shifting of the plane of oscillation of Foucault's 
pendulum—so often mentioned in books on physics, 
out seldom demonstrated—is fully given. The 
clarity of the text, figures, and symbolical matter 
will appeal to all students reading in the subject, 
and to such students the book should be of great 
assistance; while most teachers in mechanics 
will find in it many useful suggestions. Both the 
translator and the publishers are to be congratulated 
on the result of their labours, which have resulted 
in the presentation of a sound standard work to 
English readers, at a moderate price. 


Etude Mécanique du Vol de UAvion a V'Usage des 
Techniciens. By Maxime Rosin. Paris: Librairie 
Polytechnique Ch. Beranger. [Price 70 francs. | 

Or the more obvious branches and 

engineering which have contributed to the practical 

achievement of flight in heavier-than-air machines, 
aerodynamics enjoys the distinction of having been 
studied and developed almost exclusively in rela- 
tion to its applications in aviation. Possibly for 
this reason, with its implication that aerodynamical 
knowledge is fairly recent and far from widely known, 
the subject has proved a favourite with writers on 
aeronautics. For the most part, however, the 
standard works already available are devoted to 
single aspects of applied aerodynamics which 
admittedly offer adequate scope for individual 
treatment. They are thus more suited to the 
advanced worker than to the elementary student 
and, in particular, offer little of immediate practical 
value to junior aircraft designers with limited 
opportunity for general aeronautical education. 
The author of Etude Mécanique du Vol de l’ Avion 
must have had the latter class of reader very much 
in mind when compiling his book, since he dedicates 
it to the use of technicians and pays special atten- 
tion to problems raised by the improvement of air- 
craft design and performance. Actually, Monsieur 
Robin is both an engineer and a lecturer in aero- 
nautics, and his knowledge and experience in these 
capacities, not only of the facts of his subject, but 
equally of the way it should be presented, are well 
displayed in this admirable volume. The open- 
ing chapters cover generally the nature of air flow 
and resistance, with special reference to the prin- 
ciples underlying the mode of operation of aeroplane 
wings and airscrews.. The conditions governing 
straight flight are next considered, and these once 

established, serve as a basis for the design of a 

suitable airscrew, regard being paid to the motive 

power available and to the special properties and 
performance characteristics of supercharged engines. 

Stability is treated very simply and practically, with 

special attention to the measures necessary in the 

design of aircraft to ensure safety in flight. 
same consideration is given to the studies of the more 
important flying manceuvres ; and whilst the com- 
plexities involved by a full examination of stability 
under all the likely conditions of flight are much 
beyond the restricted compass of the book, the 
author does at least indicate the directions along 


of science 


The | 


| tion may be made, as illustrating the scope of the 
| book, of the length of run of a machine on taking 
- | off and alighting, of a study of the conditions govern- 


| ing the radius of action of aircraft, and of an examin- 
| ation of the various factors to be considered prior 
| to an attempt at long-distance flying. 


From this brief account it will be evident that 
Monsieur Robin’s book is likely to prove extremely 
serviceable, not only to technical workers in the 
aircraft industry, but also to pilots and to students 
in technical schools and colleges. A favourable 
point in this connection is the author’s insistence 
on the value of numerical problems, a variety of 
which are fully worked out in the text. The subject- 
matter consists mainly of reliable experimental data, 
and where theoretical aerodynamics is involved, the 
author is content as a rule to state the result without 
unnecessary and difficult proof. An unexpected, 
| but commendable, feature is the almost exclusive 
}use of aerofoil data derived from tests at large 
Reynolds numbers in the American compressed-air 
| wind tunnel. The text, whilst largely restricted to 
| land aeroplanes, considers a number of the special 
factors arising in connection with seaplanes and 
flying boats. Although the work is a French one, 
| it is written so simply and concisely as to present 
little difficulty, and it will prove easy reading to the 
average English student with some slight previous 
| knowledge of aeronautical terms and methods. 


Induction Coil Theory and Applications. By E. Taytor 
Jones, D.Sc. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 6d. net.] 

THE theoretical aspects and industrial applications 

|of the induction coil have assumed considerable 

| importance during recent years. The induction 
coil and magneto have found commercial application 
as ignition initiators in internal-combustion engines ; 
for the production of high-frequency discharges 
in apparatus used for the treatment of diseases ; 
in X-ray work and in radio appliances. At the 
early part of the present century, the induction 
coil was studied extensively, particularly in investi- 
gations relating to the discharge of electricity 
through gaseous media. These researches paved 
the way towards important developments in some 
classical discoveries, including Réntgen rays and 

Hertzian waves. More recently, the principle 

of the induction coil has been successfully applied 

in the construction of the Tesla coil and in the 
high-tension magneto. The pioneer researches of 

Faraday and Kelvin on electrical phenomena, laid 

the foundation for much future work, but for a 

considerable time the theoretical aspects of the 

induction coil with an interrupting device still 
demanded study in order to place them on a sound 
scientific bases. Lord Rayleigh made some classical 
contributions on the subject, but more recently, 
the investigations of Dr. Taylor Jones have resulted 
in the development of the now accepted theory, 
first propounded by the author in 1909. These 
researches were detailed in The Theory of the 

Induction Coil (1921), of which the present volume 

is a more descriptive, but less detailed account. 

Dr. Jones’ theory includes the following primary 
considerations: (1) The system operates as ar 
oscillation transformer after the interruption of 
| the primary circuit; (2) primary and secondary 
circuit currents appear to consist of dual systems, 
i.e., with two degrees of freedom ; and (3) the two 
| oscillating components of the wave current of the 
circuits possess different frequencies. In expound- 





| method of treatment adopted by Drude, and indi- 
|cates a method for approximately calculating the 
| dimensions of the primary condenser of an induction 
coil so as to produce the maximum difference of 
potential between the secondary terminals. 


|ing the theory, the author follows very closely the | 


Other 


aspects of the subject which are discussed include | 


the relative effectiveness in ignition of different 
| types of induction-coil spark, together with certain 
matters connected with the maintenance of triode 
oscillations in coupled circuits, and 


which rational aeroplane construction must progress. phenomena which occur when a coupled system is 


prevention provides an excellent example of facility | excellent description is given of how the induction 


and conciseness in exposition which is typical of the 
book as a whole. Among a number of interesting 


coil has recently proved to be a suitable generator 


'of cathode ray beams in the study of electron 


transient | 








the volume is well illustrated by oscillographic 
records which are of exceptional merit and well 
reproduced. The chair of natural philosophy 
at the University of Glasgow, previously occupied 
by Lord Kelvin, is now held with distinction by 
Dr. Taylor Jones, and few can be better qualified than 
he for writing on this subject, since he is now one 
of the foremost and most successful workers in 
this field. The whole volume is characterised by 
exceptional thoroughness, bold in its conception, 
brilliant in its treatment and it forms altogether 
a very valuable contribution to the study of 
contemporary science. 


REFRACTORY SERVICE, WITH PAR- 
TICULAR REFERENCE TO BOILER 
FURNACES. 

By Joun Waker, A.R.S.M., B.Sc. 


Melting or Refractoriness.—Failure of refractories 
in boiler furnaces due to pure melting is rarely 
encountered. The term “ refractoriness”’ has no 
specific meaning, for while it is usually taken to 
represent the melting point, most refractories used in 
boiler work are silicates, which, lacking a well-defined 
crystalline structure and possessing high molecular 
viscosity, show no definite transition point from the 
solid to the liquid state. It is, therefore, necessary 
to adopt some definite stage in the melting process 
as a standard, with the result that there are several 
“refractoriness tests,’ developed by different 
workers, in which failure is given, for example, as 
the temperature at which the edges of a test piece 
become rounded, or the temperature at which a 
specially-shaped test piece bends to a particular 
degree. The refractoriness figure obtained will 
vary with the actual test made and, when comparing 
published “ refractoriness figures,” care must be 
taken to see that the results under consideration have 
been obtained under comparable conditions. The 
results obtained are dependent, for example, upon 
the rate of rise of temperature during the test, the 
quicker the rise of temperature the higher will be 
the point of failure. The atmosphere of the test 
furnace will also influence the result, a reducing 
atmosphere in many cases giving a lower figure 
than a more oxidising atmosphere, and so on. 

To the boiler engineer, the fireclays are still 
the most important and most widely-used group of 
refractories, good class fireclay bricks being readily 
available in large quantities at very reasonable 
costs. We may, then, first consider this question 
of refractoriness as applied to the fireclays in 
particular. Fireclays contain essentially a propor- 
tion of clay substance, a hydrated aluminium silicate 
Al,0,2Si0,2H,O, but in addition, they contain 
uncombined silica and minerals carrying iron, lime, 
magnesia, titania and alkalies. These fluxing 
impurities may greatly influence the refractoriness 
of the fireclay. 

Pure clay substance has a “softening point ” 
equivalent to about 1,750°C. approximately. 
As the percentage of uncombined silica increases, 
the refractoriness decreases, until a composition 
corresponding to a total silica content of just over 
90 per cent. is reached (corresponding to the eutectic 
of the silica-alumina fusion diagram, given in Fig. 1.) 
Further increase of silica gives rise to increased 
refractoriness. A reference to the silica-alumina 
fusion diagram will make this clearer. The other 
impurities present in the fireclays reduce the 
refractoriness still further, but to varying extents. 
The effect of titania in the proportions in which it 
usually occurs in fireclays, i.e., up to 2 per cent. or 
even 3 per cent. is negligible. In the more aluminous 
clays, titania may be present up to 5 per cent. with- 
out apparent harm, while iron oxide also has 
a much less harmful effect on this class of clay, pro- 
vided the brick is not exposed to a strongly reducing 
atmosphere. 

Strength or Rigidity under load.—The mechanical 
strength of most boiler furnace refractories avail- 
able is usually adequate in the cold state, and 


The brief but lucid treatment of spinning and its | switched into the circuit of a valve oscillator, An rarely causes trouble except that great friability 
‘results in the chipping of corners and edges in 


transit, so that the bricks will not build up into a 
good wall with thin joints. The cold strength of a 


problems which are quantitatively considered, men- ' diffraction phenomena. The subject matter of| brick and its ability to travel well, depend largely 
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upon its texture and the degree of vitrification 
produced by the kilning it has received. The 
mechanical strength or rigidity at high temperatures 
is important, however, and troubles do occur due 
to “squatting ” of side walls, while softening with 
subsequent deformation of bricks in “ sprung” 
arches is by no means a rare occurrence. The 
mechanical strength is much lower at high tempera- 
tures because of the gradual formation in the brick 
of a viscous glassy matrix. 

Several tests have been developed to test the 
rigidity of refractories at high temperatures, the 
results of which are usually published as the “ re- 
fractoriness under load.” ‘Lhese published “‘ under 
load” figures should be accepted and compared 
with some caution, though when all the data are 
available for consideration, the performance of the 
brick under load may be a very valuable criterion of 
its quality. The results obtained, however, will 
vary greatly with the rate of heating, the size of 
test piece, the atmosphere in the ‘est furnace, and 
will be a function of the pressure applied. The 
standard test now used at the North Staffordshire 
Technical College consists briefly of a test piece 
3}in. by 2in. by 2 in. which is submitted to a load 
of 50 Ib. per square inch, and heated at the rate of 
50 deg. C. per 10 minutes. The expansion and 
ultimately, the subsidence is noted at intervals, from 
which data a curve may be plotted. The figure 
given as the “ refractoriness under load ”’ is usually 
the temperature at which subsidence reaches 
4 in. below the zero on the indicator scale, which 
magnifies 16 times, and, therefore, represents an 
actual subsidence of about }-in. This test is, 
perhaps, apt to err a little on the safe side, and, in 
America, it is becoming more customary to employ 
a load of 25 Ib. per square inch, applied usually to a 
full sized brick (9 in. by 4} in. by 2} in.). Other 
variations of the test have been developed by differ- 
ent workers, who employ test pieces as small as 
1 in. by 3 in. by } in., and use loads as light as 
10 Ib. per square inch; the various tests all have 
their individual merits. Care must be taken, 
therefore, when comparing refractoriness under 
load figures, that these have been obtained under 
the same or comparable conditions. 

A clearer and more valuable picture of the proper- 
ties of a refractory under consideration may be ob- 
tained by an examination of the whole curve showing 
its behaviour during the test. Appreciable differences 
occur with various fireclays and the amount of the 
various impurities usually present in a fireclay may 
have a powerful effect upon the results. Fig. 2 
shows two types of curve which may be obtained ; 
curve A is typical of a high-grade Scottish firebrick 
containing 44 per cent. alumina. There is a point 
(a) at which the curve stops its upward trend, 
gradually flattens out and slowly begins to subside, 
while at a second point (6) rapid collapse sets in. 
Curve B is typical of a semi-silica firebrick, made 
from a class of fire-clay which may contain 75 per 
cent. to 85 per cent. SiO,, i.c., with a large percentage 
of free silica present as an impurity. It will be 
seen that, while the point (a’) is higher than with 
more aluminous and refractory clays, the range 
(a’) to (b’) is much shorter and complete collapse 
takes place more suddenly and at a lower tempera- 
ture than with the more aluminous clays. 

Lime, magnesia, and alkalies, greatly reduce the 
refractoriness or rigidity of fireclays under load 
at high temperatures and, further, the more free 
silica a clay contains the more readily are its 
properties influenced by the amount of these basic 
oxides present. Lime is a particularly harmful 
impurity in this respect, due to the formation of 
very fluid calcium silicates. 

Some of the valuable Scottish aluminous fireclays 
which, are highly refractory and give good results 
under load at high temperatures, are singularly 
low in these harmful impurities, as shown by the 
following typical analyses :—* 

(1) (2) (3) 
( 


” 


Silica, SiO, 53-8 51-0 49-6 
Alumina, Al,0, 39-6 43-5 44-8 
Titania, TiO, ose 3-4 2-5 3-7 
Ferric oxide, Fe,O, 1-8 2-0 1-6 
Magnesia, MgO... 0-06 Trace Trace 
Lime, CaO ... — -- 0°18 0-20 Trace 
Alkalies (potash and soda 

together) wad 1-10 0-9 0-26 





* Analyses of samples supplied by Messrs. The Douglas 
Firebrick Company, Limited, Dalry, Ayrshire. 


Tron oxide is an impurity which may have a 
peculiar effect upon the load carrying capacity of 
« fireclay, in that while an aluminous fireclay with 
® high iron oxide content may show good load- 
carrying qualities at relatively high temperatures 
in an oxidising atmosphere, yet the same brick will 
shrink readily at a much lower temperature if the 
tmosphere becomes reducing. 
The length and shape of the curve between the 
points (a) to (6) mentioned above are more useful 
to the refractory expert, when deciding upon the 
suitability of a brick to withstand a particular set 
of conditions, than the usual “ refractoriness under 
load’ figure. At temperatures below that corres- 
| ponding to the point (a) on the curve for any reason- 
able fireclay, very high pressure such as would not 
be encountered in a boiler furnace would be necessary 
| to cause any noticeable deformation. At tempera- 
| tures above that corresponding to point (b), quite 
light loads may cause very great deformation and 
serious troubles, and a firebrick would only be 
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safe from failure under such conditions where 
specially-constructed furnace walls are used, such 
as the Liptak or Detrick walls, in which the bricks 
er blocks are individually supported and have only 
to carry their own weight. In the range of 
temperature lying between the points (a) and (bd), 
the extent and particularly the rate of deformation 
increases very rapidly with small increases of 
temperature and/or load. 

The peculiar type of curve obtained for a semi- 
silica brick indicates that where appreciable 
mechanical load is encountered (as in some sprung 
arches) at temperatures near or jus+ above that 
corresponding to the point (a), a semi-silica firebrick 
may, in actual service, have less tendency to show 
squatting or other deformation than some of the 
more aluminous bricks of roughly equal cost. It 
must be realised, however, that the margin of 
safety in furnaces or parts of furnaces which may 
occasionally go to much higher temperatures, 
possibly due to carelessness of attendants, is much 
less and that complete collapse may occur more 
readily. 

For average conditions where temperatures are 
usually moderate, lying more or less midway be- 
tween points (a) and (b) for the bulk of the brick 
(the face may, with safety, be appreciably higher) 
but subject to some fluctuation, and where the 
mechanical load is not unduly high, a thoroughly 
burnt aluminous firebrick is likely to be more 
satisfactory, being safer and having in general, 
greater resistance to corrosion by slag than a semi- 
silica brick. If conditions are bad, i.e., temperatures 
are high and the bricks are subjected to heavy 
mechanical load or compression, or furnace condi- 
tions are such that an appreciable thickness of 


ponding to point () and liable to undergo deforma- 
tion with a very light load, then, if reasonable life 
is to be obtained from the bricks, either (1) the 
furnace design must be modified to relieve the 
bricks from the said heavy loads by the instal- 
lation of suspended arches and/or walls giving 
individual brick or sectional support, or, failing this, 
(2) bricks of a higher grade than the ordinary fire- 
clay brick must be employed, particularly if the 
area where both high temperature and high load 
are encountered is relatively small. 

There are now available on the market, special 
grades of aluminous refractories which have a 
greater load-carrying capacity than the ordinary 
firebrick, but even with fireclays quite a lot of 
improvement can be made by watching the following 
points, namely, the physical characteristics of the 
constituents used, such as the percentage of the 
fireclay which has been precalcined and is in the 
form of grog, the mesh to which it has been ground, 
the type of fireclay used as a bond, the density of the 
product and the hardness of the burning that it 
receives. All these factors influence the load- 
carrying capacity of the firebrick. 

A type of super-refractory which has excellent 
load-carrying properties at high temperatures is 
the sillimanite base refractory, but bricks of this 
material do not appear, however, to be particularly 
resistant to erosion by highly ferruginous slags 
(especially where the atmosphere is reducing) 
and where these conditions are also encountered 
are unlikely to justify the extra cost. This property 
that properly bonded and burnt sillimanite bricks 
possess, of withstanding loads at high temperatures, 
will be understood if reference is made to the alumina 
silica fusion diagram where it will be seen that 
there is an aluminium silicate corresponding to the 
formula 3A1,0,;2Si0,, which is a definite crystalline 
compound known as mullite, possessing a true 
melting point of approximately 1,810 deg. C. Now, 
the raw material for sillimanite bricks, whether 
it is natural sillimanite, cyanite or andalusite, is 
thoroughly calcined before use and inverts to 
mullite and excess silica. Hence, when this 
material is taken, bonded with a suitable clay and 
thoroughly burnt, the resultant brick contains a 
high proportion of mullite crystals having, as 
mentioned above, a definite melting point ; so that 
at those temperatures at which an ordinary fire- 
brick is softening due to the formation of a high 
proportion of “glassy” material, the sillimanite 
brick contains much less glass and is correspondingly 
stronger and more rigid. 

These sillimanite bricks as mentioned above, are 
not particularly resistant to attack by highly- 
ferruginous slags, the explanation being that 
when the cyanite, andalusite or sillimanite is 
calcined before use, the mullite crystals and excess 
silica are formed as explained previously, and these 
products are crushed and bonded with clay. The 
brick formed, therefore, consists of broken mullite 
crystals with a glassy matrix formed from the clay 
bond and excess silica. It is this matrix which is 
readily attacked by ferruginous slags, and the loose 
mullite crystals are then easily eroded away. 

This weakness is absent, however, from another 
type of highly-aluminous brick (+ 52 per cent. to 
54 per cent. Al,O,) now on the market. This 
refractory contains a high proportion of grog 
prepared by thorough calcination of picked Ayrshire 
bauxite clay. This grog is blended with other 
specially suitable aluminous materials ground to give 
the most desirable mesh, bonded with a plastic 
aluminous clay and thoroughly burnt. Special 
attention is paid to the production of the correct 
physical structure in the brick and the result is that 
the refractory consists of a mass of tightly inter- 
laced needles or fibres of mullite formed in situ, 
the giassy material merely serving to fill the spaces. 
Such a structure, it will be readily appreciated, 
exhibits great rigidity under load at temperatures 
almost up to the melting point of mullite, namely, 
1,810 deg. C., while at the same time it is extra- 
ordinarily resistant to slag attack. 

The type of construction in which the brick is 
employed plays an important part in deciding 
what resistance the brick must offer to failure 
by softening or squatting. It will be readily 











the brick is at a temperature above that corres- 
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heated on both sides, failure will take place more | the life of the refractories exposed to it, enormously, 
readily than where the same brick is employed in,|a high percentage of the wear is due to abrasion. 
say, the side wall of a furnace and is exposed to the | Air distribution cannot be too carefully watched. 
full temperature on one side only, and where the | This point has been more appreciated of late years 
temperature falls rapidly from the inside face of | by the various stoker manufacturers, each putting 
the brick to the outside of the furnace. In-| forward the good air distribution secured with their 
asmuch as the type of insulation employed and | particular types of stoker as one of the latest and 
the relative thickness of fireclay lining to insulating | chief improvements. 

backing will affect the temperature gradient through | The resistance of a brick to abrasion will naturally 
the bricks of the fireclay lining, so will it also affect | depend upon its physical characteristics, such as its 
the rigidity of the wall in service. The steeper the | hardness. By this is meant the hardness at the 
temperature gradient that can be maintained| working temperature to which the brick face is 
through a wall by external cooling, without seriously | exposed, which may be very different from the 
reducing the efficiency of the furnace by increased | hardness when cold, since good cold hardness can 


radiation losses, the greater naturally will be its| be obtained by the use of fusible clays which give | 


rigidity. a vitrified bond. Other factors influencing the 
Another important question is that of joints and | brick’s resistance are the toughness of the bond, 
jointing materials. To obtain a wall with the| the tenacity with which it grips the grog, the size 
maximum rigidity at top temperatures, the bricks|and shape of the grains of the material forming 
must be laid with the thinnest joints possible,| the brick. A coarse structure in which large grog 
being merely dipped in a thin slurry of setting} grains are loosely held, is abraded readily, while 
material. It is important that a setting material|a sandy or “balled” structure such as is seen 
should be chosen possessing good refractoriness,|in dry pressed bricks for which the material has 
one which sets to give a joint with the same | been inadequately prepared, would also be likely 
characteristics as that required in the brick, viz.,| to give poor results. The best results are obtained 
good strength at high temperatures. There are | from bricks made from material with a gristing or 
many excellent special cements now on the market, | mesh containing a suitable balance of all sized grains 
but there are others whose strong air setting | that pack together well, the grains being sharp and 
properties are obtained by the addition of high | angular. 
proportions of sodium silicate, a flux which greatly For resistance to abrasion at high temperatures, a 
reduces the refractoriness and load carrying capacity | brick should be chosen made from one of the more 
of the fireclays, &c., with which it is mixed; and | refractory fireclays, such as a high aluminous 
such cements should not be used in constructions | Scottish fireclay, using a brand which has a good 
which are required to withstand appreciable stresses | close texture, good strength, possessing a good skin, 
at high temperatures. The manufacturers of the | and which has been thoroughly burnt. Of course, if 
important brands of bricks are always prepared to| the bricks or blocks are not required for a furnace 
recommend the most suitable cement for their! wall but for an arch, either sprung or suspended, 
particular bricks. While dealing with the question where there is risk of spalling, there will be a 
of joints, it seems worthy of mention that some | limit to the density of the brick which can be 
of the most progressive refractory makers are|employed. Sufficient elasticity must then be re- 
provided with grinding plant and, in special cases, | tained to prevent spalling, a trouble which is 
it is worth paying the extra cost of having the likely to shorten the life of the arch much more 
“ setting” faces of bricks of the super-refractory | rapidly than even the severest abrasion. It is again 
class ground perfectly flat. To give an example ot | important that where abrasion occurs, good close- 
an extreme case, excellent results have been obtained fitting joints should be secured and a strong setting 
in oil-fired heat-treatment furnaces with very high refractory cement used. Large joints, loosely filled 
combustion space temperatures, by using in the| with a soft powdery cement will soon be scoured 
sprung arches of the combustion chamber special away, increasing the surface exposed to abrasion 
highly aluminous bricks which are ground perfectly | and hastening failure. 
flat on the tapered faces. These arches are not Both air and water cooled walls offer the advan- 
only exposed to very high temperatures, but are tage of increased resistance to abrasion due to the 
also subjected to considerable stresses by the heavy fact that the refractory is kept at a much lower tem- 
loads charged into the muffle above them. perature than in an ordinary wall, hence retaining 
The value of suspended walls and arches in| greater strength and hardness ; while, more important 
relieving bricks of the stresses set up in ordinary | still, in a well cooled wall a layer of chilled slag 
bonded walls, &c., has been mentioned. There | may form on the refractories and act as a protective 
is another important way of dealing with the | coating. 
problem of maintaining satisfactory walls infurnaces| Spalling.—An important and widespread source of 
where high combustion temperatures are reached. | trouble with refractories is spalling, which can be 
This is by the provision of air or water cooling, | divided roughly into three main classes :—(a) Ther- 
so that the actual temperatures of the furnace wall | mal spalling, (b) physical spalling and (c) spalling 
is kept below that at which serious softening|or cracking due to structural movement and 
is likely to occur. It is proposed to deal separately | strajns. 
with the advantages of fabricated walls later on in| (a) Thermal Spalling.—Thermal spalling or crack- 
these articles. ing may be caused either by the stresses set up due 
Abrasion.—A factor tc which possibly less thought | to a very steep temperature gradient through the 
is given than it deserves is abrasion. Speaking| refractory, or more usually by rapid temperature 
generally, in cases of abrasion the extent of the wear| changes. Spalling due to a steep temperature 
will depend upon the amount, hardness and shape | gradient is liable to occur in cooled walls or 
of the abrading material, the speed with which it| arches, particularly where water is the cooling 
is moving, the angle at which it strikes the body | medium, unless suitable refractory materials are 
being abraded, and the area on which the work is | used. 
being done. Hence in the case of boiler furnaces| Where water-cooled walls are built up consisting 
the points which will control the amount of abrasion | of water tubes with specially shaped fireclay bricks 
on the walls, arches, &c., are ‘1) the velocity of the| which fit round the face of the tubes, care should 
furnace gases, (2) the angle of impingement of this| be taken to eliminate as far as possible sharp 
gas on the walls or arch, (3) the nature of the solids | angles, bends, or rapid changes of cross section, 
entrained in these furnace gases, t.e., the shape of| when designing the shape of the fireclay protection 
the particles and their hardness. With very fine| brick. Sharp changes of cross-section increase the 
dusty coals used on grates with high air velocities, | tendency to crack due to local intensification of the 
there is a marked tendency for the particles blown | stresses to which the brick is subjected when in 
on to the walls to contain a high percentage of| service. Further, such unsuitably designed brick 








unburnt carbonaceous material, giving rise to a| shapes give rise to manufacturing difficulties, and | 


more reducing atmosphere and high temperature | strains are set up in drying so that even with 
near the walls, making conditions more severe for | careful supervision of their manufacture there is the 
the refractories. | possibility of cracks being formed in the finished 

In the case of furnaces whose grates are provided | articles though invisible to the eye. Such cracks 
with bad or faulty air distribution, giving rise to local | are naturally a source of weakness and readily open 
“ blow pipe” action and in severe cases shortening | up if the brick is strained in use. 








The other cause of thermal spalling, i.e., rapid 
fluctuations of temperature, is more common. The 
causes and types of cracking which follow too rapid 
heating or cooling are fairly complex, but roughly 
the results occur as follows: Fig. 3 represents 
section A BC D of a block which it is assumed is 
cold. The face A B is suddenly heated and tends to 
expand so that a stress is set up across a plane 
parallel to the hot surface, and there is a tendency 
to shear off a layer of the block. In the case of the 
blocks of a suspended arch which is heated too 
quickly heat penetrates up between the blocks to a 
certain extent so that the piece which tends to shear 
off is shaped as shown by the dotted line EF. On 
the other hand if the block A B C D is assumed 
to be hot, and is suddenly chilled on the face A B, 
the face A B tries to contract, and tension cracks 
| are formed at right angles to the chilled face, which 
| open up, releasing the strain. The stresses set up 
are naturally most severe when the heating or cool- 
ing is very rapid, as there is very little time for heat 
| to flow from the hotter to the colder parts of the 
| block to equalise the temperature to some extent, 
; and thus lessen the strain. 

| The resistance of a refractory to thermal spalling 
|depends upon many factors. First and foremost 
comes the reversible thermal expansion which should 
be as low and uniform as possible to minimise the 
stresses set up by it. In Fig. 4, X is the expansion 
curve for a pure clay which is very regular, while 
X Y is the expansion curve for a clay containing 
much free silica. Y', Y? and Y* show the expan- 
sion curves for silica, as quartz, cristobalite, and 
tridymite, revealing rapid inflections, particularly 
jin the. cases of quartz and cristobalite. These 
| determinations are due to Le Chatelier. Fire- 
|Clays which contain free silica (mostly as quartz) 
|have also irregular expansion curves, particularly 
lin the region of 575 deg. C., where the «>£ 
change in the quartz gives a marked expansion. 
Hence bricks or blocks of this type (for example 
semi-silica bricks) are not suitable for use in posi- 
tions where they will be subject to rapid changes 
|of temperature, being particularly liable to fail if 
| heated rapidly between 400 deg. and 600 deg. C. 
|The Scottish highly aluminous fireclays contain 
| little or no free silica, and hence have a regular 
|expansion. To meet conditions where temperature 
changes are very rapid, a special fireclay refractory 
|has been developed which has the following low 
|reversible expansion figures, its expansion curve 
| being smooth and particularly flat at the lower 
|range of temperatures where spalling is most likely 
| to occur :-— 








800 deg. C. 1,000 deg. C. 1,250 deg. C. Mean Coefficient 
| Per cent. Per cent. Percent. 15 deg.-1,250 deg. 
| 0-09 0-18 0-56 0 -0000045 


A second method by which refractory manufac- 
| turers combat thermal spalling is by the provision of 
| refractories with sufficient elasticity to accommodate 
| themselves to the strains set up, without the forma- 
| tion of large cracks. The suspended arch blocks, 
|for example, are usually supplied in a coarse open 
| textured material. Where refractories rely upon 
their elasticity to meet spalling conditions, their 
| texture and mesh have to be carefully controlled 
during manufacture. 

The refractoriness of a material affects to some 
extent its resistance to spalling, for, if the region of 
rapid temperature change is high enough for suffi- 
| cient material to be present in the brick in a viscous 
state, the refractory may accommodate itself 
to the strains by means of plastic flow. It will, 
| therefore, be appreciated that firebrick refractories 
‘are most apt to spall below say 1,200 deg. C. ; hence 
the benefit of having an expansion curve which is 
very flat at the lower range of temperatures. Finally, 
thermal conductivity is important, as it will be 
appreciated that rapid heat transfer from the hotter 
to the cooler portions of a refractory by equalising 
| the temperature gradient, reduces the strain in the 

larticle being heated or cooled. 

| We have previously mentioned the value of a 

| brick now available possessing a structure consisting 

lof tightly interwoven needles or fibres of mullite, 

| referred to above when dealing with rigidity. This 
class of brick, by reason of the extreme toughness so 

produced, also has a high resistance to the stresses set 
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up by rapid temperature changes or steep tempera- 
ture gradients. 

(6) Physical Spalling—Another type of spalling 
which is liable to occur, may be called physical 
spalling, inasmuch as it is caused by changes in the 
refractory in service, which modify its physical 
properties in such a way as to cause cracking. 

If the refractories have to withstand a slag which 
is very fluid at moderate temperatures, or if the 
fuel being burnt has fluxes present in a readily 
volatile form (rare in boiler work, except with a few 
very salty coals), then, if the refractory is too open 
textured, i.e., has a high permeability, the fluid 
slag or flux vapours will readily penetrate into the 
refractory. This results in a lowering of the 
refractoriness of the penetrated layer, increasing the 
extent of vitrification and the amount of glassy 
matrix, with the result that on cooling, the pene- 
trated face tends to shrink relative to the rest of the 
block, and shear off. The vitrified highly glassy 
layer formed possesses less elasticity below tem- 
peratures at which plastic flow can take place, 
and hence is liable to crack readily if exposed to 
fluctuations of temperature when in that state. 
Further, as the penetrated layer is contaminated 
by coal or coke ash slag, which is liable to be high 
in such basic oxides as lime (CaO), iron oxide 
(Fe,0;), and sodium oxide (Na,O), the coefficient 
of reversible expansion is apt to be increased, and 
the differential expansion of the penetrated face 
and the rest of the refractory also intensifies 
the shearing effect of the after-contraction first 
caused, so that finally the penetrated layer comes 
off in a plate. 

If, although a boiler furnace may be run at 
moderate temperatures, the coal used has an ash pro- 
ducing a fluid slag, a refractory must be employed 
of a fairly dense nature, possessing a low enough 
permeability to prevent slag penetration ; and if at 
the same time the furnace temperatures are liable to 
fluctuate badly, due to calls for rapid changes of 
load on the boiler, it would be useless to put 
in a very coarse mixing to prevent thermal spalling, 
for physical spalling would result. In such cases a 
balance must be struck and a refractory used which 
has a reasonably low permeability, but which 
will resist thermal spalling by reason of a low and 
steady coefficient of reversible expansion. A 
similar type of spalling may occur in furnaces operat- 
ing at high temperatures, where although the 
refractories are exposed to very little slag (for 
example, with some oil, gas or even high grade 
anthracite fuels), yet surface vitrification and 
shrinkage may occur if the refractory is insufficiently 
kilned. In such a condition the surface of the 
furnace lining is again weakened in its resistance 
to temperature fluctuations 

Penetration by fluid slags and fluxing vapours 
may also be checked by choosing refractories which 
are moderately open-textured and permeable in 
themselves, but which readily glaze over in the 
furnace, so that a dense surface skin is formed, 
which, being very thin, causes no trouble in itself 
and yet is sufficient to prevent further penetration. 
With refractories which do not possess self-glazing 
properties, benefit can be obtained from applying 
a wash of setting material to new brickwork on 
installation. This helps the refractories to glaze 
over, forming a “hide” which not only checks 
penetration in the initial stages, but tends to persist 
throughout the life of the refractory. 

(c) Mechanical Spalling.—There is a further type 
of cracking which may be called mechanical spalling, 
which is caused by localised mechanical stresses. 
Furnace structures which cause unequal and 
excessive, localised stresses give rise to cracking 
troubles due to pinching, &c. For use in positions 
where pinching is likely to occur, the refractory 
chosen should naturally be one with good me- 
chanical strength and toughness at working tem- 
peratures. 

Proper provision must be made for the expansion 
(permanent and reversible) of furnace walls and 
arches. Where thick joints have been used, this 


expansion may be taken up by the crushing of the 
setting material; but thin joints have been advo- 
cated to give walls greater resistance to slag attack 
and increased stability under load at high tempera- 
tures, in which case the construction should be such 





as to allow the wall or suitable sized sections of it 
to expand as a whole, the expansion being taken 
up by suitably placed expansion joints. For 
example, spalling troubles are occasionally en- 
countered on radial end blocks of flat suspended 
arches; these may be due to a pinching action. 
This happens when insufficient room is left between 
the top of the radial end blocks and the bottom of 
the curtain wall above (Fig. 5). As the arch is 
heated up and expands, the radial end blocks 
are forced upward and forward, and there is a 
tendency for the front edge or face to be pinched 
off. Asbestos rope packing is often introduced into 
the gap which should be left at point A, and this 
by reason of its compressibility acts as a cushion. 
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Pinching troubles are also encountered in sprung 
arches, where the arch bricks are braced up between 
the skew-backs at either side and, where on heating 
the arch must rise a little on account of the re- 
versible thermal expansion of the refractories. Such 
a rise decreases the radius of curvature of the arch, 
subjecting the inner ends of the arch bricks to a 
compression. The flatter the curvature of the arch 
the greater are the stresses set up. The need for a 
high standard of shape in arch bricks is obvious, and 
the use of bricks with badly concave or convex setting 
surfaces is clearly bad practice. With some fireclays, 


to develop other valuable properties of the material 
are such that camber on the setting face cannot 
be entirely eliminated, but it can be reduced to a 
negligible amount, while the bricklayer can make the 
best of his materials by setting “ unlike’ faces 
together. 

The stresses which can be explained in the above 
manner are intensified by the fact that the inner face 
of the arch is the hot side, and this face tends to 
expand most, so that the joints of the upper face 
may open up. If this happens when, as occasion- 





the methods of manufacture which are best calculated | P® 


furnace gases on both sides, dust ash, &c., may pene- 
trate into the open joints, particularly with badly 
fitting bricks. In this way the arch may gradually 
grow, becoming more and more unstable and finally 
failing. This type of trouble is too slow in operation, 
however, to be common. Or, again, the hot ends 
of the arch bricks, and, if the bricks have been laid 
with thick joints, also the hot end of the setting 
cement, may be crushed. Then, on cooling, the joints 
on the inner face open up, this also tending to give 
rise to structural instability. 

For really high temperature work, such as may be 
encountered in oil-fired combustion chambers, arch 
bricks of a good highly-aluminous brand should be 
chosen, with the setting faces ground flat, and set 
with a thin wash of highly refractory cement, the 
arch being built with as generous a curvature as 
possible. Where a 9-in. arch of relatively small 
span is required, a double arch of 44-in. side arch 
bricks is usually preferable to a single arch of 9-in. 
end arch bricks, 9-in. bonders being put in at suitable 
intervals. These bonders may be tongued and 
grooved if necessary. In many cases the use of a 
really refractory arch brick permits of greater heat 
insulation on the outside with increased thermal 
efficiency, and gives less stress on the arch bricks 
themselves, due to the reduced temperature drop 
through them. The benefits obtainable from the 
use of special arches, including suspended types, 
water and air-cooled systems, will be referred to 
again later. 

Clinkering.—A source of trouble which may be 
considered under this heading of mechanical 
spalling is that of clinkering, t.e., adherence of 
clinker on the grate level courses of the side and 
possibly mid-feather walls. The chief trouble arises 
when attempts are made to strip this accumulation 
of slag, resulting, with ordinary fireclay, in bricks 
being broken off, large portions of the brick face 
often coming away with the slag. The cure for this 
is the use of silicon carbide non-clinkering bricks 
for the bottom courses in question. Silicon carbide 
bricks have a “ greasy”’ nature, i.e., a surface which 
is not wetted so readily by molten slag and clinker. 
Further, its high conductivity results, in the case of 
side walls, in a slight lowering of the temperature 
at the brick face, which tends to chill the clinker. 
The result is that there is less tendency for clinker 
to adhere to these bricks, and the slag which does 
accumulate strips off readily. Further, silicon 
carbide bricks are strong mechanically. In the 
case of mid-feather walls, the high conductivity 
of silicon carbide bricks offers less advantage, unless 
the wall is made hollow and so air-cooled, air 
being drawn through the wall by the natural pull 
of the furnace. In very severe cases it is advan- 
tageous to provide similar arrangements for the air 
cooling of the silicon carbide grate level courses, 
even in the side walls of the furnace. 


(To be continued.) 








British STANDARD SPECIFICATION FOR ELECTRIC 
OveRHEAD TRAVELLING CRANES.—A specification, de- 
signated No. 466-1932, and dealing with electric over- 
head travelling cranes, has been issued by the British 
Standards Institution. The specification provides for 
cranes, power-driven in all motions, of spans up to 80 ft. 
and load capacities up to 70 tons, for general use in 
factories and workshops. In general, a factor of safety 
of 5 has been adopted, but higher factors of safety are 
recommended, with proportionately lower working 
stresses for cranes intended for duty of great severity. 
No attempt has been made to deal with cranes from the 
dimensional or size standpoint, although, in other 
respects, the specification is drawn on very comprehensive 
lines. Complete formulae, based on the well-known and 
widely used Bridge Specification, have been included in 
the structural clauses for the calculation of maximum 
rmissible working stresses in the crane structure, 
while such details as gearing, bearings, brakes, ropes, 
pulleys, and drums, are dealt with fully in other clauses. 
At the same time, the question of the driving unit has 
not been neglected and separate sections are devoted to 
motors, controllers, cables, and protective se Care 
has been taken, however, to exclude anything which 
might interfere with the freedom of the engineer and the 
maker, in the design of the crane. The object of the 
specification is to secure the general observation of such 
fundamental principles as appear desirable to ensure 
reliability and safety without handicapping the maker 
or the user in the selection of the most appropriate design 
for the purpose in view. Copies of the specification can 
be obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, price 
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ARC CONTROL AND CIRCUIT- 
BREAKER DESIGN. 


WHEN engineers first began to employ high electrical 


pressures for transmission purposes, they used circuit- | Vickers Electrical Company, Limited, Trafford Park, | butts against the top contact. 


breakers not unlike those which are still common on 


problem. In fact, the explosion pot, which was 
initially an empirical development has, it is claimed, 
| turned out to be a very satisfactory piece of apparatus. 


plate, which supports a spring-loaded plunger contact. 
|The moving contact, shown at the bottom of the 
| figure, is tubular, and, when the breaker is closed, 


In dealing with this problem Messrs. Metropolitan- | strikes the plunger and carries it upwards until it 


Manchester, have been fortunately placed, for the | 


When the breaker 
opens these two contacts part first, so that an arc, 


low-voltage circuits, though the breaks were very long. | reason that both circuit-breakers and large generators | which generates a considerable gas pressure, is struck, 


The fact that at times fires resulted from the use of 
such apparatus led to the contacts being immersed in oil 
and, with the low capacity plant then in use, perfor 


are made in the same factory. It has, therefore, been 
possible to use the latter to test the former. In fact, 
practically every large machine built during the last 


while the lower contacts are still touching. The 
oil in the pot is then forced across the lower arc and 
down the tubular moving contact. The circuit, 


mance was so good that the solution was hailed as the | decade has contributed its quota to switchgear design. | however, is not invariably broken in the pot; on high 


perfect panacea. More recent experience has, however, 
led to a revision of this opinion, and for many years 
there has been a “ capacity race" between power plant 


In addition, large special test plants have been available 
in the works of associated enterprises. The result has 
been the development of the oil-blast and cross-jet 


voltages the occasions when this occurs are very rare. 
What does happen is that a considerable length of 
arc path is given a very high resistance, so that the arc 


and switchgear designers with the latter usually in the | explosion pots, which now form a standard feature of | is extinguished in a much shorter time and with less 


second place. The particular difficulties of cirewit- 
breaker design lie in the enormous number of inter- 
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acting variables, the realisation of the existence of 
which led to the scientific investigations, which were 
begun in many places some 10 or 15 years ago. The 
results have shown, as might have been expected, that 
many of the earlier designs were nearly correct in prin 
ciple, though a few had been discarded because their 
inventors lacked that little extra knowledge, which 
would have enabled them to overcome minor diffi 
culties, 

That the endeavours that have been made since 
the war are now bearing fruit is shown by the numerous 
novelties in circuit-breaker design, which have been 
introduced during the last year or two, and although 
some of these improvements are neither worthy of 
serious study, nor capable of satisfactory service, there 
are others which mark both a theoretical and practical 
advance. The most radical of these are the gas blast 
and expansion designs, both of which are developments 
of ideas which were tried and reiected 20 or 30 years 
ago. For the moment, howevei, attention may be 
directed to the work that has been done on oil circuit- 
breakers, since the number of existing equipments of 
this type make the continued employment of this type 
of breaker almost inevitable. 

When a circuit is broken under oil, gas is liberated 
ut a rate which approximates to an explosion. The 
are temperature reaches about 2,600 deg. C., and the 
gas pressure may be as high as 1,500 Ib. or 2,000 lb. per 
square inch. The oil is thrown violently away from 
the are and strikes the top plate, linkages, insulators, 
and other projections in such a way that the time and 
mode of its return are quite incalculable. Research 
has, however, shown that the cessation of the arc 
always synchronises with the maximum gas pressure, 
thus pointing to are or gas control as a solution of the 





most of the circuit-breakers made by the firm. The 
operation of these two devices is similar in principle, 
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travel than is normally the case. 
Figs. 2 to 5 give the results of a series of comparative 
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since both utilise the fact that the dielectric strength 
of oil is far greater than that of the gaseous products, 
even when the latter are at a high pressure. If oil, 
therefore, can be introduced in place of the gas, the 
circuit will be interrupted when the arcing contacts 
have separated a short distance, but as the gas cannot 
yet be completely displaced, the alternative is to 
introduce oil in such quantities that the gas tempera- 
ture is considerably reduced. The are is thus prevented 
from re-forming. 

The oil-blast explosion pot is employed by the 
Metropolitan-Vickers Company on _ circuit-breakers 
operated at the highest voltages and is being standard- 
ised on all equipment of large rupturing capacity 
when the pressure exceeds 110 kv. It is being installed 
for the first time in this country on the circuit-breakers 
used on the South Wales section of the grid. The 
explosion pot which is illustrated in Fig. 1, is made of 
Herkolite (a Bakelite compound) which is reinforced with 
strips of cotton duck, inserted during the moulding pro- 
cess, so that it will withstand a pressure of 1,000 Ib. 
per square inch. As there is no metal in the chamber | 
walls, any risk of dielectric breakdown, such as was 
not uncommon in the earlier insulated metal pots, is 
eliminated. The explosion pot contains an insulating 








wa 


tests which were made in 1930 on the system of the 
American Gas and Electric Company at Philo, with 
a 132-kv. breaker of a type almost identical with 
those used on the Scottish, North Western, South 
Western and East Anglian sections of the grid. Figs. 2 
and 3 refer to tests carried out on a conventional 
single-gap explosion pot breaker, and Figs. 4 and 5 to 
those obtained when an oil-blast explosion pot was 
employed. Both types of breaker opened the circuit 
successfully every time, although, as shown in Fig. 2, 
when the rise of recovery volts was at the highest 
rate, the older design reached the end of its stroke 
before clearing. The are voltage can be divided into 
two parts, the smaller of which is constant and occurs 
near the contacts, while the other represents the drop 
across the intervening space. It is generally agreed 
that the latter value is directly proportional to the 
arc length, though investigators differ as to the exact 
connecting law. The drop across the are proper is 
about 50 volts per centimetre. The arc energy is the 
product of the current, the are voltage and the time ; 
and the amount of gas generated is directly propor- 
tional to it. Any device which gives shorter arcs and 
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arcing times thus reduces the only two controllable | chamber to one side of the pot, across the lower portion | been developed by the Metropolitan Vickers Company, 


factors, which directly affect the stresses imposed on| of the arc path. It has been suggested that this 


is} thus enabling accurately co-ordinated records to be 


the circuit-breaker structures. On very high-voltage | only a simple explosion pot, and that the crosspaths| obtained of the electrical and physical phenomena 


equipment, the volume of the tanks almost always/ serve no useful purpose. But, although the effect 


is | during the arcing period. The arc is finally extinguished 


depends on the necessary under-oil clearances, but at| less marked when breaking small currents, as the gas/at that current zero at which the gas pressure is a 
the usual generator voltages this is not 80, except when | pressure is insufficient to force the oil rapidly acrosg|maximum. When no arc control device is employed, 
the circuit breaker is small. The entire design has/| the arc, nevertheless, the performance is not so fortui- | the occurrence of this coincidence is purely a matter 
to be based on mechanical considerations and contact! tous as when plain contacts are used and the arc|of chance; when the gas cannot escape in any 
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studs, insulators and mechanisms have all to be built | lengths are much less. As shown in Figs. 7 to 10, 
to withstand the electro-magnetic repulsive stresses,| with larger currents the are is well controlled, and 
which often amount to several tons per foot run, while | above a certain value the arcing time and the length 
the tanks and top plates must not be distorted by| become constant. The performance of this device 
the gas pressure. Arc control is thus a matter of great | may also be illustrated by reference to Fig. 11, which 
importance. shows the component fibre plates from one contact of 
Owing to its dimensions, the oil blast explosion pot | a circuit-breaker, which had broken 500,000 kv.-a. at 
cannot satisfactorily be used for lower-voltage work, | 33 kv. four times in succession. As will be seen, the 
and in this field, the cross-jet explosion pot, of which an| amount of burning is small, and is confined to the 
illustration is given in Fig. 6, is a logical development. | outlet side of the central hole. 
This utilises a single break per pot, and the gas generated| In conclusion, it may be mentioned that precise 
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quantity, it. is merely a matter of time before 
sufficient pressure is produced. The curves given in 
| Fig. 13, which have been built up from test oscillo- 
| grams, illustrate the manner in which the pressure 
builds-up. Since the movement of the gas is con- 
trolled, the tanks and top structures are subjected to 
| lower total pressures, and these pressures are built 
|up gradually. Typical values for these pressures are 
| plotted in Fig. 12, and show that while the highest 
tank pressure was 80 lb. per square inch, no less than 
je lb. per square inch was reached in the explosion 
| pot. Insulation difficulties prevented the pressures 
in the pots on both breaks of the same pole being 
recorded, but when the figure given is very low, the 
are was broken in one of the other pots. Behind this 
incomplete data lies the explanation of the wide 
variation in explosion pot pressure. Though the 
designer’s ideal—a circuit breaker which breaks every 
time at the first zero pause in the current wave—has 
not yet been reached, these new arc-controlling contacts 
represent a valuable step towards its attainment, and 
will, it is claimed, do much to make switchgear safer 
| and less troublesome. 

We have to thank Mr. W. A. Coates, of the Metro- 
politan-Vickers Electrical Company, Limited, for 
supplying us with the information upon which the 
| above article is based. 











Junior InstrruTion oF ENGIneerRs.—The awards 
}made by the Council of the Junior Institution of 
| Engineers in respect of the 1931-32 session include the 
Institution Gold Medal to Mr. D. MacFarlane for his 
paper, “ Ventilation and Cooling of Turbo-Alternators ”’ ; 
the Institution Silver Medal to Mr. J. J. Haslam for 
his paper, “‘ Centrifugal Separation of Liquids” ; the 
Vickers’ Gold Medal and Prize to Mr. 8. J. Clifton for 
his paper ‘‘ Automatic Combustion Control’; the Past- 
Secretary Dunn Medal to Mr. R. P. Mears for his lecture 
** Reinforced Concrete in India,’”’ and the Tookey Award 
to Mr. W. Harris for his paper, ‘“‘ Development of the 
Talking Picture.”’ Local Section Silver Medals have 
also been awarded to Messrs. G. C. Matthews (Midland), 
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F. W. Cranmer (North-Western), H. Stone (Sheffield ), 


by the are forces oil, which is contained in a reserve| means for measuring and recording pressures have | and J. H. L. Tucker (North-Eastern). 
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LABOUR NOTES. 


THE agreement on the more looms-to-a-weaver 
system between the Cotton Spinners and Manu- 
facturers’ Association and the Weavers’ Amalgamation, 
was signed at a meeting in Manchester on Wednesday, 
last week. It took effect in, chiefly, the Burnley area 
early this week. Labour costs, it is expected, will 
be appreciably reduced, though the earnings of the 
operatives will be maintained. Some displacement of 
labour is regarded as inevitable, but it is hoped that an 
increased demand for the classes of cloth manufactured 
under the system will lead to the re-employment of 
the displaced workers on the thousands of looms that 
are idle. 





The Union of Post Office Workers has renewed its 
demand for an all-round increase in the wages of 
post office workers of 10s. per week on basic rates of 
pay. The Postmaster-General has been asked to 
receive a deputation on the subject, and such an 
interview is expected to take place shortly. The 
Union takes the view, it is understood, that it is 
not equitable or just that the Post Office should be 
required to hand over its earned surplus to the Treasury, 
while the needs of the staff are so pressing. 





At a meeting of the Joint Standing Disputes Com- 
mittee of the Conciliation Board for the South Wales 
Coalfield, Mr. Evan Williams said that although the 
owners were entitled to make application under the 
terms of the present agreement for a review of the 
minimum percentage and the subsistence wage, they 
had decided, after very serious consideration, not to do 
so in order that no uneasiness should be created or 
indicated in regard to continuity of work. A report 
of the proceedings states that strong objection was 
expressed by both the owners and the workmen’s 
representatives to persistent anticipations in the Press 
of the possibility of trouble arising in July next, when 
the undertaking entered into by the owners to pay 
wages at existing rates comes to an end. Both sides 
considered that such false impressions should be 
dispelled at the earliest possible opportunity, and 
held it essential that some pronouncement should go 
out from the committee making it clear that, so far 
as South Wales was concerned, there could not be any 
difference of opinion on any question of wages or 
conditions of employment between owners and work. | 
men until, at the earliest, some time in 1934. 





In the course of a report which it has prepared for 
next week's Preparatory Conference at Geneva on the 
question of working hours, the International Labour 
Office endeavours to show what the cost of unemploy- 
ment means in terms of (1) the national wages bill, and 
(2) national taxation. “ The national income of the 
United Kingdom,” it states, “ has recently been esti- 
mated for 1931 at 3,332,000,000/. (excluding income 
from overseas), and the total paid in wages and small 
salaries at 1,709,000,000/. Thus the amount spent 
in unemployment benefits represents about 3-7 per 
cent. of the national income, and about 7-3 per cent. 
of the wages bill. For Germany, the national income 
has been estimated for 1931 at 57,074,000,000 reichs- 
marks, and the incomes of officials, salaried employees, 
and wage-earners at 33,055,000,000 marks. Thus the 
amounts spent in enemployment benefits represent 
about 5-2 per cent. of the national income and about 
9 per cent. of the earnings bill.” 





The Trades Union Congress General Council have 
decided to continue for a further period of three years 
the grant of scholarships tenable at Ruskin College, 
Oxford. During the perioc’, scholarships to the number 
of not more than six will be given annually, and, for 
1933-34, six scholarships will be awarded. 


Commenting on the business which is to be discussed 
at next week's Geneva Preparatory Conference on the 
question of working hours, the weekly publication of 
the Trades Union General Council says :—‘* The 
results of the Conference will serve as a basis for the 
annual International Labour Conference which is to be 
held at the beginning of Junw next year. At this 
Conference, the T.U.C. representatives will, with the 
workers’ delegates from other countries, make strenuous 
efforts to get a draft convention adopted—which 
latter must come before the various Parliaments for 
ratification. There is a growing and intense feeling in 
all countries that a reduction of hours of labour is 
long overdue, and, although it is apparent the reform 
will be strenuously opposed, it is expected that there 
will be a majority of votes in favour of the adoption of 
an international measure.” 


The leading editorial note in the December issue of 


Machinists deals with the hours’ question. ‘‘ While,” 
the writer says, “ the efforts of those sponsoring the 
attempt to influence industry, in general, to adopt the 
‘Share the Work’ programme are commendable, 
it should be apparent to anyone acquainted with the 
present economic set-up that sharing the work is a 
palliative and not a cure for our economic ills. The 
American Federation of Labour and its affiliated 
organisations have been doing their utmost to bring 
our industrial and financial leaders to a realisation that 
the only proper and effective way to share the work is 
to reduce the number of working hours to six, and, if 
need be, even less, hours per day, and to establish 
the five-day week. While it may be impossible in 
the present acute situation to find employment for all, 
such a programme, if universally adopted, would 
bring almost immediate relief and be a good start 
towards the return of prosperity. Repeatedly, we 
have pointed out in these columns, that under our 
present method of mass production and the ever- 
increasing use of labour-displacing machinery, it will 
be impossible, even in so-called normal times, to find 
employment for all, unless there is a radical readjust- 
ment of our economic structure.” 





The weekly organ of the International Labour 
Office at Geneva prints a summary of an interesting 
contribution by Mr. José Sainz, a civil engineer, to the 
Spanish review El Economista. The article is a reply 
to a set of questions put to all the large employers of 
Madrid by the Economic Association. After analysing 
the origins of the present economic depression, the 
writer describes the effects which a shortening of hours 
of work without a corresponding reduction of wages 
would, in his opinion, have on conditions in Spain. 
He attacks the proposal that the 40-hour week should 
be introduced and wages be maintained at the 48-hour 
level. Such a step, says Mr. Sainz, would lead to a 
rise in the cost of living and force employers to rational- 
ise their undertakings. Modern processes of manu- 
facture being practically unknown in Spain, producers 
would therefore be compelled, at a blow, to introduce 
new machinery, adopt rationalised methods, and 
completely change their mentality. But it would be 
impossible to find the organising experts capable 
within a few hours of rationalising all the undertakings 
in every province of Spain. Moreover, it would be 
very difficult to rationalise certain important industries, 
such as the building industry, where the use of 
machinery must be small. The 40-hour week would 
thus lead to a rise in internal prices, which would be 
much more marked than in other countries, where 
rationalisation is more advanced. 





Mr. Sainz adds that the increases in the prices of 
manufactured goods, particularly machinery and 
fertilisers, would increase the costs of production of 
agriculturists, who already are only able to export 
their products at prices yielding a very low return. 
Such a result would be extremely serious in Spain, a 
country where agricultural products amounted, in 1931, 
to 68-94 per cent. of all exports. There can be no 
doubt, he believes, that the consequences would be a 
larger adverse balance of trade, and a further fall in 
the peseta. ce Ante 

The Turkish Ministry of National Economy is now 
completing a Bill embodying a Labour Code, which will 
soon come before Parliament. In this connection the 
Ministry has consulted official bodies, public services, 
manufacturers, employers, Chambers of Commerce 
and occupational organisations. The employers 
oppose the eight-hour day. Turkish industry, they 
say, is still in course of development; most of the 
factories have been recently built, and their expenses 
are naturally greater than those of their western rivals, 
who can look back on a long history; not one of the 
industries established in Turkey during the last ten 
years has yet paid off its initial capital expenditure ; 
and many factories have not yet paid for their imported 
machinery. 





The employers admit that the eight-hour day is 
generally accepted all over the world, but point out 
that the industrial development of most other countries 
is a century ahead of that of Turkey, and that a reduc- 
tion of hours would increase costs and make it impos- 
sible to compete with foreign production. The workers 
maintain that the nine-hour day does not give em- 
ployers the advantages attributed to it. The problem 
of hours has, they declare, been discussed for many 
years by European experts, and the day of eight hours 
has been preferred to that of nine; there is therefore 
no object in reopening in Turkey a question which has 
been thoroughly discussed and settled in the West. 





The head of the Italian Government, as Minister of 
Corporations, has introduced in the Chamber of 


ment or extension of industrial equipment subject to 
permission by the Government. In the preamble 
Mr. Mussolini states that the object of the Bill is to 
give the Government the necessary powers to exercise 
supervision over new industrial equipment, with a view 
to bringing the development of svch equipment into 
harmony with the general economic position. He de- 
clares that the State, which has to make considerable 
financial sacrifices to facilitate the reduction of over- 
developed industries, has a right to intervene in indus- 
try, as it already does through the inspection it exer- 
cises for the purposes of national defence, police, safety, 
hygiene, &c. 





The preamble adds that the headlong race for new 
investment, based rather on banking considerations 
than on industrial ones, is injurious not only in the 
present, but for the future also, in that it delays the 
revival of business. The proposed measure seeks to 
take into account the general position of the con- 
sumers’ market for the purposes of new industrial 
development. In the industrial field, it declares, as 
in the fields of banking, insurance and commerce, the 
principle of free enterprise must be limited by the 
superior conception of co-ordination in accordance 
with the general interest. On the basis of these con- 
siderations, the Bill is intended to grant the Govern- 
ment the right of supervision of new industrial equip- 
ment and the power to enact the necessary measures of 
enforcement. 





Writing in the December issue of The Record, the 
organ of the Transport and General Workers’ Union, 
Mr. Ernest Bevin, the general secretary, says that 
about three years ago, it was predicted that the real 
struggle would be between the trade unions and the 
bankers. “‘ The bankers wanted,” he continues “ what 
they called flexible wages—that is, wages that would 
fall without any resistance—but the trade unions 
determined to maintain the standard of living in so 
far as it was represented by money wages, and I believe 
we have now created a situation that may mark the 
end of reductions. That, however, depends upon not 
only the active trade unionist, but also upon the non- 
unionist. By remaining outside our ranks the non- 
unionist is not only acting foolishly but is an enemy to 
his workmates. The other day, in the House of 
Commons, it was admitted that collective agreements in 
this country covered ten million of the insured popu- 
lation. That means that just about four and a-half 
million trade unionists are carrying five and a-half 
million non-unionists on their backs. This dead weight 
must be removed. If these people can be induced to 
take their stand with the four and a-half million, and 
especially if there is a revival in trade and a settlement 
of the international war debt problem and a new basis 
of exchange worked out, there is a chance of a real 
forward movement being made at no distant date.” 





The developments recently introduced at Newport 
and Hawarden Bridge,” says the writer of the editorial 
notes in the latest issue of Man and Metal, the organ 
of the Iron and Steel Trades Confederation, “‘ are an 
indication of changes in sheet rolling practice of a 
fundamental character. The essential features of these 
developments are high productivity and heavy dis- 
placement of labour, and, it is also claimed, greater 
uniformity in substance and quality. We are particu- 
larly concerned with the question of labour displace- 
ment. In any normal state of society where labour was 
estimated above the commodity standard of values, 
increased productivity due to mechanical power 
replacing physical labour would be welcomed as a 
means of reducing the hours during which it was neces- 
sary to work, to supply the needs of humanity in all 
their fulness, and the public conscience would be 
shocked to find that the result was to throw able- 
bodied and experienced workers into enforced idleness, 
to become a charge upon the community, while their 
fellows worked as long hours as before. We are glad, 
therefore, that the workmen’s side of the Steel Trade 
Committee has raised the question of displaced labour 
as a primary issue, in connection with such develop- 
ments, and we trust that all concerned will recognise 
their responsibility in this important matter.” 








Lonpon-—BovuLoGNgE STEaMsHrIP SERVICES.—Messrs. 
The General Steam Navigation Company, Limited, 15, 
Trinity-square, London, E.C.3, inform us that the steam- 
ship service between London and Boulogne which has 
been run for many years by Messrs. Bennett Steam Ship 
Company, Limited, has been taken over by Messrs. 
General Steam North France Lines, Limited, who will 
run the service as hitherto. The company, the offices 
of which are at 4, Lloyd’s-avenue, E.C.3, will also control 
the services between London, Dunkirk, and Le Tréport 

reviously operated by Messrs. Bennett Steam Ship 

m; y, in conjunction with Messrs. The London and 
Dunkirk Shipping Company, Limited. It is interesting 
to recall that the General Steam Navigation Com 
ran a steamer service between London and Bo 


y 
logne 








the official organ of the International Association of 





Deputies, a Bill for the purpose of making any improve- 


from 1826 to 1885. 
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LETTERS TO THE EDITOR. 


THE HIGH PRESSURE BOILER. 


To THE Eprror or ENGINEERING. 

Srr,—In reading through the editorial on pages 
741 and 742 of your issue of December 23, in which 
reference is made to the paper which was read by 
Mr. Sparks and myself to the Institution of Electrical 
Engineers, I noticed that in the penultimate paragraph 
on page 742, a statement is made in regard to the 
Benson boiler as follows :—‘‘ Of these, the authors 
give only brief descriptions, 
type (Benson) has been adopted for the latest addition 
to the Langerbrugge Station.” Such a statement does 
not appear in our paper and is incorrect. In dealing 


with the Benson boiler we stated :—‘‘ The most recent | 


and important installation of the Benson boiler was 
at the Electricity Generating Station, Langerbrugge.” 


This conveys a different meaning from that in your | 


editorial. In addition, Fig. 23 was included in the 
paper to illustrate the latest extension at Langerbrugge, 
and reference to this fact is made earlier in the paper. 
I shall be much obliged if you would have your 
statement corrected. 
Yours faithfully, 
C. H. Davy, 
Chief Research Engineer, 
Babcock House, 
Farringdon-street, London, E.C.4. 
December 28, 1932. 


[We regret that our article should have in any way 
have misrepresented the paper by Messrs. Davy and 
Sparks. We need hardly say that such misrepresenta- 
tion was unintentional.—Eb. E.] 








PERSONAL SUCCESS. 
To THE Eptror oF ENGINEERING. 

Sir,—In a review of the life of a certain scientist. 
recently published in your columns, there is discussed 
a question raised in the biography itself, namely, as to 
why a certain degree of non-success appears to attach t« 
the life of the scientist. This is a subject which reache 
deeply into the general personal question, as well a 
into others less personal. It involves an estimate of 
values, and also raises the question as to whether it i: 
in a man’s power to do with himself what he likes. It 
appears to be the opinion both of the scientist and o/ 
the reviewer that greater success might have been 
obtained if activity had been confined to a narrower 
sphere, and it is pointed out that when the scientist 
undertook administrative work, he tried to make pro: 
vision for continuing his scientific labours. I doubt if 
there is any possibility of discussing success in this 
manner at all. If we take the great men in science, 
as for example, Faraday, one would be inclined to say 
not so much that he pursued a certain line of activity, 
but that it pursued him. It appears just as inevitable 
that he should have done the work he did as that night 
follows day. Similarly with Maxwell, he had a kind of 
a demon which bent all his activities in the direction 
shown by his work, and the idea of Maxwell consider- 
ing and pondering whether he should do something else, 
seems quite out of the question. Of course, a man’s 
daemonic influence does not always compel him to one 
narrow line. For example, Lord Kelvin was busy not 
only with pure science, but with its applications, but 
there was no hesitation whatever in the lines of his 
work 

Of course, you can find examples of great men who 
have discussed the point of view illustrated by your 
reviewer. For example, Goethe talks a great deal 
about renunciation, while he also pictures the delights 
of dilettantism. He himself did not pursue a narrow 
line, and his energies were somewhat distributed. 
but even so, you may say, that he could not help him- 
self. For example, he studied botany, but he did this 
in no negligent or merely idle manner ; he was virtually 
pursued by certain ideas in regard to plants. 

One reason for discussing all this is in order to obtain 
clear ideas of values, and it might be a mistake for men 
either young or old, to toy with the idea of whether they 
should devote themselves to a particular line of research. 
If they do not feel the urge to devote themselves 
definitely to some special work, then let them adopt 
the ordinary standards and endeavour to make them- 
selves as comfortable as possible. Another objection 
to the idea of discussing success in the way your reviewer 
does, is that it seems to imply that any man might have 
done something more wonderful than he has actually 
accomplished. This is a delusion which many people 
might be under, but it is a mere nothing. Of course, it 
is not to be implied that the man who does startling 
things like Faraday, is to be estimated as better abso- 
lutely than an ordinary mortal, but it is to be objected 
that the ordinary mortal might, after having made 
himself fairly comfortable in life, turn round and say, 
“I could have done wonderful things, if I had only 


noting that the latter | 


Bascock AND WiLcox, LIMITED. | 


There is a further point raised, and that is the dis- 
tinction between the different classes and phases of 
work in the development and application of science, 
and scientific ideas, in regard to the degree of merit 
attached to each. The particular point in your review 
referred to in this connection, concerns one pvint in 
wireless, and it seems to be inferred that if the scientist 
in question had advanced in a certain direction already 
initiated by himself, he would have got much more 
credit. But this is taking for granted the degree of 
credit which is to be attached to the various classes of 
work. If you read some recent discourses on the history 
of radio engineering, you are surprised by the names 
that occur, and the names that are omitted. For 
example, where does the inventor come in, that is the 
man who perceives that certain new ideas and facts can 
| be made use of, and who has the wit to think of devices 
| suitable for this purpose. In fact the biography in 
question and your review, seem to imply a certain 
estimation of values, and a certain judgment in reference 
| to many subjects including personal merit, and the rank 
‘of the different classes of work and workers, which 
estimation and judgments appear to me entirely 
doubtful. A different direction of thought might be 
pursued altogether, the questions to be answered being 
| those regarding personal merit or success, and the degree 
| of esteem to be attached to the different classes and 
phases of work connected with new ideas and new dis- 
coveries of the facts of nature. 

Yours faithfully, 
NonDEMON. 











THE LATE MR. FRANK ROBERTS. 


THE death was announced, on the 23rd ult., of Mr. 
Frank Roberts, this having taken place at Worthing 
for which he had long acted as borough and water 
engineer. 

Mr. Roberts was born in 1859, and received his early 
education at King’s School, Chester. This was followed 
up by five years’ practical training under the late Mr. 
T. M. Lockwood, in practice at the time in Chester 
as a surveyor and architect. For the years 1882-1883 
on the termination of his pupilage, he acted as general 
assistant at Chester, and in 1884 was taken into the 
office of Mr. Clement Dunscombe, city engineer, 
Liverpool, as assistant. 

In 1886, he secured the appointment as chief assistant 
to the late Mr. W. A. Richardson, M.Inst.C.E., water 
engineer to the Birkenhead Corporation, acting in this 
capacity until 1891, when he became engineering 
assistant to the late Mr. T. C. Thorburn, then borough 
surveyor of Birkenhead. In the year 1894 he was 
promoted to deputy to Mr. C. Brownridge, borough 
engineer, Birkenhead. This position he retained until 
1897 when he was selected for the appointment of 
borough and water engineer of Worthing, which position 
he retained until 1922, when he retired. During these 
years he was responsible for a number of important 
works and improvements. He carried out sewage and 
drainage works including pumping station and sea 
outfalls ; was responsible for the installation, &c., of 
refuse destructor ; the extension of sewers ; extension of 
waterworks including new wells, boreholes and head- 
ings; new roads and street improvements and last but 
not least, important sea defences on a frontage of 
several miles, acting also as engineer to the Lancing 
sea defence committee. He was a member of the 
executive committee of the British Waterworks Asso- 
ciation. 








THE LATE LORD CONGLETON. 


Tue news of the death, at the early age of 40, of 
Lieutenant-Commander John Brooke Molesworth 
Parnell, 6th Baron Congleton, at his house in Green- 
street, Park Lane, London, W.1, on December 21, will 
be received with regret by many members of the 
engineering profession. Lord Congleton, who was a 
director of Messrs. G. D. Peters and Company, Limited, 
Slough, Bucks., was the second son of the 4th Baron 
Congleton and was born at Clonmel, Tipperary, Ireland, 
on May 16, 1892. He succeeded to the title when his 
brother, the 5th Baron, was killed in action in 1914. 
He received his general education at a private school 
at Castlemount, Dover, and entered the Royal Naval 
College, Osborne, in 1905. Two years later he pro- 
ceeded to the Royal Naval College, Dartmouth, and 
after serving for nine months in H.M.S. Cumberland 
passed out as midshipman, R.N., in September, 1909. 
Promotion to sub-lieutenant came in 1912, and to 
lieutenant in 1913. Lord Congleton qualified in 
gunnery in December, 1916, and yee gained 
the engine-room watch-keeping certificate. He retired 
from the Navy with the rank of lieutenant-commander 
in April, 1919, and took up courses in engineering at 
ag see College, London., Subsequently proceeding 
to Canada, he entered McGill University, Montreal, 
where he continued his engineering studies. During 


Limited. In May, 1921, he gained the B.Sc. degree of 
McGill University, with honours in mechanical engin- 
eering, and soon afterwards entered the Lachine Works, 
Lachine, Province of Quebec, of Messrs. The Rapid 
Tool and Machine Company, Limited. 

Lord Congleton was appointed a director of Messrs. 
G. D. Peters and Company, Limited, Windsor Works, 
Slough, Bucks., in November, 1923. He was given 
charge of the design and production departments and 
was generally responsible for the manufacturing side 
of the business. Subsequently appointed works director, 
he had control of the entire productive activities of 
his firm. He was elected an associate member of the 
Institution of Mechanical Engineers on July 15, 1927, 
and a full member on November 16, 1928. He was 
also an associate member of the Engineering Institute 
of Canada. 


THE LATE MR. W. H. VAUGHAN. 


Tue death on November 29 of Mr. William Henry 
Vaughan at his home, Fielden Park, West Didsbury, 
Manchester, marks the passing of one of the pioneers 
in this country of the electric-crane industry. Mr. 
Vaughan, who was for many years Chairman of Messrs. 
The Vaughan Crane Company, Limited, Manchester, 
was born in 1855 and received his general education at 
Lincoln Grammar School. In 1871, at the age of 16, 
he entered on his apprenticeship in the works of Messrs. 
Ruston, Proctor and Company, later Messrs. Ruston and 
Hornsby, Limited, of which firm his father, the late 
Mr. Henry Vaughan, was at the time works manager. 
Subsequently he became a partner in the firm of 
Messrs. Vaughan and Stubbs, founded by his father in 
1879, and on the retirement of Mr. Stubbs, Mr. W. H. 
Vaughan undertook the management of the business, 
the title of which was then altered to Messrs. Vaughan 
and Son. In 1885, at the works of the firm, at West 
Gorton, Manchester, the building of overhead rope- 
driven travelling cranes was commenced, and, shortly 
afterwards, the manufacture of multi-motor overhead 
electric travelling cranes was taken up. Messrs. 
Vaughan claim to have been the makers of the first 
crane of this type produced in the British Isles. Later, 
in 1898, the firm was incorporated as a limited company 
under the title of Messrs. Vaughan and Son, Limited. 
It was re-registered as a private limited company in 
1915, when the present name of Messrs. The Vaughan 
Crane Company, Limited, was adopted. Mr. W. H. 
Vaughan was the first Chairman and managing director 
of the Company, retaining the former position until 
his death. Under his guidance the firm grew steadily 
in importance until it came to occupy a position among 
the leading concerns in the industry. Meanwhile the 
products of the Company were extended to hand cranes, 
runways, electric telphers and pulley blocks. Mr. 
W. H. Vaughan became a member of the Institution of 
Mechanical apse in 1885. 











THE PUBLIC LIGHTING OF MAIN 
ROADS. 


In a paper on “Main Road Public Lighting,” 
which was read before the Yorkshire Association of the 
Institution of Civil Engineers, in November, Mr. C. C, 
Kirby, the author, said that for some years past the 
tendency in the design of street lighting had been to 
utilise high candle power light sources suspended well 
above the road surface. Within limits, the higher 
the light source and the closer the spacing, the better 
the illumination and visibility. The appropriate 
British Standards Specification recommended that 
the space-height ratio should not exceed 12, and in 
high-class installations it was often less. On the 
main roads of Salford, for instance, it was not more 
than five, and this might be considered good representa- 
tive practice. If the roadway were adequately lighted, 
no special treatment of the footpaths was required to 
odie the motorist to see when a pedestrian was 
about to cross the curb. Every urban main road 
should be lighted sufficiently to allow the motorist 
to switch off his head-lights. General visibility might 
be increased to a slight extent by reflection from build- 
ings, hoardings and tramlines. On the other hand, 
reflection from the road surface was important, and 
various types of surfaces each receiving the same 
amount of light flux gave widely different results. 
It might be thought that the ideal lighting installation 
was one which gave an even unvarying illumination on 
the road surface. Actually, however, contrast was 
desirable, and a “‘ variation range”’’ from maximum to 
minimum of ten to one was considered to be satis- 
factory. 

In Salford, the traffic on some of the main roads 
exceeded 12,000 vehicles in twelve hours, and it was 
therefore decided to install trial lighting in Bolton-road 
during 1929. The results were so successful that 
about 20 miles of roadway had now been converted. 
The lamps were suspended over the centre of the 





the 1920 summer vacation he worked as a fitter in 





put my energies to a certain end.” 


the works, at Montreal, of Messrs. Canadian-Vickers, 


roadway and, where possible, the existing tramway 
standards were used for carrying the span wires and 
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attaching the brackets for the 
overhead conductors. The in- 
stallation was split up into 
sections each about 1,100 yards 
long, the lamps in each section 
being fed from a pillar con- 
taining the necessary switches, 
fuses and meters. Control was 
effected by time switches. The 
spanwire was of Copperweld. 
This consisted of a tough steel 
core to which a covering of 
pure electrolytic copper was 
welded to form a No. 7/14 
wire. Its breaking load was 
4,350 Ib. The brackets sup- 
porting the conductors were 
of galvanised mild steel and 
carried four insulators, being 
erected on one side of the road 
only. Both the half-night and 
all-night circuits were carried 
on one bracket, arrangements 
being made to balance the load 
at all times. This prevented 
total failure in the event of a 
fault on one phase. The conductors were arranged 
so that the phase wires were on the lower insulators 
and below these was a cradle which was connected to 
the upper wires, the latter being almost at earth 
potential. The live wires were of hard drawn copper, 
0-152 in. in diameter, and the return conductors 
consisted of two 0-128-in. copper-cadmium wires. 
With this type of construction, and with the lanterns 
spaced on the average 105 ft. apart, the economical 
limits of feed, with a pressure drop of 4 per cent., 
was 560 yards on each side the switch pillar. 

Two patterns of lantern were used, both of which 
contained a dome refractor. One of these refractors 
was of the two-piece type with enclosed prisms, the 
outer surfaces being smooth and exposed to the atmos- 
phere. In the other, a one-piece refractor with surface 
prisms was used, which was enclosed in a hermetically- 
sealed clear glass outer globe. About 96 per cent. 
of the lanterns were of the fivst type, which gave a 
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WATER-WALLS FOR MARINE BOILERS. 
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FURNACE WATER-WALLS FOR | | | i! 
MARINE BOILERS. } Ura 
Tue problem of increasing the evaporative capacity | H bag i * Discharge Pipes 
of the marine boiler by the addition of extra heating | ; ————*Suction Pipes 
surface in the furnaces, now commonly known as ' 
water-walls, is by no means as simple as that obtaining ; rep *Feed Pipes 
in the land boiler in the furnaces of which space is tonsil. —- _-------*Blow - off Pipes 
not so restricted. The smaller space available in the | 9898.0) enn wesccsenesemas 


marine boiler makes the adoption of horizontal tubes for | present installations were made by Blohm and Voss. 


| the water walls desirable, if not actually necessary, and | Komm-Ges.u.A. Hamburg, with such modifications 


a horizontal tube almost postulates forced circulation. | from land design as were dictated by the circum- 


Two interesting installations of a forced-circulation | stances. It will be seen from Figs. 2 and 5 that the 


| water-wall are to be found in the boilers of three of the | tubes are very long relatively to their diameter, and 


higher candle-power at an angle of 75 deg. with the| 


vertical than the second, though the latter had the 
advantage underneath the lamp. It was the luminous 
intensity at this angle that was of paramount import- 
ance for public lighting purposes, and tests had shown 


vessels of the Hamburg-America Line, to the Chief | that they are connected to headers outside the boilers. 
Superintending Engineer and Technical Director of | If free water circulation were adopted, the steam 
which, Dr. Ing. E. Goos, we are indebted for the infor- | would tend to flow in both directions along the hori- 
mation on which the following description is based. | zontal portions as it was generated, and to prevent 
One example is the application of the water wall in| this a positive direction is given to the flow by intro- 
the main boilers of the S.S. Stassfurt, these boilers | ducing the water into the tubes at a pressure some 45 
being of the double-ended Scotch type, with six | Ib. per square inch higher than that in the boiler 
furnaces each and fired with pulverised coal. The others| proper. The tubes are not kept full of water, suffic- 
are its application in the auxiliary boilers of the | ient only being introduced to ensure a constant film 
steamers, Albert Ballin and Deutschland, which boilers | of water over the interior surface. This is effected 








that the efficiency of the first lantern was much higher | are of the three-drum water-tube type and are oil fired. 
than the modest claims made for it by the manufac-| The installations are illustrated by Figs. 1 to 6, 
turer. | on this and the opposite pages. 

On the other hand, the decrease in illumination value| Before describing them, however, the general prin- 
with life was much greater than with the second lan- | ciple of the system of forced circulation adopted may 
tern. The ideal lantern would therefore seem to be| be commented upon. This is the La Mont system, 
one with a high initial optical efficiency, combined | of which some accounts as applied in land boilers were 
with the low depreciation in service, which occurred | given in ENGINEERING, vol. xxvii, pages 341 and 
when a sealed outer globe was employed. 393 (1929). and vol. cxxix, page (1930). The 
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by means of small orifices, opposite each tube, in the 
linlet header, a high velocity naturally resulting. A 
| diagrammatic section of an inlet header, showing the 
orifices, is given in Fig. 3. The size of the orifice is 
calculated with reference to the maximum evaporative 
|rate of the boiler and to the position of individual 
|tubes. Only about one-eighth by weight of the water 
lis transformed into steam, the remainder being 
returned with the steam to the boiler. 
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It will, of course, be understood that it is not the 
boiler feed water that is so dealt with, but the water 
content of the boiler itself. The circulation is effected 
by a centrifugal pump, the suction of which is connected 
to the water space of the boiler, and the discharge to the 
inlet header. A diagram of the pipe lay-out for the 
Stassfurt installation is given in Fig. 4, page 12. 
From this it will be seen that the ring of the water wall 
system is connected to a branch on the feed system 
of the boiler so that in the event of failure of the 
circulating pump, feed water would be delivered to 
the water wall. This change-over is controlled by 
the hand-operated valve A. The suction pipe of the 
circulating pump B is coupled to the delivery pipe 
by a cross-connection in which is inserted a compound 
pressure gauge fitted with an electrical alarm device. 
If the pressure difference between the suction and 
delivery becomes less than about 15 lb. per square inch, 
an electrical circuit is closed and a bell rings, calling 
the attention of the engineer in charge to the defect. 
Conversely, the ring system is fitted with a safety 
valve blowing off at a pressure over 45 lb. per square 
inch above the boiler pressure. 

The boilers of the Stassfurt are shown in Figs. | and 2, 
page 12. There are two of them, each 15 ft. 3 in. 
in diameter by 21 ft. 2 in. long, with a heating surface 
of 5,350 sq. ft. The working pressure is 220 lb. per 
square inch. The water walls were fitted with three 
objects in view, viz., to increase the evaporative 
capacity of the boiler, to protect the riveted seams 
in the combustion chambers, and to cool the molten 
ash, suspended in the fuel stream from the burners, 
to the point of deposition in the furnaces. The water 
walls are formed of five tubes in each pair of opposed 
furnaces, the tubes being formed into coils, as shown, 
at the end of each furnace, i.e., where it is connected 
with the common combustion chamber. There are 
thus 15 tubes in each boiler with a total heating surface 
of 340 sq. ft. The tubes are 1} in. in internal diameter 


aN" 


by ¥, in. thick, and are of Siemens Martin steel, welded 
into cast-steel headers. The centrifugal pump is driven 
by a 12-h.p. motor and runs at a speed of 1,200 to 
1,600 r.p.m. 


The furnaces are lined at the mouth with a ring of 
firebrick. A strip of firebrick also runs along the 
bottom at the centre to protect the cleaning blower 
pipes shown and to afford a support for the coils in 
the centre of the combustion chamber. The fuel 
burners are of the A.E.G. Berlin type, giving a bushy 
flame about 6 ft. long from the nozzle. Secondary air 
is admitted through the cleaning door seen underneath 
the burner in Fig. 2.. That the walls abstract a 
considerable amount of heat from the gases is shown 
by the temperature tests recorded in this figure. 
At the point of mixture of the fuel jet and the secondary 
air the temperature is 1,325 deg. C. At the zone of 
complete combustion, just before the coils, it is 1,350 
deg. C., but beyond the coils it has dropped to 1,225 deg. 
C. At the point of entry into the smoke tubes it is 
1,100 deg. C., a temperature still high enough to ensure 
effective operation of these tubes. The evaporative 
capacity of the boilers has been increased from 
60,000 lb. to 71,000 lb. per hour per boiler, and the 
thermal efficiency has risen from 80 per cent. to 82 
per cent. 

The arrangement of the La Mont water walls for the 
auxiliary water tube boilers of the steamships Albert 
Ballin and Deutschland is shown in Figs. 5 and 6, 
annexed. The circulating system is generally the 
same as that first described, but the lay-out of the water 
walls is naturally different. There is one boiler per 
ship, and they had proved in service to be too small, 
i.e., of insufficient generating capacity, while the brick 
lining of the furnaces caused trouble by frequent 
collapse. The water walls now protect the lining 
and have greatly increased the evaporative capacity. 
The heating surface of the boiler is 5,382 sq. ft., and 
that of the La Mont coils 253 sq. ft. The boilers are 
oil-fired, and have pre-heated air, the surface of the 
air heaters being 2,637 sq. ft. There are two nests 
of 22 tubes each per boiler, the tubes being 26 mm. 
inside diameter by 4 mm. thick. Before the installa- 
tion of the water walls, only 3,800 lb. of oil per hour 
could be burned, which yielded an evaporation of 
47,000 lb. per hour, and the high. exit temperature of 





waste gases of 840 deg. F., taken after passing the air 
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heaters. After the installation, with the same con- 
sumption of fuel, 51,500 lb. of water were evaporated 
with a resultant lowering of temperature of the waste 
gases to 665 deg. F. The thermal efficiency was 
increased by about 10 per cent. The boiler can be 
forced up to an evaporation of 60,000 lb. of water per 
hour, when 4,940 lb. of oil per hour are burned, and the 
waste gas temperature does not exceed the 840 deg. F. 
formerly attained. It is stated that, even with this 
overload, no trouble has been experienced from collapse 
of the brick lining. 





Tue Promotion or ANGLO-CANADIAN TRADE.—The 
Department of Overseas Trade has informed us that 
Mr. A. M. Wiseman, M.C., H.M. Trade Commissioner at 
Toronto, Canada, is now in this country on an official 
visit. He will be available at the offices of the Depart- 
ment, 35, Old Queen-street, London, 8.W.1, from January 
16 to 24, for the purpose of interviewing firms interested 
in the export of United Kingdom goods to the Dominion 
of Canada. Subsequently, he will visit a number of 
industrial centres in the Provinces. Firms desiring 
interviews with Mr. Wiseman in London, or obtaining 
information regarding his arrangements to visit Provincial 
centres should apply to the Comptroller-General of the 
Department, quoting reference 15,340/1/32. 


CotoneL Battye Memorirat Funp.—A memorial 
fund has been opened in Lahore, Punjab, for procuring a 
bronze tablet to the memory of the late Col. B. C. Battye, 
D.8.0., R.E., Chief Engineer of the Punjab Hydro- 
electric undertaking. The tablet is to be erected in the 
Power House at Shcne, which is now approaching 
completion. It has been suggested by members of the 
Memorial Fund Committee in Lahore that friends in Great 
Britain would welcome an opportunity of contributing 
to the fund, and Messrs. 8. B. Donkin and Evan Parry 
have formed themselves into a local sub-committee to 
receive donations. Contributions may be sent addressed 
to Mr. 8. B. Donkin, c/o Messrs. Kennedy and Donkin, 
Broadway-court, Broadway, Westminster, 8.W.1, or 
to Mr. E. Parry, c/o Messrs. Preece, Cardew and Rider, 
8, Queen Anne’s-gate, Westminster, 8.W.1, and marked 
“Col. Battye Memorial Fund.” It is estimated that a 
total sum of 2001. has to be raised, and individual contri- 





butions are limited to lJ, 4 
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ENGINEERING TRAINING AND 
EDUCATION. 

Scholarship in Naval Architecture.—The Institution 
of Naval Architects Scholarship, which has a value of 
1301. per annum, and is tenable for three years, is to 
be offered for competition in 1933. The Scholarship is 
open to apprentices, under the age of 23 years, from 
the Royal Dockyards or private shipyards, and is 
tenable at the Royal Naval College, Greenwich, the 
University of Glasgow, the University of Durham 
(Armstrong College, Newcastle-upon-Tyne), and the 
University of Liverpool. Full particulars regarding 
the Scholarship may be obtained on application to the 
Secretary of the Institution of Naval Architects, 
2, Adam-street, Adelphi, London, W.C.2. 


PERSONAL. 

Mr. E. T. Gostin, general manager of the Clyde 
Valley Electrical Power Company, has intimated to the 
directors his wish, for reasons of health, to retire from the 
service of the company at the close of the current year. 
Mr. Goslin succeeded Mr., now Sir, Archibald Page, 
as general manager of the company in March, 1920. 

Mr. O. C. Dinerman has been appointed to represent 
Messrs. Laurence, Scott and Electromotors, Limited, 
Norwich and Manchester, for the sale of alternating and 
direct-current motors and control gear in Yorkshire. 
His office is situated at Standard Buildings, City-square, 
Leeda. 

The firm of Messrs. Grit AnD GREEN, consulting 
hydraulic engineers, 17, Victoria-street, London, 8.W.1, 
will be dissolved as from January 1, 1933, when Mr. 
©. N. Green will retire. From and after that date the 
business of the firm will be carried on by Mr. J. H. W. 
Gill alone, and all outstanding accounts due to, or owing 
by, the firm of Messrs. Gill and Green will be received 
and paid by him. 

An agreement has been entered into with Messrs. 
New Consoiipatep Gop Freips, Limirep, to act as 
managers of Messrs. Tuk Buett Compustion Company, 
Lrurrep, Aldwych House, Aldwych, London, W.C.2, 
in so far as the application of the Buell pulverised-fuel 
system to land installations is concerned, which business 
will be conducted from the new registered offices at 
49, Moorgate, London, E.C.2. Messrs. Samuel Hodge 
and Sons, Limited, who previously held both the land 
and marine rights, will now confine their activities to 
installations for marine purposes. 

Mz. G. Monrort informs us that he has joined, as chair- 
man and director, Messrs. A.F.S.A., Limited, 9, Artillery- 
row, London, 8.W.1, a new company which acts as the 
sole representative in the United Kingdom for the French 
steelworks, Société Métallurgique de Normandie, and 


Société Métallurgique de Knutange. Mr. Monfort 
will continue, at the new address, to deal with the 
interests of Messrs. Schneider et Compagnie in this 
country. 


Mr. C. 8. Taytor has retired from the position of vice- 
president and general manager of the Shanghai Power 
Company after some 21 years’ service in the Far East. 
He is now serving that company in a consultative 
capacity in England, with offices at 53, 
street, London, 8.W.1. 


Parliament- 


Brrrisn Propvuction or Pic-Iron anp Street.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that there were 59 blast 
furnaces in operation at the end of November, this 
number being identical with the total at the end of 
October. The production of pig-iron during November 
amounted to 267,700 tons, compared with 275,600 tons 
in October, and 296,400 tons in November, 1931. The 
November output of steel ingots and castings totalled 
473,800 tons, compared with 439,800 tons in October, and 
459,200 tons in November, 1931. 

Empeppep-Tyre Exvecrric Immersion Heaters.— 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, have recently designed an 
embedded type of immersion heater, which is primarily 
intended for use in their electric storage water heaters. 
Each heater consists of a pair of coils of nickel-chromium 
alloy, which are laid in grooves in a cast-iron former, 
the latter having previously been lined with refractory 
insulating material, When the coils have been correctly 
—- in the grooves, the remaining space is also 

lied with the same material ard the surface finished off 
flush. It is then baked to dry off the moisture and 
harden the refractory. The next process is to place the 
element in a mould and cast a special aluminium alloy 
round it. It is thus embedded in a cylinder of aluminium, 
which protects the refractory and windings, and provides 
a path of high thermal! conductivity for the heat liberated. 
Finally, a glazed porcelain block carrying the usual 
terminals is fitted. These heaters are to fit 
as closely as possible into tubular pockets in the water 
heater, and iu practice the maximum clearance does not 
exceed 0-03 in., thus ensuring that the greater part of 
the beat is transferred by conduction. The transmission 
of @ small portion by radiation is facilitated by coating 
the heater y with a dull black paint. An important 
advantage claimed for these heaters is that the improved 
heat transfer conditions enable a lower operating tempera- 
ture to be used than when n-coil elements in i 
formers or insulated with mica are employed. conse- 
co, & life is obtained, especially as the oxida- 


CONTRACTS. 


Messrs. VITREFLEX, LimrTEep, 23, Leadenhall-street, 
London, E.C.3, have secured the contract for roofing 
the new grand-stand at Kempton Park race course. 
The former grand stand was destroyed by fire recently, 
and the new stand will be ready by Easter, 1933. 

Messrs. THe Epison Swan Etxecrric Company, 
Limirep, 123-125, Queen Victoria-street, London, E.C.4, 
have obtained a large contract from the General Post 
Office for the supply of telephone switchboard lamps. 

Messrs. Joun I. THornycrorr anp ComPany, 
Limtrep, Thornycroft House, Smith-square, London, 
8.W.1, have received an order for a twin-screw motor 
yacht from a Continental owner. This is the fourth 
order for similar craft received by the firm recently ; 
two of these are in hand at the Southampton yard 
and one at Hampton-on-Thames, where this latest 
yacht will be laid down. She will have a length of 
73 ft., a beam of 15 ft., and a draught of 5 ft. The 
yropelling machinery will comprise two Thornycroft 
RB 6-type high-speed Diesel engines, each of 50-65 b.h.p., 
giving the yacht a speed of 9} knots. 

Messrs. THomas Piccotr anp Company, LIMITED, 
Horseley House, 85, Lionel-street, Birmingham 3, have 
received a contract for a Klonne waterless gasholder 
from Messrs. The British (Guest, Keen, Baldwins) Iron 
and Steel Company, Limited. The gasholder will have a 
diameter of 126 ft. and a total height of 206 ft., and will 
be used for the storage of blast-furnace and coke-oven 
gas in connection with developments at the Port Talbot 
and Margam Works of the firm. 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Stocks of Cleveland pig 
have increased during the holiday closing of consuming 
works, but are now only light, and indeed little larger 
than makers consider desirable to carry for ordinary 
trading. Production is extremely small, and likely to 
be unequal to the needs of the near future. Local and 
other home use promises to increase, and some expansion 
of demand from abroad seems not unlikely. Makers 
continue to accept specially low rates for Cleveland 
pig from customers in Scotland, and to grant price 
concessions to secure overseas orders, but they adhere 
firmly to the following fixed minimum figures for home 
trade: No. 1 Cleveland, 6ls.; No. 3 g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d. ; and No. 4 forge, 57a. 

Hematite.—The statistical state of the East Coast 

hematite branch of trade is unsatisfactory and rather 
| - as prospects of early improvement are not 
wright. Accumulations at makers’ yards are rather 
heavy. They have been added to considerably during 
the holidays, and are likely to continue to increase as 
»roduction has been enlarged by the transference of two 
ylast-furnaces at the Normanby Ironworks that have 
been making special iron, to the manufacture of ordinary 
hematite. Output is still on a very limited scale, but 
more than promises to satisfy requirements. Second 
hands possess fairly substantial quantities of hematite 
and are unloading their holdings at lower figures than 
makers are prepared to accept. The latter ask 59s. 6d. for 
No. 1 hematite, and 59s. for ordinary qualities, but are 
understood to be taking less. 

Foreign Ore.—There is virtually no business in foreign 
ore. Consumers are not obliged to buy, and merchants 
will not sell on terms obtainable. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
slow of sale, local users having considerable quantities 
of their own makes on hand, but sellers adhere firmly 
to prices on the basis of good average qualities at 16s. 3d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Orders for semi- 
finished and finished iron and steel are greatly needed, 


Prices are steady. Among the 


execute than of late. 
Common iron bars, 


principal market quotations are : 
91. 15s.; best bars, 101. 5s. ; double best bars, 10. 15s. 
treble best bars, 111. 5s. ; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 51. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 81. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
12/7. 10s.: black sheets (No. 24 gauge), 81. 5s.; and 
galvanised corrugated sheets (No. 24 gauge), 101. 
Scrap.—Quotations for iron and steel scrap show further 
upward tendency. Severe shortage of several descrip- 
tions is threatened. Borings are 23s. 6d.; steel turnings, 
328. 6d. ; light cast iron, 36s. ; heavy cast iron, 38s. 
to 40s.; machinery metal, 40s. to 42s. 6d. ; and heavy 
steel, 38s. 6d. to 40s. 

Iron and Steel Shipments.—Aggregate shipments of 
iron and steel from the Tees in December amounted to 
35,585 tons, as compared with 34,982 tons in November. 
Of last month’s loadings, 9,996 tons were pig iron, 2,680 
tons manufactured iron, and 22,909 tons steel. 
was, as usual, the largest buyer of pig iron, taking 
3.261 tons, whilst Denmark accepted 1,753 tons; 


for manufactured iron. 
were: Russia, 3,567 tons; 
2,433 tons; India, 1,670 tons ; 
Southern Rhodesia, 838 tons ; 


Union of South Africa, 
and Portuguese East | 








tion of the wire of the element is greatly reduced. 





Africa, 720 tons. 


but in some branches manufacturers have more work to | 


Scotland | Steel industry. 


Wales, 1,450 tons; Italy, 615 tons; Belgium, 590 tons ; | 
and Germany, 550 tons; the Union of South Africa, with | 
an import of 1,222 tons, was by far the largest customer | 
The principal receivers of steel | 


Nyasaland, 917 tons; | 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Egyptian Railway Contract.—Expectations that the 
Egyptian State Railways order for coal would come to 
South Wales, in spite of the fact that lower prices were 
submitted for north-country and German coal, have 
been realised. The contracts have been awarded to 
Messrs. T. Beynon and Company, Limited, of Cardiff, 
and are particularly welcome, as they will provide a 
much-needed outlet for Monmouthshire large coal, 
which is in especial need of orders. Forty-five thousand 
metric tons of large coal are to be delivered, c.i.f., at 
Alexandria at 24s. 3d. per ton, and 15,000 tons are to 
be shipped f.o.b. at 17s. 10}d. German coal was offered 
at 23s. c.i.f. Alexandria, and 17s. 4}d. f.o.b. 

1932 Coal Exports.—Shipments of coal from the 
South Wales docks of the Great Western Railway 
Company in 1932 amounted to 20,584,979 tons, compared 
with 21,538,770 tons in 1931. The best week in the 
past year was 477,430 tons in the week ending January 24, 
— 513,000 tons in the week ending April 19, 1931. 
The decrease in 1932 was due to smaller exports from 
Cardiff, Penarth, Barry and Newport, for at Swansea 
and Port Talbot, shipments were increased as a result 
of heavier exports to Canada of Welsh anthracite. 

Ship-Repairing Conditions.—New agreements have 
been completed by the South Wales dry-dock and ship- 
repairing concerns and the various trade unions, for 
alterations in working conditions and rates of pay 
which will place the district in a more favourable position 
to compete with other districts for repair work. The 
new arrangements have been made after negotiations 
extending over the last six months. 


Dock Facilities—Complaints that long hours are 
demanded by shippers for vessels loading in South 
Wales, and that week-end facilities at the north-country 
ports enable vessels to be sailed, whereas boats are kept 
in dock in South Wales, have been substantiated by 
Mr. C. 8. Page, chief docks manager of the Great Western 
Railway. Mr. Page, in regard to the extension of 
loading hours on Saturdays, said that in conjunction 
with other employers of labour, efforts had been made 
to get some relaxation of the present rigid rule of finishing 
at mid-day, but without success. The time had, how- 
ever, come for some provision for continuing loading on 
Saturday afternoons, especially in regard to ships that 
could be finished and sailed. The Great Western Rail- 
way Company were, however, not going to let the matter 
drop. With respect to loading hours, Mr. Page said 
that for years South Wales charterers had been able to 
get longer hours than other districts. In the old days, 
when the appliances were not so modern and up to date, 
that might have been necessary, but was not the case 
now. 

Coal for Props.—The barter agreement for the supply 
of coal to the Newfoundland railways in exchange for 
orders for props has been completed. The quantity of 
coal to be supplied has been increased from 40,000 tons 
to 50,000 tons, and the quantity of props from 76,000 tons 
to 90,000 tons, while Ropner steamers have been chartered 
to carry the cargoes. 





NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—The closing down last week of 
the Scottish steel works for the year-end holidays was 
just about as quiet an ending as has taken place in 
| living memory, and few were sorry to see the end 
|}of a very drab year. For several reasons, 1932 will 
|long be memorable, and amongst these what stands 
out prominently is the great dearth of shipbuilding 
contracts, while the institution of a form of protective 
import duties has marked a new era in the trade of the 
}country. As our heavy steel trade is almost wholly 
dependent on the local shipbuilding industry, producers 
| of plates, sections, &c., have had a very thin time, and 
) it 1s really wonderful how the works have managed to 
| carry on so successfully during the period. The rebate 
| System has certainly helped considerably to keep local 
| orders at home, and thus ensure a certain amount of 





; | business which would, most probably, have passed into 


other hands. The agreement made with Canadian 
producers was of much importance, and ensured the 

ition of our home manufacturers in that colony. 
| The export side of our trade has been very poor, but 
considering the world depression, we have, perhaps, 
| done no worse than our neighbours. Prices have not 
| changed over the year, and have remained as follows :— 
| Boiler plates, 9/. per ton for home delivery, and 81. 10s. 
per ton for export ; ship plates, 81. 15s. per ton for home 
delivery, and 7l. 15s. per ton for export; sections, 
| 81. 7s. 6d. per ton for home delivery, and 71. 7s. 6d. per 
| ton for export; and joists, 81. 15s. per ton for home 





6d. | delivery, and 71. 7s. 6d. per ton for export. The rebate 


| allowances are 15s. per ton on plates and sections, and 

22s. 6d. per ton on joists. The outlook is not very 
bright at the moment. 

Black-Steel Sheet Trade.—A quiet tone has marked 
| the black-steel sheet trade during the past year, but 
| overall it was most probably the brightest section of the 
The second half of the year saw a marked 
increase in the demand for the lighter gauges for export, 





| and Canada was for a period a heavy buyer, but with 


the closing of the St. Lawrence, a distinct falling-off took 
place. Producers of the heavier gauges were very quiet 
all the year, and a similar state prevailed in galvanised 

eects. Home buyers of the latter were not specifyi 
for any tonnage worth talking about, while the deman 
from overseas, except for a short period in the autumn, 
was of little moment. 


Malleable-Iron Trade.—Another most unsatisfactory 
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ear in the malleable-iron trade of the West of Scotland 

as just closed, and at no time during its run was there 
any semblance of activity. The local demands were 
much below normal, and scarcely at any period during the 

ear did orders of any consequence come from overseas. 

e re-rollers of steel been had a@ very difficult year, 
and their Continental rivals have still fairly heavy stocks 
in this market. Until these are cleared it is not very 
easy to see how the tariff will benefit local producers. 
This year opens with prices as follows :—Crown bars, 
9l. 15s. per ton for home delivery and 9. 5s. per ton for 
on ; and re-rolled steel bars, 71. 5s. per ton for home 
delivery and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade—The demand for Scottish 
pig-iron has been very poor of late, and fairly heavy 
stocks remained in makers’ yards at the end of the year. 
Twelve months ago the prospects were written down as 
very uncertain, and the year 1932 has certainly been a 
very miserable one for producers. Home buyers have 
been little in evidence, and our friends overseas have 
at no time during the year specified for any lots of 
importance, with the result that the t majority of 
our furnaces have been out of blast. x one time seven 
were operating through special circumstances, but the 
year closed with only two working. Because of the 
poor state of the steel industry, the demand for hema- 
tite has all along been extremely small, and even since 
the price was reduced from 68s. 6d. to 66s. per ton 
recently the demand has failed to respond. The current 
price for No. 1 foundry iron is 70s. per ton, and for No. 3 
67s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Tron Shipments.—The siipment of Scot- 
tish pig-iron from Glasgow Harbour for the last week 
of the year was no better than its predecessors and 
amounted to 302 tons. Of that total, 275 tons went 
overseas and 27 tons coastwise. During the closing 
week of the previous year the were 149 tons 
overseas and 24 tons coastwise, making a total shipment 
of 173 tons. 

Shipbuilding Contract.—The last Clyde contract placed 
in 1932, for a new vessel, has gone to the Blythswood 
Shipbuilding Company, Limited, Scotstoun. It is for a 
medium-sized, twin-screw, bucket hopper dredger for an 
English firm. Messrs. Aitchison, Blair, Limited, Clyde- 
bank, will supply the machinery. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Prospects for 1933.—Members of the heavy industries in 
the North-Western area, reviewing ts for the 
New Year, are in few instances able to hold out any hope 
of improvement during the opening months of the year. 
In the steel sections, conditions are icularly depress- 
ing, and are likely to continue so as long as Government 
departments and municipal authorities hold to their pre- 
sent economy programmes. Demand for special carbon 
steel, too, is restricted, but forge masters report rather 
better conditions in the last few weeks. Machine-tool 
manufacturers, who found 1932 a patchy year, are now 
rather better placed as the result of recent orders from 
the Russian Government; and railway plant manufac- 
turers have also on hand a number of useful contracts 
for that government. Electrical plant manufacturers 
are less busy now that the grid schemes are nearing 
completion, but motor "bus manufacturers continue 
moderately busy, with prospects of a steady run of 
orders during the year. 

Brymbo Steelworks.—Hope is entertained in the 
Wrexham neighbourhood, following conferences between 
the owners and workers, that the Brymbo Steelworks, 
which have been closed down for almost two years, may 
be re-opened early in the year. The works were shut 
down because of the inability of the owners to compete 
with the unfair rates at which foreign supplies flooded 
this country prior to the introduction of tariffs. It is 
expected that a decision may be reached about the middle 
of this month, and that a portion of the works may be 
re-started about the end of January. Arrangements 
are also being made to resume work at the Low Moor 
Ironworks, Bradford, which have been shut down for 
three years. About 70 men will be found employment 
at the outset. In normal times the works employed 
2,000 people. 

North-Western Hematite Trade.—Output, with the 
advent of 1933, is greater than it has been at any time 
during the last two years. Recent demand has left little 
iron in stock, and it is expected that a further furnace 
will be put into blast early in the year. Demand is 
chiefly for local consumption, improvement in the steel 
trade being such as to justify the expectation that the 
mills on railway materials and tube steel will be main- 
tained in fuller and more regular employment for some 
time to come. Inquiry from the Sheffield and South 
Wales areas is also encouraging. 








Britiso Arr TransPort.—Aircraft of Messrs. Imperial 
Airways, Limited, Victoria Station, London, 8.W.1. 
since the establishment of the company in 1924, have 
flown nearly 10 million miles, and have carried over 
200,000 passengers and upwards of 6,000 tons of mails, 
parcels and urgent freight. In 1932, 96-16 per cent. of 
the flights were completed to schedule. 





Finspury Tecunicat Cottzece Op SrTvpeEnts’ 
AssociaTION.—The ann dinner of the Finsbury 
Technical Co Old Students’ Association will take 


lace at the crocadero Restaurant, Piccadilly-circus, 


ndon, W.1, on March 18. Full particulars may be 
obtained from the honorary secreta' 
Mr. F. R. C. Rouse, 15, Clifton-g 


of the Association, 
ens, Golders Green, 





London, N.W.11. 


NOTICES OF MEETINGS. 


Juntor InsTITUTION oF ENGINEERS.—To-night, 7.30 

.m., 39, Victoria-street, S.W.1. ‘“‘ Stress Recorders and 

heir Use in Railway Bridgework,” by Mr. G. F. Kent. 
Friday, January 13, 7.30 Pay “Some Practical 
Notes on Vibration,”’ by Mr. J. Calderwood. 

InstrrvuTe oF British FounprymMen.—Lancashire 
Branch : Saturday, January 7, 4 p.m., College of Tech- 
nology, Manchester. “Phosphorus in Low Total 
Carbon Cast Irons,” by Mr. W. West. Wales and 
Monmouth Branch: Saturday, January 7, 6.30 p.m., 
Technical College, Newport. “‘Some Aspects of Oil 
Engine Foundry Practice,” by Mr. H. E. Beardshaw. 
London Branch : Thursday, January 12, 8 p.m., Charing 
Cross Hotel, W.C.2. ‘Cost Accounts for the Light 





Casting Iron Foundry,” by Mr. A. Young. Mi 
Branch: Friday, January 13, 7.45 p.m., Cleveland 
Scientific and Technical Institute, Middlesbrough. 


** Notes on the Cause and Prevention of Some Common 
Defects in Steel Castings,’ by Mr. C. H. Kain. 
InsTITUTE OF TRANSPORT.—Monday, January 9, 
5.30 p.m. Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘‘ Road Engineering in Relation 
to the Movement of Traffic,” by Mr. H. E. Aldington. 
Newcastle-on-Tyne and District Section: Friday, January 
13, 7.30 p.m., Station Hotel, Newcastle-on-Tyne. 
“ Transport in India,’”’ by Mr. J. W. Mitchell. 
INSTITUTION oF ELECTRICAL ENGINEERS.—Monday, 
January 9, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “ Television,” by Mr. 
H. J. B. Chapple. North-Eastern Centre : Monday, Janu- 
+, Ay 7 p.m., Armstrong College, Newcastle-on-Tyne. 
* The Economic Problems of the Swedish State Railway 
Electrification,” by Mr. I. Ofverholm; also at North- 
Western Centre: Cuesday, January 10, 7 p.m., Engi- 
neers’ Club, Albert-square, Manchester. North Midland 
Centre: Tuesday, January 10, 7 p.m., Hotel Metropole, 
Leeds. ‘‘ The Inland Telegraph Service—The Introduc- 
tion of Modern Machinery and Methods,” by Mr. R. P. 
Smith. South Midland Stu ents’ Section: Tuesday, 


January 10, 7 p.m., The University, Birmingham. 
“ Tronbridge Power Station,” Mr. J. Morton. London 
Students’ Section: Friday, Jenmaay 13, 6.15 p.m., 


Victoria-embankment, W.C.2. “*The Problem of the 
Single-Line Railway,” by Mr. A. Weir. 

INSTITUTION OF MECHANICAL ENGINEERS.—Zast Mid- 
lands Branch: Monday, January 9, 7.30 p.m., Welbeck 
Hotel, Nottingham. Joint meeting with Nottingham 
Society of Engineers. “‘The Work of the National 
Physical Laboratory in Relation to Engineering,”’ by 
Dr. H. J. Gough. South Wales Branch: Tuesday, 
January 10, 6 p.m., Royal Metal Exchange, Swansea. 
Annual Meeting. “The Relative Costs of Different 
Prime-Movers for the Tinplate Industry,’’ by Mr. G. E. 
Hider. North-Eastern Branch : Wednesday, January 11, 
7 p.m., Mining Institute, Newcastle-on-Tyne. ‘“‘ Mechani- 
cal Braking and its Influence on Winding Equipment,” 
by Mr. J. F. Perry and Dr. D. M. Smith. Glasgow 
and West of Scotland Branch: Thursday, January 12, 
7.30 p.m., Royal Technical College, Glasgow. Thomas 
Hawksley Lecture. ‘Atomic Projectiles and Their 
Applications,” by Professor Lord Rutherford. London : 
Friday, January 13, 6 p.m., Storey’s-gate, 8.W.1. 
** The Compression-Ignition Locomotive and its Applica- 
bility to the British Railways,” by Lieut.-Colonel vy. R. 
Fell. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, January 10, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, w.c2. “ Aircraft in Relation to 
Petroleum Technology—Use for Survey and Transport,” 
by Mr. H. Hemming. 

British AssociaTION OF REFRIGERATION.—Tuesday, 
January 10, 5.30 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. “‘ The Possibilities of 
Three-Stage Compression in One Compound Multiple- 
Effect Compression Cylinder, for Low Temperatures, 
&c.,”” by Mr. H. Brier. 

INsTITUTION OF Crv1L ENGInEERS.—Tuesday, January 
10, 6 p.m., Great George-street, S.W.1. “ River 
Hooghley Tunnel,” by Mr. C. M. Norrie. Wednesday, 
January 11, 6.30 p.m., Students’ Meeting. ‘‘ Impact 
Stresses in Bridges—Retrospect and Present-Day 
Aspect,” by Mr. C. Gribble. Manchester and istrict 
Association: Thursday January 12, 6.45 p.m., 36, 
George-street, Manchester. ‘‘ Methods and Practice in 
Geological Surveying (with Special Reference to the 
Manchester Area),’’ by Mr. L. H. Tonks. 

IttuminatTine EnNGiInegerinc Society. — Tuesday, 
January 10, 7 p.m., Watson House, Nine Elms Lane, 
8.W.8. ‘Some Recent Developments in Gas Lighting,” 
by Mr. C. A. Masterman. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, January 10, 7.30 p.m., King’s Head 
Hotel, Coventry. “Electrical Equipment for Auto- 
mobiles,”” by Mr. E. A. Watson. 


INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, January 11, 5.30 p.m., Royal corm of Arts, 
John-street, Adelphi, W.C.2. “‘ Some Practical Aspects of 
Water Gauging and Measurement,” by Mr. W. G. Ardley, 


Nortu-East Coast InsTrTuTION OF ENGINEERS AND 
SHIPBUILDERS.—Graduate Section : Wednesday, January 
11, 7.15 p.m., Bolbec Hall, Newcastle-on- e. “Modern 
Boiler Plant with Pulverised Fuel Firing,” by Mr. J. C. 
Dixon. Friday, January 13, 6 p.m., Mining Institute, 
Newcastle-on-Tyne. ‘‘ Radiation in Boiler Furnaces,” 
by Mr. W. T. Bottomley. 

Socrery or Giass Trecunotocy.—London Section : 
Wednesday, January 11, 7.30 p.m., Holophane, Limited, 
Elverton-street, S.W.1. “‘ The Automatic Temperature 
Control of Direct-Fired Furnaces,””’ by Mr. W. A. 
Moorshead. 








Royat ArronavuticaL Sociery.—Thursday, January 
12, 6.30 p.m., Royal Society of Arts, John-street, Adelphi. 
“‘ Airship Development Abroad,” by Squadron-Leader, 
R. 8. Booth. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
January 12, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
“* A River Wall in Reinforced Gonerete,” by Mr. A. Hood. 

InstTiruTe oF Metat.—London Local Section : Thurs- 
day, January 12, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, Limited, 83, Pall-mall, S.W.1. 
“The Zine Industry,” by Mr. 8. Robson. Sheffield 
Local Section: Friday, , eeenl 13, 7.30 p.m., The 
University, Sheffield. ‘‘ Metal Spraying,” by Mr. K. 
Gray. North-East Coast Local Section: Friday, January 
13, 7.30 p.m., Joint Meeting with Society of Chemical 
Industry. ‘‘ Corrosion of Metals in Salt Solutions and 


hh | Sea-Water,” by Dr. G. D. Bengough. 


Society or Cuemicat [InpustTRY CHEMICAL ENGINEER- 
Inc Grovup.—Friday, January 13, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. ‘‘ Corrosion 
Research on Light Metals,’’ by Mr. F. Horn. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—The New Year — to be better 
than its predecessor. more confident feeling prevails 
in buying circles, with the result that inquiries are more 
numerous both on home and export account. Many 
firms have taken advantage of the quiet periods during 
the past year to modernise their plants, and to-day, 
Sheffield is better equipped to meet trade revival than 
ever before. Despite the depression, a local concern 
a one of the finest and biggest cogging mills in 

urope, capable of an output of 12,000 tons of rolled 
ingots a week, has been able to maintain production at 
an average level of 7,000 tons. Considering the manifold 
difficulties that are constantly being met with, this is a 
remarkable achievement. The growing demand for 
high-quality alloy steels has necessitated the installation 
of new plant at many works. One of the city’s largest 
concerns is poses such steels from the biggest electric 
furnace in Europe. Developments in the manufacture 
of hollow forged boiler drums continue to attract great 
attention. Contracts valued at many thousands of 
pounds are in course of completion in connection with 
electrical, constructional and general engineering services. 
Ingots of record size are being produced. The raw and 
semi-finished steel trades have not yet recovered from 
the adverse effects of the holiday stoppage. An early 
improvement is predicted. In the heavy steel and 
engineering branches, the position is more encouraging. 
The demand for railway materials and equipment shows 
si of expansion. Business with India—at one time 
one of Sheffield’s most valuable customers—is picking 
up. Inquiries are in circulation for steel plates, angles, 
bars, rods, and spring steel. Benefit is expected in the 
near future from the preferential treatment given to 
British products in that market. The call for coal- 
mining and quarrying machinery does not show much 
promise of revival, but there is a steady demand for small 
and portable crushing plants used in connection with 
road construction. The overseas request for such plant 
is heartening. Manganese steel, used mainly in the 
manufacture of wearing parts for all types of machinery, 
is an active line. More orders received from Russia 
for the supply of high-s steel will provide a large 
amount of work. A brisk business is being done in 
automobile steel, tool steel, and heat-resisting and acid- 
resisting materials. The tool trades are making 
headway. 

South Yorkshire C al Trade.—The holiday stoppage 
has had little effect on the coal trade as a whole. The 
general demand shows a slight weakening, but an early 
improvement is predicted. The majority of pits have 
resumed operations. Industrial fuel is moving in 
bigger tonnages. Business with countries on the Baltic 
euthetwd promises favourable development. Exports 
are improving. Orders have been booked from Norway 
and Sweden. Small coal is a greatly improved medium. 
Electricity undertakings are valuable customers. The 
housecoal market has lost some of its former strength, 
but improvement is predicted. Foundry and furnace 
coke are steady on both home and export account. 
Quotations are: Best branch hand picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d.; Derbyshire 
best brights, 18s. to 20s.; Best screened nuts, 17s. to 
18s. 6d.; Yorkshire hards, 17s. to 18%.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d. ; and smalls, 5s. to 6s. 








Mororsoat FoR MounTAIN LAKE IN Botivia.—A 
specially-designed motorboat, which is to be used on 
Lake Titicaca, Bolivia, about 12,000 ft. above sea level, 
has recently been delivered to the Customs Department 
of the Bolivian Government by the Swedish Penta 
Works, manufacturers of petrol engines. The boat is 
built of mahogany and is fitted with a 6-cylinder Penta 
engine; at a recent trial run it attained a speed of 
22 knots with two men on board. The pressure of the 
atmosphere on Lake Titicaca, however, is only 480 mrn., 
compared with the normal 760 mm. at sea level and the 
power of the engine is thereby reduced by as much as 
40 per cent. The engine had therefors to be specially 
adjusted to meet these unusual conditions. Tests 
were subsequently carried out by enclosing the car- 
burettor in an airtight box provided with an adjustable 
air supply and a vacuum gauge. When the engine was 
run at an atmospheric pressure corresponding to an 
altitude of 13,000 ft., a speed of 16-75 knots was reached, 
which, it is stated, was considerably in excess of that 


specified. 
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MASS PRODUCTION AND 


UNEMPLOYMENT. 


MALDISTRIBUTION of gold, international debts, 
reparations and tariffs have been variously used 
as explanations of the present deplorable state of 
industry throughout the world ; there is, however, 
no general agreement among economists and 
politicians about the relative weight to be given to 
each item in the list. Possibly this failure to reach 
agreement is the cause of the recent addition of a 
new “explanation ” of the world-wide unemploy- 
ment which is the most evident indication of the 
collapse of business. This latest contention is 
that the unemployment is due to the spread of mass 
production. We do not know to whom this notion 
is due, but it has proved very useful to the daily 
newspapers and public speakers in their search for 
something new to say about a phenomenon which 
surpasses not only their experience but, apparently, 
also their political economy. The idea that mass 
production is one of the causes of our troubles was 
even advanced by a speaker at the recent annual 
dinner of the Institution of Mechanical Engineers, 
while it can be found in the most sober newspapers, 
one of which recently put forward this theory in one 
issue and a day or two later pointed out how foolish 
Lancashire mill-hands were to oppose the opera- 
tion of more looms per worker, thus preventing 
that greater production per individual which is 
necessary if this country is to hold its position in 
the markets of the world. 

In examining this question, it is but fair to note 
that the majority of those who write and speak on 
the subject appear to have little or no knowledge 





of any manufacturing industry. They apparently 


nourish their doctrine on two delusions : First, that 
most things are now made by the same methods as 
those on which motor cars are made in Detroit ; 
and second, that during the last ten years there has 
been a sudden and remarkable increase in the 
application of mass production methods. On the 
first point it is only necessary to say that mass 
production, in any proper sense of the term, is in 
the main confined to new industries which would 
never have come into existence on their present 
scale if methods of that kind had not been de- 
veloped. These methods are confined to relatively 
small articles required in very large quantities, and 
so far from causing unemployment have, by making 
such articles available at moderate prices, created 
new markets and new employment on a very large 
scale. 

The inaccuracy of the idea that anything corres- 
ponding to the introduction of mass production 
methods has recently taken place in the average 
industry is excellently illustrated by the latest 
section of the preliminary report on the Fourth 
Census of Production (1930), which appeared in 
the Board of Trade Journal a few weeks ago. This 
covers railway work, the clothing trades, the bread 
and biscuit trade, and the motor and cycle repair- 
ing trades. So far from the return showing an 
increased net output per worker, which is the 
purpose and effect of mass-production methods, the 
figures actually show a fall over a period of six 
years in three cases, and an insignificant rise in the 
other. The actual net output per employee in 
railway constructional and maintenance work 
covering both permanent work and rolling stock, 
was 173/. in 1924, and only 171/. in 1930; in the 
clothing trades the figures for net output per worker 
were 152]. in 1924, and 151/. in 1930; in the bakery 
trade the figure for 1924 was 2791. and for 1930 
2571. In the group showing a rise, the motor- 
repairing trade, the figures were 174/. in 1924, and 
176/. in 1930. 

These figures, which refer to four industries 
taken entirely at random, certainly do nothing to 
support the second contention, that there has been 
a remarkable increase in mass-production methods 
in recent years. The truth is that not only has no 
such sudden increase taken place recently, but that, 
considering industry as a whole, it has never taken 
place at any time. As we have said, mass produc- 
tion, in the proper sense, is of limited application 
and employment, but it is clear that the lay critics, 
who wish to lay some of the blame for present 
unemployment on to the engineering profession, 
use the term mass production to connote any advance 
in manufacturing and industrial methods. Thus, 
they would call the introduction of pneumatically- 
operated doors on tube railway trains an example 
of mass-production methods, since they do away 
with the necessity for a conductor on eachcoach, and 
enable one man to attend to the whole train. 
It is in this sense of the development of mechanical 
appliances with a view to saving labour that we 
say that no sudden development has ever taken 
place. 

In, say, general engineering work, no doubt the 
average machine tool of to-day turns out more work 
per man-hour than the machine tool of twenty years 
ago, but equally the tool of that period occupied the 
same position in relation to the tool of twenty years 
earlier. There has been no sudden change recently, 
nor at any other time since the beginning of the 
Industrial Revolution. Indeed there was no sudden 
change then. The Industrial Revolution is a mis- 
leading term. The introduction of power machinery 
and the growth of the factory system represented 
changes which, compared with the methods of 
Middle Ages, were revolutionary, but they did not 
come about in a revolutionary way, if one is to 
use the word in its political and everyday sense. 
Intellectual development of any kind—and the 
growth of modern industrial methods was an intel- 
lectual development—as it affects a country as a 
whole, is never revolutionary, no matter what may 
happen in the more irresponsible sphere of politics. 
The establishment of the amazingly complicated 
machine which constitutes modern manufacturing 
industry, and to form the main part of which is 
both the heritage and the duty of the engineering 





profession, has been a gradual process extending over 
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hundreds of years and still pursuing its apparently 
resistless progress. It has shown, afd still shows, 
an increasing rate of advance, but it has never shown 
the type of sudden step of which it is now accused, 
and by which it is now sought to make it a scapegoat 
for the mistakes of the politicians and publicists. 

Having said so much, it may frankly be admitted 
that locally and for a time the introduction of 
labour-saving machinery, or new manufacturing 
methods, may cause unemployment, but to con- 
demn mechanical advance on that score is to go 
back to the mentality of the machinery rioters of 
the early Nineteenth Century. If mechanical and 
scientific advance and the development of new 
methods do not in the long run—and sooner than 
later—create employment and improve the standard 
of living, then the whole history of the world for 
the last two hundred years must be adream. So far 
from our present discontents being due to the over- 
development of manufacturing methods, it is clear 
that in a distracted world it is manufacturing 
methods which are among the few things which 
have not broken down. Manufacture has produced 
its contribution to the existence and well-being of 
mankind, and if, in a world glutted with unsaleable 
goods, there are millions of individuals in need, the 
fault lies with the breakdown in the mechanism of 
business and exchange, and not with the system on 
which the goods are produced. 

The building-up of the complex manufacturing 
and transport industries by which the world, as 
we know it, exists, has not been a simple process. 
The introduction of improvements and develop- 
ments has always been opposed, frequently by work- 
people who sometimes feared that they would lose 
their employment, but more frequently objected 
to interference with their habits of thinking. In 
spite of this opposition, the history of industry is a 
story of continuous development, and no good 
could come of an attempt to check that develop- 
ment in the supposed interest of the unemployed. 
Those who criticise mass production, in common 
with those who criticise machine work generally 
and extol the primitive industrial methods of an 
earlier generation, and who were dealt with so 
effectively by Mr. Taylor in his recent presidential 
address to the Institution of Mechanical Engineers, 
apparently fail to realise that they themselves exist 
solely in virtue of the mechanisation of life to which 
they object. The position taken up by some of 
these critics would only be justified if they collected 
their food by climbing trees like monkeys and 
grew their own flax to make their shirts. They do 
neither of these things, and common fairness 
suggests that as long as they continue to take 
advantage of the mechanism of modern industry 
they should refrain from unfair attacks on it. The 
present campaign against mass production, which 
shows some signs of extension, will fail as other 
oppositions to progress have failed in the past, but 
it may do some harm in the meantime. In the year 
now opening, industry will have difficulties enough 
in dealing with an economic situation which is not 
of its making, and it may fairly ask to be saved 
from ill-informed and infructuose interference by 
those who apparently have no conceptian of the 
mechanism of the world in which they live. 


LIQUID-OXYGEN EXPLOSIVES. 


Ir is, perhaps, characteristic of the history of 
any innovation in industrial practice, that the early 
claims made for it are based more upon the enthu- 
siasm of the introducers tian upon substantial 
experience. As knowledge is increased, limitations 
of application become apparent, through the 
existence of troublesome disadvantages, and grad- 
ually the use of the new method becomes 
restricted to the sphere where it can be readily 
demonstrated to possess real merits. Such has 
been the case with liquid-oxygen explosives. These 
consist of a combustible absorbent material saturated 
with liquid oxygen. In service they are detonated 
in the same way as dynamite. A rapid reaction 
between the combustible and the oxygen ensues, 
with the creation of a large volume of gas at high 
temperature and pressure. At first many elaborate 





recognised that some of the claims made were 
extravagant, and that liquid-oxygen explosives, 
although they have a definite, at the same time 
have a limited, field of usefulness. Recently, 
Messrs. G. St. J. Perrott and N. A. Tolch, of the 
American Bureau of Mines, have collected the 
information available on the subject and described 
much experimental work relating to it in a bulletin 
entitled Liquid-Oxygen Explosives, published by 
the United States Department of Commerce at 
a price of 25 cents. These investigations confirm 
the view that this type of explosive can be used 
with definite advantage only in certain types of 
work. 

The cartridge used for a liquid-oxygen explosive 
is simply a paper, or fabric, wrapper containing 
carbonaceous material. Before use in blasting, the 
cartridge is soaked to saturation in liquid oxygen 
carried in a vacuum-walled container. The cartridges 
are tamped into suitable boreholes and fired with 
detonators in the way common with other explosives. 
Owing to the low temperature of liquid oxygen 
(— 183 deg. C.) there is always a large temperature 
difference between the cartridge and its surroundings, 
and evaporation begins immediately the cartridge 
has been dipped. It will be appreciated that the 
liquid-oxygen explosive has the great advantage 
that it is non-explosive before it is soaked, and 
again becomes so if the oxygen is allowed completely 
toevaporate. Since evaporation starts immediately 
after immersion, if too long a time is allowed to 
elapse before the actual firing, the loss may con- 
tinue to such an extent that imperfect combustion 
results on explosion, with the production of possibly 
dangerous proportions of carbon monoxide. 

The first explosive of this type was introduced 
by Linde in 1897; it was prepared by saturating 
charcoal in a paper container with liquid air. 
Certain tests suggested that its use in gassy and 
dusty coal mines might be attended with danger, 
but it gave good service in the driving of the Simplon 
Tunnel in 1899. In this work a combustible con- 
sisting of crude petroleum and soot associated with 
kieselguhr was used. During the European War, 
necessity drove the Germans to conserve their 
glycerin and nitrates for military purposes and to 
develop the liquid-oxygen explosives for their coal, 
metal, salt and other mines. In the United States, 
Mexico and South America, experience has shown 
that there is a definitely useful field of service for 
liquid-oxygen explosives in open-cut blasting, 
where large cartridges may be employed, but that 
for underground operations their sphere of advan- 
tageous application is more limited. 

Much of the practical success of liquid-oxygen 
explosives depends upon the proper design and 
maintenance of the storage vessels for the liquid 
oxygen and for the soaking and transportation of 
the cartridges. Several types have been developed. 
These consist of large storage containers for the 
fluids, of capacities ranging from 3,500 litres to 
12,000 litres; vacuum-walled metal containers of 
from 5 litres to 100 litres capacity; vacuum- 
walled metal soaking containers and heat-insulated 
wooden boxes for soaking and carrying the cart- 
ridges. For storage purposes, experience has 
shown that it is more advantageous to use one 
large vessel than several small ones. The loss of 
efficiency with vacuum-walled metal containers is 
generally due to the permanent contact between 
the inner and outer shells, through their inevitable 
rough handling. Metal soaking containers are 
generally constructed on the same principle as those 
for storage, except that their form is cylindrical, 
instead of spherical. 

Tests have revealed many interesting charac- 
teristics of liquid-oxygen explosives. For instance, 
it has been found that lampblack cartridges of 
1} in. diameter, with the usual packing density of 
0-3 gram per cubic centimetre, have a life of five 
minutes, that is to say their explosion will continue 
to give perfect combustion for that time. They 
have a propulsive strength per unit volume 15 per 
cent. greater than standard dynamite. When the 
presence of carbon monoxide in the products of the 
explosion is undesirable, lighter packing densities 
must be used for loading operations taking longer 


claims were made regarding the safety and efficiency | than five minutes. Oil-kieselguhr mixtures have 


they ensured, but it now seems to be generally | 


fair initial strength, but lose it rapidly as the period 








of evaporation increases. Other mixtures, not 
containing lampblack, such as oil-wood pulp, coal 
dust-kieselguhr and peat-kieselguhr, show good 
initial strength, but because of the rapid loss of 
oxygen by evaporation they lose their effectiveness 
more rapidly than does lampblack. Although the 
information available does not always show agree- 
ment, it indicates that most forms of soot, such as 
lampblack and gas black are rather sensitive to 
explosion by impact, whereas wood pulp, cork dust 
and other woody materials are decidedly less so. 

The British Safety in Mines Research Board 
has reported that for coal mining, liquid-oxygen 
explosives are definitely unsafe, and that it is 
doubtful whether they would prove economical. 
Their danger is believed to be due to the forma- 
tion of a hot flame of long duration, which will 
readily ignite an inflammable mixture. During 
soaking and loading, the air in the vicinity becomes 
enriched with oxygen, and the dangers of gas and 
coal-dust explosions are greatly increased. Large 
amounts of carbon monoxide are produced if the 
cartridge is allowed to evaporate for more than eight 
minutes. Such conclusions also apply to the 
mining conditions in America. Various attempts 
have been made to produce liquid-oxygen explosives 
of a type permissible for use in coal mines. Even 
if cartridges could be produced that would pass the 
gallery tests, the authors of the Bulletin are of 
opinion that the inherent dangers of the method 
should condemn its use in gassy and dusty mines. 
Such cartridges may serve in underground work- 
ings where the ventilation is so good as to make 
the matter of carbon monoxide production un- 
important, and in operations requiring cartridges 
of maximum strength, but in which a small number 
of holes are loaded at a time, and each round may 
be fired after a total evaporation time of six minutes 
or less. Successful work of this character has been 
reported in the iron mines of Lorraine. 


NOTES. 


Tue New Year’s Honours List. 


Ir is stated that the New Year’s Honours 
List, which was issued on Monday last, suffered 
severe preliminary pruning. This may or may not 
explain the absence of the names of all but a very 
few of those engineers who are not engaged in 
Government employment. Even the latter are not 
numerous, a feature which perhaps increases the 
honour to those who do appear, and to whom we 
offer our hearty congratulations as a well-deserved 
recognition of their work. Sir Walter Runciman, 
whose connection with shipping is well-known, is 
raised to the peerage as a Baron, while Sir F. C. 
Allen, who is president of the Chamber of Shipping 
and chairman of the National Maritime Board 
and the Shipping Federation, becomes a Baronet. 
Knighthoods are conferred on Mr. H. H. Dalrymple- 
Hay, whose work in the construction of the tube 
railways of London is well known to readers of 
ENGINEERING, and on Mr. T. Ryan, Director- 
General of Posts and Telegraphs in India. Mr. A. W. 
Johns, Director of Naval Construction at the 
Admiralty, becomes a Knight Commander of the 
Order of the Bath, and Major-General G. H. Addison, 
Engineer-in-Chief, Army Headquarters, India and 
Engineer Rear-Admiral G. Preece, Commanders of 
the same Order. Dr. J. J. C. Bradfield and Mr. L. 
Ennis, who have acted together in the construction 
of the famous Sydney Harbour Bridge receive the 
C.M.G., as does Mr. J. Marchbanks, general manager 
and chief engineer, Wellington Harbour Board, 
New Zealand. A Commandership of the Order of 
the British Empire is conferred on Mr. 8. W. Smith, 
chief assayer, Royal Mint and President of the 
Institution of Mining and Metallurgy, while Messrs. 
G. A. D. Brown, Admiralty Educational Service, 
J. P. S. Main, assistant to the Chief Inspecting 
Officer of Railways, Ministry of Transport and 
H. W. O. Taylor, Indian Service of Engineers become 
Officers, and Mr. E. A. Bly, Engineer and Manager 
of the Crinan Canal, Mr. W. M. Schutte, Agricul- 
tural Engineer to the Government of Bombay and 
Mr. H. N. Williams, Assistant Engineer, Irrigation 
Department, Iraq, Members. Mr. A. R. Astbury, 
Commercial Manager, Hydro-Electric Branch, Public 
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Works Department, Punjab receives the C.S.I. and 
Mr. W. D. Macgregor, Postmaster-General, Bengal 
and Assam the C.LE. Mr. E. W. Monkhouse 
becomes a Member of the Royal Victorian Order. 


MopIFICATIONS IN THE Royat Arr FORCE 
ORGANISATION. 


At the present time, each aircraft of the Royal 
Air Force is maintained by two aircraftmen, one 
of whom acts as a fitter and the other as a rigger. 
Owing, however, to the changes which have been 
introduced in the design of the machines during the 
last ten years—notably the introduction of metal 
construction and more reliable engines—the Air 
Ministry have decided to modify this system and 
to alter the scheme of training so as to cut down the 
number of skilled men required in the flights without 
reducing the efficiency. Under the new scheme, 
details of which are contained in Air Ministry Order 
A364/1932, the present fitters and riggers will be 
replaced by a new class of tradesman, to be known 
as Fitter Grade II, of which there will be one to each 
aircraft. This new class, which will be recruited as 
apprentices and trained at Halton, will undertake 
all the work in flights now performed by both the 
fitter and the rigger, and will be assisted by a Mate 
who will be less intensively trained. After three 
years’ service in flight duties, these fitters will 
attend an advanced course at Halton after which 
if successful, they will be graded as Fitter Grade I, 
and will be eligible for employment in workshops. 
There will be one Fitter Grade I, for every two 
fitters or riggers at present allowed, and each 
will be assisted by a Mate. These men will also 
be eligible for promotion to non-commissioned 
rank on the present scale, while one of the Mates 
in each flight will be made a Corporal, to relieve 
the technical N.C.O.’s of non-technical supervisory 
duties. It is proposed that the re-organisation of 
the units on these lines shall begin in 1935, when the 
first Fitters Grade II, will become available, and it 
will take about two years tocomplete. In the mean- 
time, the Fitter Grade I posts will be filled by existing 
fitters and riggers, who will undergo a year’s course 
to fit them for their duties. It is hoped, as a result, 
that promotion will be available to all those who are 
suitable for responsibility. Nevertheless, the num- 
ber of re-engagements each year must be restricted 
and accordingly all ex-apprentice airmen, who 
complete their initial engagement of 12 years after 
January 1, 1933, will be allowed to engage in the 
reserve on special terms. 


ELecrric TRACTION TO THE SoutTH Coast. 


Municipal pomp and official ceremony were the 
formal accompaniments of the inauguration of the 
Southern Railway’s main-line electric service 
between London and the south coast last week-end. 
On Friday the Lord Mayor of London, accompanied 
by the Sheriffs, travelled in one of the new trains 
first to Worthing and then to Brighton, while on 
Sunday passengers on the first electric ‘* Southern 
Belle ’’ were entertained during the journey by the 
London Madrigal Group, with whose polyphonic 
exercises, we are told, the ground-bass of the 
wheels harmonised unobtrusively. For ourselves, 
the new departure has other and more technical 
interests. Will what is virtually a ten-minute 
service of trains in each direction between London 
and the South Coast attract those additional 
4,000 passengers per week who, Mr. G. 8. Szlumper, 
the deputy general manager, estimates, will be 
necessary to enable a 6 per cent. increase in 
revenue under that heading to be obtained, and 
so to cover the charges on the additional capital 
expenditure of 3,000,000/. that has been incurred ? 
Will the example of the Southern Railway be 
followed by other lines in an attempt to solve the 
many-sided problem with which they are faced, 
not only in London but elsewhere ? Some figures 
given by Mr. Szlumper lead us to hope that the 
first question will be answered in the affirmative. 
On the Three Bridges section in October, three 
months after it was opened, the passenger traffic 
had increased by over 25 per cent. and the revenue 
by 16-25 per cent. over the corresponding figures for 
the previous year. The result is that the company 
is turning its thoughts towards further electrifica- 
tion, the only difficulty being to raise the necessary 





capital. As regards the second question the answer 
is not so immediately apparent. But Sir Hugo 
Hirst contended in a letter published in The Times 
of Monday, that it is a counsel of despair to contend 
that the coal-burning locomotive is still the only 
solution for main-line traffic. It would be well, he 
thinks, to consider whether the decline in revenue, 
which is still going on, cannot be counteracted and 
reversed by the adoption of other methods. There 
are, of course, grave difficulties which tend to 
impede any change. We may recall, however, the 
statement in the Weir report that the “average traffic 
density of typical suburban schemes is but little 
greater than that carried on a considerable mileage 
of main lines,” and it is certainly a matter for con- 
sideration if it would not pay in every sense of the 
word to convert the lines running out from such | 
terminals as Liverpool Street and King’s Cross. 
The public may, in fact, soon demand the adoption 
of this policy, the prospects of which are certainly 
likely to become distinctly brighter when the 
London Passenger Transport Bill reaches the 
Statute Book. 


Tue INsTITUTION OF MECHANICAL ENGINEERS. 


Not the least of the advantages of the summer 
meetings of our technical societies is the opportunity 
they provide, through the numerous social functions 
held during the meeting, for members to become 
better acquainted with one another. This more 
intimate association is admittedly desirable as 
tending to consolidate the society concerned, 
especially in the case of those members who reside in 
the provinces and can but rarely attend the meetings 
at headquarters. It is with pleasure, therefore, 
that we note that a reunion of those members of the 
Institution of Mechanical Engineers who took part 
in the summer meeting of 1932 in Canada and the 
United States has been arranged, and an excellent 
attendance isensured. The function is to take place 
in the Connaught Rooms on Friday, February 10, 
and will consist of a reception by the president, 
Mr. William Taylor, O.B.E., and Mrs. Taylor. This 
is to be followed by an informal dinner, after which 
an exhibition of cinematograph films and photo- 
graphs taken by members during the meeting will 
be given. This is likely to prove of considerable 
interest, not only to those who went to Canada, but 
to such of those members for whom accommodation 
is available who may have intended going but 
were, from various reasons, prevented. The reunion 
will be concluded by a dance. The organisation is 
in the hands of Mr. George E. Folkes, 35, Temple- 
row, Birmingham, and Lieut.-Colonel H. C. Hawkins, 
19, St. George’s-square, London, S.W.1. It is 
intended to hand over any balance remaining after 
expenses have been paid to the Benevolent Fund 
of the Institution. 


ENGINEERING CENTENARIES. 


On December 7, at the annual dinner of the 
American Society of Mechanical Engineers, tributes 
were paid to the memory of John Edson Sweet 
(1832-1916) and Alexander Lyman Holley (1832- 
1882), to mark the centenaries of their birth. 
Both were among the founders of the Society, 
Sweet, in 1880, calling the first meeting leading to its 
inauguration. Holley was a singularly gifted man 
and though he died before the age of 50, had gained 
a world-wide reputation. His memorial in Washing- 
ton-square, New York, records that he was 
‘“‘ Foremost among those whose genius and energy 
established in America and improved throughout the 
world the manufacture of Bessemer steel.” The 
monument which was erected by international 
subscription, was unveiled in 1890, an eloquent 
address being given on the occasion by James 
Dredge, then joint editor with Dr. W. H. Maw of 
ENGINEERING. A few days after the dinner in 
New York, on December 15 a representative 
gathering took place at the base of the Eiffel Tower 
in Paris, to commemorate the centenary of its 
constructor, Gustave Eiffel (1832-1923), who, it 
will be recalled was an Honorary Life Member of the 
Institution of Mechanical Engineers. Among the 
centenaries of engineers which occur this year, the 
most important is that of Richard Trevithick, whose 
death took place at Dartford, April 22, 1833. We 





have already referred to the activities of the Com- 


mittee, of whichSir Murdoch Macdonald is chairman, 
appointed to arrange for the commemoration. 
Memorial services are to be held at Dartford and 
in Westminster Abbey, and a memorial lecture is 
to be given by an eminent engineer. Particulars 
are being circulated to all engineers, and it is hoped 
the appeal of the Committee for the necessary 
financial support will be widespread. A few 
months before Trevithick died, the German inventor, 
Friedrich KGénig, the pioneer of the modern steam- 
driven printing machine, passed away at Oberzell. 
KG6nig introduced the flat-bed printirig machine, in 
which the paper was pressed against the type by a 
revolving cylinder, and it was with one of his 
machines that 7'he Times of November 28, 1814, 
was printed. Among the earliest civil engineers of 
this country was John Perry, who died at Spalding, 
February 11, 1733, two centuries ago. A lieutenant 
in the Navy, he afterwards did much work in 
connection with harbours, became comptroller of 
maritime works in Russia, and after his return to 
this country was employed by Parliament in stop- 
ping the serious breach in the banks of the Thames 
at Dagenham. Among the many men born in 1833, 
a century ago, who contributed to engineering 
progress, were Henry Wilde (1833-1919), one of 
the leading inventors of the dynamo; James 
Robson (1833-1913), whose work on the gas engine 
gives him a place among pioneers; Sir Richard 
Tangye (1833-1906), a founder of the great Cornwall 
Works, Birmingham and a generous benefactor of 
that City ; and Alfred Bernhard Nobel (1833-1896), 
the Swedish engineer and chemist, the inventor of 
dynamite, and the founder of many works, who 
by his will left nearly a million and a half for the 
endowment of the famous Nobel prizes. With his 
brothers Ludwig Nobel (1831-1888) and Hjalmar 
Nobel (1829-1896), he was concerned in the develop- 
ment of the Baku oil fields. 


THE REDUCTION OF CONCRETE 
COSTS. 
By Victor 8S. WicMorE. 

In these days of strict economy when every 
effort is being made to reduce costs it is surprising 
to find so few contractors taking advantage of what 
would appear to be an obvious way of reducing the 
cost of concrete, or alternatively of increasing 
profits, although it is possible that this particular 
cost-reducing factor has not had sufficient con- 
sideration or is not even fully understood. There 
are, of course, ways of saving money on concrete 
materials, some of which do not meet with approval, 
but the method referred to will completely satisfy 
the engineer and, at the same time, ensure that the 
correct proportions of coarse aggregate, fine aggre- 
gate and cement are supplied. This by itself is an 
achievement as, in the majority of contracts, the 
quantities of the different materials contained in a 
cubic yard of finished concrete vary from day to 
day, due to discarding the proportioning boxes in 
favour of measurement by shovel. The latter 
method may save a little time in actual practice, 
but assuming always that the correct proportions 
are aimed at, it is doubtful whether the slight 
saving in time outweighs the definite saving in cost 
obtained by the more accurate procedure. 

In order to effect economy in cost, legitimately, 
it is essential that the boxes be used for their proper 
purpose, viz., the measuring of the sand and aggre- 
gate. If they are to be ignored or allowed to be 
used as a platform for increasing the height of the 
man at the mixer, then the contractor cannot hope 
to reduce his costs and at the same time supply the 
specified proportions, whatever they may be. A 
realisation of the fact that a saving of 5 per cent. 
in the cost of materials can be effected under the 
majority of conditions, and a very much greater 
percentage under many conditions, may cause a 
change in methods. 

Engineers’ specifications, as a rule, state de- 
finitely the proportions, by volume, of the coarse 
aggregate and the sand for each class of work and 
it is this definiteness which is so helpful to the 
contractor. These figures, whether they be 4:2: 1 
or 3: 14:1, &c., are based on dry materials. Now 
it is well known that the bulking of sand varies 
considerably according to the dampness of the 
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sand and that a sand containing 5 pér cent. of | Experiments have shown that the bulking of 
moisture may increase its bulk by as much as 30 per | sand increases with the percentage of water up to 
cent. Assuming that a 4:2: 1 concrete is specified | about 6 per cent., this figure varying according to 
and that no correction is made for the increase in| the fineness of the sand. When this point is reached 
bulk of the sand, then the concrete, instead of con- | any additional water reduces the bulking until at the 
taining four volumes of aggregate and two volumes | point of saturation the space occupied by the sand 
of sand, will consist of four volumes of coarse | is much the same as when the sand is dry. Con- 
aggregate to approximately one-and-a-half volumes | sequently the simplest way of all is to turn a hose 
of sand only. To put it more plainly, 5} cub. ft. of | on to the sand and completely saturate it before 
sand and coarse aggregate (measured separately)| measuring. Allowance for the extra water must, 
are used with each cubic foot (or 90 Ib.) of cement, | of course, be made at the mixer. The adoption of 
instead of the 6 cub. ft. of coarse aggregate and sand | the foregoing procedure should result not only in 
(measured separately) allowed by the specification. | reduced cost, but in more uniform concrete. 
It is obvious that the former mixture is richer in 
cement than the latter and, cement being the| 
dearest of the three materials, the cost per cubic | 
yard of the former must exceed the cost of the latter. | 1. Economic RETRosPECT AND PROSPECTS FOR 1933. 
In other words a greater yield of concrete, per sack| Ar the end of 1931 the view was expressed that 
of cement, is obtained when the proper proportions | 1932 would be a year of deep depression, but that 
of 4: 2: 1 dry materials are used, than when the sand | jt might well be the worst for many vears to come. 
is damp and no allowance made for bulking. When} There seemed to be grounds for the hope that the 
the sand is bulking by 25 per cent. to 30 per cent., | British Government with its resorted prestige would 
and this is quite a usual occurrence, the yield of | assume the leadership amongst those nations which 
concrete is about 8 per cent. less than when the sand were in the throes of political crises just as we had 
is perfectly dry; that is to say, instead of one| emerged from our own. Insistence upon a reason- 
hundredweight of cement producing 5-95 cub. ft. | able settlement of international war debts and re- 
of 4: 2:1 concrete, an actual yield of 5-47 cub. ft. | parations, drastic reduction of tariffs, removal of 
only is obtained when the sand is damp and no| exchange controls by the substitution of a super- 
correction made for bulking. | national monetary authority, such a policy would 
The approximate quantities of coarse aggregate, | have paved the way for a genuine upward swing in 
sand and cement contained in a cubic yard of | 1933. Had it met with any success, that revival 
finished concrete for each of the two mixtures | would already be under way, and the engineering 
would be as follows : industry might well be getting busy with the orders 
4:2 | provided by a programme of national reconstruction 
Correction made for bulking of the upon which a strong National Government could 
0-84 cub. yard of coarse aggregate. | then safely embark. 
0 42 eub. yard of sand. Unf . ree P —s ‘ 
4-55 owt nfortunately, very little of this policy has as yet 
been achieved. The year 1932 was the worst 
that we have yet experienced. It may still prove 
to be the worst for a long time to come. But this 
will most emphatically depend on a complete change 
of heart in the matter of international co-operation. 
The usual year-end prophecies of trade revival were 
not wanting even in 1932. There was less justi- 
fication for them than ever before. Almost every 
economic index that was available, if properly 
interpreted, pointed to a steady decline throughout 
the year. Actually this continued up to the last 
day of December. The fall was not so fast as 
during 1931, but it was no less relentless, nor is 
there any reason to suppose that it will cease of its 
own accord during 1933. 
s. | What then is the hope of improvement in 1933 ? 
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l Concrete. 


Sand. 


of cement. 
4:2 
Vo correction made for bulking of the 


1 Concrete. 

Sand. 
0-91 cub. yard of coarse aggregate 
0-36 cub. yard of sand. 
4-04 ewt. of cement. 

It will be noticed that the former mixture contains | 
more sand and less cement than the latter and | 
must, therefore, cost less. | 

Taking the price of the coarse aggregate at 10s. | 
per yard, the sand at lls. per yard and the cement | 
at 47s. per ton, the cost of the materials per cubic 
yard of finished concrete, for the two mixes, would | 
be approximately : 

$:2: 


Correction made for bulking of the Sand. 


1 Concrete | 


a yard of coarse aggregate at 10s. per evan In the face of continued national intransigeance 
0-42 cub. yard of sand at lls. per yard... ath 4-62 | during 1932, it would seem foolish again to pin any 
4-55 ewt. of Portland cement at 47s. per ton 10-69 | hopes on the voluntary co-operation of statesmen. 

———-| The one hope seems to lie in the illustration of the 

“3°71 Lausanne Conference. Here the sheer force of 

Cost per yard for materials = 1. 3s, 84d. economic circumstances compelled a reluctant move 

4:2: 1 Concrete, in the direction of sanity. German reparations are 

No correction made for bulking of the Sand. finished because it was at last realised that from 

0-91 cub. yard of coarse aggregate at 10s. per » economic circumstances it was impossible for her 
yard oe a at il fs oa 9-19 | to pay in any case. In the course of time a similar 
0-36 cub. yard of sand at 11s. per yard... . 3-96 | realisation will arise with regard to other war debts, 
+04 ewt. of Portland coment at 47s. per ton... 11-61) and when these are removed, the ground will be 
24.67 | Clearer for positive co-operation in restoring inter- 


|national trade. At the same time, having regard 
to the American political situation, no probability 
is roughly 1s. per cubic yard of concrete and in a | ©Xists that even discussion of these matters will be 
contract where, say, 1,000 tons of cement are being resumed in the near future. The earliest date that 
used there would be a total saving of approximately | ©®” give us these salutary decisions would be mid- 
1901. |summer, and as was the case twelve months’ ago, 
A simple method of determining the extent to| We ©an only look forward to a possible improve- 
which the sand on the job is bulking is to use a can | ™ent in the later months of the year. In their 
10 in. high by about 2 in. diameter. Fill this with | *#bsence the slow strangulation of trade will con- 
the damp sand and strike it off level at the top. tinue, as it has done for the past twelve months. 
Then tip the sand out and dry it thoroughly. [If it The British engineering industry during 1932 has 
is spread out in a thin layer on a metal sheet over | been typical, as it usually is, of the economic for- 
a fire it will dry in a very few minutes. When the | tunes of the country asa whole. The only available 
sand is thoroughly dry replace it in the tin, rodding indices of production bearing on the engineering 
it a few times whilst doing so. Then measure the | industry are those published by the Board of Trade 
distance from the surface of the sand to the top of | for “ Engineering and Shipbuilding, and by the 
the tin. If there is, say, 2 in. of space, then London and Cambridge Economic Service for the 
2 x 100 25) he ennd i : i “ Ferrous Metal Group” of industries. These are 
( 8 2 d is bulking by 25 per cent.| .,own in Table I. 
and the proportion of sand should be increased| As regards the second of these indices, it is clearly 
accordingly. Of course, the 25 per cent. of added | much too low to be representative of engineering 
sand is also increasing its volume by a like amount,| proper, as it is heavily overweighted by iron, 


Cost per yard for materials l/l. 48. 8d. 


The saving in cost on this particular example 


indicates very closely the average position of the 
industry as a whole at the end of the third quarter 
of 1932, though the course of the decline has prob- 
ably been much steadier and less erratic than 
suggested by these figures. Another criterion is 


100.) 


TABLE I.—JIndices of Production. (1924 

















- ns Iron and Steel 
| Shipbuilding. Group. 
1924 100 | 100 
1927 | 
Ist Qr. {| 103-4 
2nd ,, L 495-2 ) 116-0 
3rd f _- % 111-3 
4th J {} 112-0 
1928- | 
= S. ) ( 110-1 
2nd ,, | , | 107-7 
3rd 113-1 | 94-9 
a. J L} 100-8 
Ist Qr. } 120-0 109-1 
2nd .,, 124-7 114-8 
3rd 119-3 | 116-4 
4th 119-6 | 115-9 
1930 | 
Ist Qr “5 118-1 
2nd ,, 6 104-1 
3rd ,, 2 | 85-2 
4th ,, 9 | 72-9 
1931— | 
Ist Qr 102°5 63-2 
2nd ,, 98-7 55-8 
8rd 91-3 49-1 
4th 89-1 50-1 
1932 
Ist Qr 90-7 50-9 
2nd ,, 90-4 46-2 
3rd 84-2 42-3 








afforded by figures of employment arrived at by 
deducting from the numbers insured against un- 
employment the recorded numbers unemployed in 
the engineering group of industries, as shown in 
Table II. The first two columns in this table are the 
official figures of the Ministry of Labour and refer 
to the same date. The resultant figures in the 
third column may, therefore, be accepted as com- 
parable within narrow limits. 


TABLE I1.—Employment in British Engineering Industry. 















| Number Number Number 
Insured. | Unemployed.| Employed. 
| 

July 23, 1923 | 1,115,940 932,292 
»» 28, 1924 1,080,000 946,764 
97, 1925 : | 1,100,850 978,411 
26, 1926 1,100,350 924,200 
25, 1927 1,094,150 3 994,387 
23, 1928 | 1,075,330 103,386 971,944 
22, 1929 | 1,100,770 89,650 | 1,011,120 

» 21, 1930 | 1,116,970 177,181 | 939,789 
» 1931 1,106,600 296,039 | 810,561 
» 1932 1 | 774,664 


,079,320 304,656 








From Table II it would appear that, assuming 
output per head to have remained constant, the 
level of production in mid-1932 was, roughly, 
77 per cent. of that which prevailed in 1929 or 
82 per cent. of the 1924 level. Broadly, the Board 
of Trade Index is corroborated, though it probably 
errs on the high side. A further useful index is the 
United Kingdom consumption of iron and steel. 
The deduced consumption from figures of production 
imports and exports is given in Table III. 


Tasie IIl.—United Kingdom Iron and Steel Consump- 








tion. (Tons.) 

Monthly > ‘i Retained . - U.K. 

Average. | Production. | Tiports. | EXPOrts. \consumption. 
|__| —__,-_—_—_ 
| 1924 1,292,400 | 201,690 | 320,953 1,173,100 
1925 | 1,137,300 | 225,923 | 310,947 1,052,300 
1926 | _ 504,500 | 310,312 | 248,904 565,800 
1927 | 1,865,800 | 366,077 | 349,684 1,382,200 
1928 ..| 1,260,800 | 240,747 | 355,038 1,146,500 
1929 a 1,435,400 234,448 | 364,962 1,304,900 
1930 } 1,124,600 241,335 263,160 1,102,800 
1931 | "743,000 | 237,600 | 165,000 | 815,600 
1932 740,000 164,124 | 713,728 


137,852 | 





Here again, making allowance for non-engineering 
consumption, which has declined more heavily than 
that of the engineering industry, a falling off of 
the same order of magnitude is indicated. From 
the preliminary results of the Census of Production 
for 1930, it appears that engineering activity in 
that year was still in excess of that for 1924 by 
roughly, 4 per cent. By the end of 1931, a true 
index number of. production would have dropped 
from 104 to 87, and by the end of 1932 to 83. The 
decline was still progressive up to the end of the 








but this is usually ignored. steel and shipbuilding. The first index probably 





|year. It will be observed that the severity of the 
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depression has caused a net efflux of workpeople 
from the industry, as measured by insurance stat- 
istics, while the number of unemployed was higher 
and the number of employed lower than in any 
other post-war year. This result has been brought 
about by a contraction both of the Home market 
and of export markets. The figures of net imports 
for recent years, which appear in Table IV show 
clearly the effects of the imposition of tariffs in the 
aggregate reduction of both volume and value, 
while the depreciation of sterling is reflected in the 
higher average value per ton. 
Taste IV.—United Kingdom Retained Imports of 








Machinery. 
Year Volume. Declared Value per 
P Tons. Value. Ton. 
£ £ 

1913 .. 82,769 i 72-0 
1923 .. 50,047 8,202,301 163-9 
1924 .. 55,577 9,290,777 167-2 
1925 .. 57,934 10,512,979 154-7 
1926 .. 74,572 11,427,826 153-2 
1927 .. 95,399 14,415,645 151-1 
1928 .. 93,276 15,102,416 161-9 
1929 .. 107,874 17,522,702 162-4 
1930 .. 100,742 16,356,157 162-4 
1931 .. - 88, 14,130,000 160-6 
1082 .. _ 51,838 9,359,076 180-6 














It is perhaps significant that with our departure 
from the gold standard, these imports have reverted 
in a single year to the levels of the period prior to 
our return to the gold standard. 

As regards British exports, it will be seen from 
Table V that a new low record has been set up in 
1932, both as regards volume and value. On the 
other hand, the fall has been far less rapid than in 
1931. This is all the benefit that can be claimed 
from the depreciation of sterling which has been 
countered abroad in almost every country by 
exchange restrictions and import controls. 


TABLE V.—United Kingdom Exports of Machinery. 





| | 





| 
Year Volume. Declared Value per 

J | Long Tons. Value. Ton 

| 
£ £ £ 
1913 .. 689,389 33,602,474 48-7 
1923 .. 432,486 44,516,164 102-9 
1924 .. 463,447 44,782,960 96-6 
1925 .. 517,152 49,163,045 95-0 
1926 .. 476,333 45,686,987 95-9 
1927 .. 512,460 49,943,569 97-4 
1928 .. 565,960 53,721,526 94-9 
1929 .. 562,263 54,350,821 96-6 
1930 .. 481,345 46,928,361 97-5 
1931 .. 328,400 32,839,000 100-0 
1932 .. 305,816 29,718,891 94-1 














In 1932 the depression had reached a point at 
which events had largely passed out of the control 
of the individual manufacturer as far as power to 
influence business is concerned, The British 
engineering industry internally has done much to 
overhaul its organisation since 1929. In more 
normal circumstances, its competitive efficiency 
would be seen to have increased markedly. We are 
rapidly approaching the stage when any foreign 
purchase can only be made by permission of the 
Government of the national concerned. At home 
our own Government has applied general pressure 
on the public spending authorities to curtail their 
activities. Private firms who can only keep a 
fraction of their existing plant employed, are in no 
mood to place orders for new machinery. The 
British engineering industry can, in short, do little 
else internally than await the return of economic 
sanity to the Governments of the principal trading 
nations of the world. 

Outside their own businesses, it is to be hoped 
that the leaders of the industry will exert their 
influence in political and economic circles to secure 
that British policy at least shall be conducted on 
vigorous and rational lines in 1933. It is far from 
clear that American opinion has moved any con- 
siderable distance in the direction of cancellation of 
war debts. Unless these obstacles are removed, no 
improvement will materialise in 1933. Industrialists 
should, therefore, realise that unless they interest 
themselves sufficiently in these political matters 
they are in such times as these wasting most of 
their efforts in their own business activities. If war 
debts must go and they cannot be removed by con- 
sent, the answer may be repudiation. It is essential 
that minds should be made up on such matters now 





before the issue is being debated with the United 
States. 

Again, if we are moving in the direction of 
economic nationalism, giving up or jeopardising 
much of our overseas trade and our invisible exports, 
let it be made clear that the other half of this policy, 
i.e., vigorous national reconstruction, must be 
adopted simultaneously. If we continue to lose 
our overseas trade by import restriction and currency 
depreciation and our home trade by “ economy 
campaigns,”’ there will be at least as big a reduction 
in engineering activity during 1933 as there was 
during 1932. 








NITRATE DEPOSITS OF THE 
UNITED STATES. 


Numerous reports of the discovery of extensive 
deposits of saltpetre (potassium or sodium nitrate) 
in the United States have appeared at frequent intervals 
for many years past. Serious attempts to exploit 
some of these deposits were made in the period of the 
great war when the shipment of nitrate from Chile 
was menaced and the number of vessels seriously 
curtailed. The United States Ordnance Department, 
envisaging the possibility of obtaining a domestic 
supply of nitrate, instigated detailed investigations of 
the deposits through the United States Geological 
Survey. The results proved unsatisfactory and with 
the exception of certain areas in California and some 
other States were not published. With the conclusion 
of hostilities, attempts at exploitation came to an end. 
However, when Congress passed the potash act in 
1926, interest in the domestic resources was again 
revived. It has now, therefore, been deemed expedient 
to place all available information on public record*. 

Nitrate deposits occur under conditions which 
prevail almost throughout the whole of the United 
States, although arid and semi-arid localities are much 
more favourable to their occurrence, They may be 
classified broadly into two types, according to their 
origin, as cave deposits and “‘caliche” deposits, to 
which a third type named “ playa”? deposits may be 
added; although negligible as regards quantity the 
last-named is of interest as regards the origin of nitrate 
deposits. 

The cave type is associated with an extensive variety 
of types of rock, including both sedimentary and 
igneous rocks; the deposits are found in recesses on 
canyon walls, on cliffs and in such places as are more 
or less protected from the weather. They are surface 
or near-surface accumulations which are often of high 
purity and form coatings on rock walls or fragments, 
fillings of crevices or cracks, and by falling on the 
floors of caves or at the base of cliffs they become 
mixed with the earthy matter situated in such places. 
They only penetrate a few inches or at most a few 
feet into the rock mass, and then only along cracks 
and fissures. Potassium nitrate is often the principal 
nitrate compound, although sodium and calcium nitrate 
are also common, more rarely magnesium and 
ammonium nitrates may be present. 

The second type, “ caliche ” deposits, are only found 
in arid regions and form sheets a few inches thick 
situated at a few inches up to a foot or more below the 
surface. These sheet-like deposits conform with the 
general topography, but vary from place to place both 
in thickness and purity; they are most commonly 
associated with clays in the flatter and more gently- 
sloping portions of clay formed hills. Usually the 
deposit is superimposed without any regard to the 
stratification of the beds beneath it, demonstrating that 
it is in no way related to the adjacent strata; and 
hence no particular beds can be regarded as a source 
of the nitrate, but locally richer accumulations are 
associated with particular layers. This unusual 
association may be due to some favourable difference 
in texture since the clay in such cases beneath the 
deposit of nitrate is as barren of nitrate as in other 
places. 

An example is quoted of a “ playa” deposit at 
Leach Lake in California where nitrate is widely 
distributed in the clay just below the ground surface 
of the dry lake but averages less than 1 per cent. and 
diminishes down to a depth of 18 in. The “ playa” 
type of deposit is of interest because it indicates that 
under certain conditions nitrates are continuing to 
accumulate and thus may throw some light on the 
origin of nitrates. Economically, however, they are of 
no value. 

It is pointed out that since small amounts of nitrate 
are to be found in many places, prospectors and others 
are frequently induced to attempt to trace these 
indications to their source in the hope of finding a large 
commercially workable deposit. Much wasted labour 

* Nitrate Deposits of the United States. By G. B. 
Mansfield and Leona Boardman. U.S. Department of 
the Interior. Geological Survey Bulletin No. 838. 
Washington, D.C. Price 40 cents. 








and expense might be saved by a knowledge of the 
natural occurrences of nitrate and the way it is known 
to originate. Briefly stated, nitrate is seldom found in 
strata but is chiefly a product which is continuously 
being formed by the action of nitrifying bacteria upon 
decomposing animal and vegetable tissues in the 
presence of oxygen. In India, and certain other 
countries, nitrate is produced by the cultivation of 
organic waste, including manure, but mainly from the 
filth that accumulates about the dwellings of a none-too- 
sanitary population. This is collected in small yards 
and turned over from time to time to give it proper 
aeration to promote bacterial activity ; it is protected 
from the leaching action of rain and is rendered slightly 
alkaline. Periodically it is leached to extract the 
nitrate salts, then the same soil is worked over again 
with the addition of fresh organic refuse. 

The cave nitrates originated in a similar manner, 
caves or protected ledges being the natural refuges of all 
kinds of animal life, birds, insects, reptiles, and many 
of the larger animals. The accumulation of bones, hair, 
flesh, excrementa, &c., become admixed with an often 
light and porous soil, containing twigs and leaves. The 
movements of the cave denizens would suffice to atir 
the mass, and with the addition of warmth and moisture 
provide the conditions ideal to bacterial activity. 
Owing to their ready solubility in water, nitrate salts are 
continually being washed away, hence there seldom 
exists any considerable accumulation of nitrates in 
soils. 

As regards the vast deposits of nitrate in Chile, 
although no positive explanation for their occurrence 
has yet been found, it is suggested that the origin is 
the same as in other parts of the world, the deposits 
being not unlike those caliche or hillside occurrences 
of the United States already described. The extra- 
ordinary extent of the Chilian deposits is no doubt due 
to the unusual climate at the locality where they occur 
and where rain is almost unknown, so that the salts 
are not leached as they would be in almost any other 
country. As no such climate is to be found in the 
United States it seems improbable that extensive 
deposits similar to those found in Chile could exist in 
the former country. 

Although nitrates occur in association with volcanic 
rocks in many districts, a fact which has led many to 
assume that they originate from deep-seated sources, 
it should not be overlooked that many excellent 
examples occur in association with limestone or sand- 
stone, often in places remote from volcanic rocks. The 
nature of the rock has little to do with nitrate occur- 
rence, but the rock serves chiefly as a distributor of 
moisture and hence it is possible that the rock texture 
is the most important characteristic. Fine grained 
or close-textured rocks are comparatively impervious, 
and where exposed in caves or cliffs are unfavourable 
for the accumulation of salts, except where deeply 
fractured. The caliche deposits on the other hand 
generally overlie clays which hinder the downward 
seepage of moisture and serve to localise the salts at 
the contact of the dense bedrock clay with the porous 
soil. 

Several of what appeared to be the more promising 
nitrate areas of the United States have been more or 
less intensively investigated by the Geological Survey, 
but the results showed that the quantity of nitrate 
present and the mode of occurrence in each case is not 
such as to justify commercial exploitation. The 
large number of samples analysed from different parts 
of the country confirm the conclusion that the investi- 
gated areas are quite typical of the better nitrate 
occurrences and that the probability of discovering 
payable bodies of natural nitrate in the United States 
is very remote. 

Notwithstanding the lack of natural deposits of 
nitrate of sufficient importance to serve as the basis 
of a nitrate industry such an industry exists, and is 
rapidly increasing. In recent years, the recovery of 
nitrogen from coal and from the atmosphere has been 
made possible on such a scale and at such prices as to 
compete favourably with natural nitrates whether 
from present or future available sources. In 1919, 
the production of fixed nitrogen in the U.S.A. was 
only 276 tons, in 1928 it had increased to 26,000 tons, 
and in 1929 to 84,000 tons, whilst the production for 
1932 was estimated to reach between 800 tons and 
1,000 tons of pure nitrogen per day. Since 6-07 tons 
of Chilean nitrate yield only 1 ton of pure nitrogen, 
that rate of production could be equal to between 
1,800,000 tons and 2,100,000 tons of sodium nitrate 
op annum. The amount of nitrogen consumed by the 

S.A. in 1929 is givenas 431,200 short tons, from which 
it will be seen that national independence in this 
important commodity is well within reach. 








Lonpon-Parts Ark PassENGER Trarric.—During 
May, 1932, more than 3,000 passengers flew in British 
aircraft between London and Paris, this total exceeding 
very considerably the highest ever attained before. In 
June, the total reached 4,311, in July 4,576, and in August 





4,700. All previous records were broken. 
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SELF-SUPPORTING ARC-WELDED 


STEEL ROOF. 

















Fig. 2. 





SELF -SUPPORTING ARC - WELDED | 
STEEL ROOF FOR GRAIN ELEVATORS. | 


Tue usefulness of four large grain elevators, which 
have recently been erected by the New York Port | 
Authority at Albany, N.Y., has been greatly increased 
by covering the whole with self-supporting arc-welded 
steel roofs instead of leaving the interstitial spaces | 
open, as in the usual practice. A self-supporting design | 
was used to obviate the employment of columns, stan- 
chions or purlins, and thus to eliminate obstructions 
and to give the maximum storage space. 

A view of one of these roofs, which is 288 ft. long 
and has a total span of 140 ft., is shown in course of 
construction by the J. K. Welding Company, New 
York City, in Fig. 1. As will be seen, it is supported 
only at the top and bottom, and its seventy-six sec- | 
tions, which are made up of No. 12 gauge mild steel | 
sheets, 140 ft. long and 50 in. wide, thus form a caten- | 
ary curve. It will be gathered from Fig. 3, that the lower 
part of the roof begins on a ramp on the top of the wall | 
about 22 ft. above ground level, extending upwards at 
an angle of between 30 and 40 deg. At the upper end | 
is a similar slope, which has also been constructed to 
conform with the lie of the roof. The steel sheet 
was delivered in lengths of 50 ft., 31 ft. 3 in., and 10 ft., | 
and five lengths were fitted end to end in a jig on the | 
site to form a section. Three of the seams thus formed 
were then butt-welded, the fourth being lap-welded, 
and tacked on the underside. This arrangement was | 
necessary to compensate for any contraction or expan- | 
sion that might occur during the welding of the butt | 
seams. It also ensured that all the sections were of 
exactly the same size when finished. Two rows of 
j-in. bolt holes were drilled at the ends of each sec- 
tion, the two outer rows being used for erection 
purposes and the inner rows for the insertion of the 
anchors by which the sheets are secured to the upper 
and lower supports. The actual erection, which is 
shown in progress in Figs. 2 and 3, was effected by 


2 to 400 tons. On completion, each roof was given two 
bolting a yoke of }-in. steel to the upper end of the | coats of red lead and finished off with aluminium paint, 
section and attaching a steel cable, which ran through | while eight cowl ventilators were also placed in position. 
a sheave on the upper roof platform and thence down.- | The welding was carried out by the shielded arc 
wards to a hoist on ground level. As each section was | process, using Fleetweld electrodes and equipment 
raised by this hoist it was guided into position by the | manufactured ‘by the Lincoln Electric Company, 
inclined frame visible in Fig. 2, and then over two | Cleveland, Ohio. The electrodes: themselves were 
cables, which were stretched between the bottom and | dy -in. in diameter and were supplied with a current 
top of the roof with a space of about 3 ft. between them, | of 150 amperes at 32 volts. Eight welders who, in 
lhe operation was facilitated by a bar which was bolted | accordance with the State laws, had previously passed 
to the section and carried two U-.olts, one of which | 4 test as to their ability, were employed, and achieved an 
passed over each cable. average speed of 40 to 50 ft. per hour. 
To begin with, alternate sections were raised a We have to thank Messrs. Buck and Hickman, 
place and anchored, thus leaving a series of openings | Limited, 2 to 6, Whitechapel-road, London, E, who 
46 in. wide. The intermediate sections were then | Te the agents for the Lincoln arc-welding machines 
erected, so that they overlapped the previous section | and electrodes in this country, for supplying us with 
by 2 in. on each side. Next, all the sections were | the information on which our account of this interesting 
tack welded in position, and finally continuous welds | ¢ngineering structure 1s based. 
were laid along each seam, the “ step-back "’ method 
being used to dissipate heat and to prevent distortion. | 
At every tenth seam expansion joints were welded 
over the longitudinal seams, so as to allow the roof to 





Ovurrvt or Marine Macuinery, 1932.—During the 
| year 1932, Messrs. Vickers-Armstrongs, Limited, Barrow- 
expand freely. These joints were of No. 14 gauge steel in-Furness, constructed the propelling machinery for 

. op |@ number of vessels, including two destroyers, three 
and run one half the length of the seam. They are atiemesinen end. the, auuiene Oslan. 
staggered on the upper and lower sides of the roof. | the submarine engines is not available, but the aggregate 
The total length of lineal weld on the four roofs was/for the other war vessels is 144,000 s.h.p.—Messrs. 
60,000 ft., the weight of steel incorporated amounting | David Rowan and Company, Limited, 231, Elliot- 





The horse-power of | 


Fie. 3. 


|street, Glasgow, C.3, engined 10 vessels during 
| 1932. The total i.h.p. involved is 26,300, and the 
jlargest unit was the 6,000-i.h.p. quadruple-expansion 
engine for the single-screw steamer Jamaica Progress.— 
|The 6,400-i.h.p. single-screw reciprocating machinery 
land exhaust turbo-electric combination drive of the 
5,740-ton passenger and fruit-carrying steamer Erin 
|} were constructed by Messrs. Workman Clark (1928), 
| Limited, and Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester.—Five 
| vessels were engined by Messrs. Cammell Laird and 
Company, Limited, Birkenhead. The total horse-power 
|involved was 78,400, the two largest sets being the 
quadruple-screw geared turbines of H.M.S. Achilles and 
| the twin-screw triple-expansion engines of the steamer, 
| Hilbre Island.—Messrs. Pobnite and Company, Limited, 
| Renfrew, built the engines for the three vessels launched 
|by them during 1932. These vessels comprised a 
| rock-cutter, a tug, and a bucket suction dredger. The 
| total i.h.p. of the engines was 3,750.—The 1,950-i.h.p. 
yee ape ye propelling machinery of the steamer 
| Gothland, and eight boilers, representing a total horse- 
| power of 6,640, were constructed by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow.— 
Messrs. Wallsend Slipway and Engineering Company, 
| Limited, supplied the twin-screw geared-turbine machin- 
ery for H.M.S. Guardian, and also one exhaust-steam 
turbine installation, the total i.h.p. involved being 
8,350. In addition, they supplied 94 oil-burning installa- 
tions for marine and land work representing 110,096 
i.h.p. 
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NOTES ON NEW BOOKS. 


Dvrina, and subsequent to, the war period, outstand- 
ing developments took place in the processes applied 
in the manufacture of explosives, major advances 
being recorded in the production of the raw materials, 
particularly in the improved technique of acids manu- 
facture, continuous and more rapid methods of nitra- 
tion, methods of solvent recovery, and in the modifica- 
tions adopted in the treatment of cotton cellulose 
together with its chemical purification. Details of 
some of these advancements have appeared in various 
official publications, particularly in those of the 
Department of Explosives Supply. Studies of the 
planning, and operating of large explosive factories 
during war conditions have been made accessible 
due to the broad-minded action of the Department of 
Scientific and Industrial Research. In Explosives, Their 
History, Manufacture, Properties and Tests. Vol. III 
(Second Edition. London: J. and <A. Churchill. 
Price 42s. net.), Mr. Arthur Marshall modernises the 
whole of the matter contained in his Vols. I and II, 
which were published in 1917. The directions in 
which technical advances have taken place in the 
production of some of the primary materials of explo- 
sives manufacture, are not dealt with, as the author 
considers that ‘‘ they have been so great that special 
books about them have been written by other authors.” 
By far the best chapter in this volume is devoted to the 
‘“* Properties of Explosives.” It discusses the physical 
characteristics of explosives, including sensitiveness, 
transmission of detonation, temperature of ignition, 
pressure and heat of explosion and gives an excellent 
resumé of the methods adopted for the measurement 
of velocity of detonation by condenser, sound wave 
and photographic methods. A summary is given of 
Jouguet’s theory of wave detonation in gases and solids. 
In dealing with military smokeless propellant powders 
and sporting smokeless powders, the author is severely 
handicapped, as the published information on the 
subject is meagre and of a limited character ; however, 
the available literature indicates that the principal 
developments of recent years have taken place in the 
direction of the application of specially prepared 
nitro-celluloses and solvents. Some experimental 
researches have been made on the possible application, 
of particular types of stabilising agents. In the 
manufacture of blasting explosives, considerable 
investigational work has been carried out in this 
country and abroad in connection with marked changes 
which take place during storage and which affect 
the velocity of detonation in particular types of gela- 
tinous explosives. The author's long connection 
with the Indian Ordinance Department renders him 
well qualified to write on this subject. 





Experimental Engineering Science, by Mr. Nelson 
Harwood (London, Sir Isaac Pitman and Sons, Limited. 
Price 7s. 6d. net) is a text-book of laboratory experi- 
ments written to cover a course of Mechanical Engineer- 
ing for the National Certificates. The standard is 
that of the last years of the senior course and the 
advanced course, but a few simpler experiments are 
included, and its 300 pages contain descriptions of a 
large number of experiments in heat engines, materials 
and structures, machines, and hydraulics. In accord- 
ance with the general method of treatment the theory 
underlying the experiment is seldom given, but the 
apparatus is fully described and illustrated, and in 
addition a typical set of readings and graph is included, 
so that any element of surprise or novelty is removed, 
and but little remains for the student to do himself 
except to produce a more or less faithful copy from 
the apparatus he has at hand. There is a considerable 
difference of opinion about the value, in the hands 
of a student, of a text-book describing laboratory 
experiments, but there will be general agreement with 
the statement that in technical teaching there is to-day 
too much spoon-feeding. It is usually found that 
the more written instructions a student receives 
regarding the experiment he performs, the less he 
contributes himself, and consequently the less he 
benefits. Had the author stated that the book was 
written for teachers of engineering little criticism could 
be made, and this carefully written volume may be 
strongly recommended to that group, particularly to 
those who are responsible for the equipment of technical 
school laboratories. 





In his book on Testing Radio Sets (London: Chap- 
man and Hall. Price 10s. 6d. net), Mr. J. H. Reyner 
provides some useful information for those who, having 
made a radio set find it will not work, either at all or 
only inefficiently, and for those who having purchased a 
radio set discover it has ceased to operate at its 
optimum strength. In addition, he gives a number of 
details under the heading of Laboratory Tests, which 
are primarily intended for the instruction of designers 
and works testers. General testing methods, low and 





high frequency tests and tuning tests are all covered, 
while some attention is paid to such curious faults as 
those which occur owing to partial earthing. We do 
not think, however, that loose or bad contacts should be 
placed under the heading of “ curious,” as our experi- 
ence with weak current apparatus, such as radio sets, 
is that this is the most prevalent cause of all troubles. 
It should therefore be looked for in the first place and 
corrected with the appropriate tool. In fact, Mr. 
Reyner himself implies as much, when he insists at the 
very outset that successful fault location is a question 
of system, and that as regards poor operation much 
trouble can be avoided by making periodical routine 
examinations. Some useful hints as to the apparatus 
required for making the tests is given, though whether 
the purchase of all this would be considered necessary 
or even possible by the broadcaster mainly interested 
in the reception of programmes is problematical. The 
book is clearly written and well printed and illustrated 
and should be eminently suited for the purpose for 
which it is intended. 


Die Griindung von Masten fir Freileitungen und 
fir Bahnfahrleitungen und Bahnspeiseleitungen, by 
Max Siberkriib (Berlin: Julius Springer. Price 
7 marks), a little booklet of 78 pages, presents a good 
summary of the leading German authorities viewpoint 
with regard to the above question. The methods of 
approach to the problem used by Mohr, Frdlich, 
Kleinlogel, and Sulzberger are dealt with and a new 
formula is developed. The first part deals with the 
general conception of a foundation, different types of 
masts, wood, concrete, tubular, &c., and the resistance 
capacity of the earth, together with the allowable 
earth pressure. Part three concerns the demand 
for a new formula from the following considerations : 
pressure distribution on the ground, side surfaces of 
the foundations, foundation soil, and pressure distri- 
bution in the case of various dimensions of foundations. 
The formula is developed, compared, and consideration 
is given to the influence of depth of foundation, height 
of soil, moment of resistance of soil, total moment of 
side pressure and soil resistance. The influence of 
cross section of foundation and the slope of the sides 
in cases of excavation is also treated. The fourth part 
contains tables and diagrams for use with the formula 
for fixing fundamental sizes, cases of wet and poor 
ground being treated. Foundations assisted by sleepers, 
the mixing of concrete, and deterioration of stakes 
also receives attention. The work is well illustrated 
and should prove a valuable adjunct to the practicing 
engineer dealing with the construction of overhead 
lines. 


Text books in mechanics fall naturally into two 
classes, those written for students who hope to use 
the information they contain in their business, and 
those for students who are interested in the subject 
from a mathematical point of view. In the former 
we usually find an exposition of the principles of the 
subject followed by their practical applications, in 
the latter the principles expounded are, or appear to 
be, used as pegs on which to hang a series of mathe- 
matical exercises. Elementary Mechanics, by A. 
Buckley, M.A., and C. F. G. Macdermott, M.A. (G. 
Bell and Sons. Price 4s. net), before us, does not 
seem quite to fit into either of these classes. The 
text of each of the sixteen chapters consists of about 
three pages of matter in which the principles are stated 
without—as a rule—any attempt at mathematical 
demonstration; the application of the principles 
is then illustrated by one or more simple examples. 
The reader is then left to the solution of a large number 
of examples, t.e., Momentum, Chapter XIV, is dealt 
with in two pages, followed by 61 examples to be worked 
by the student. In the hands of a capable teacher 
who will supply all the mathematical demonstrations 
necessary for the elucidation of the subject, the book 
may be of service, but as a text-book for home reading 
it is not very helpful. Where, however, the subject 
is taught tutorially, the fine collection of graded 
examples should be of great assistance, and it is in 
tutorial classes this book will render its greatest 
service. 


The Ohm’s Law and Temperature-Resistance Charts 
which have been prepared by Mr. H. O. Cooper (London : 
Humphrey Milford), are intended for determining the 
voltage drop and associated functions of a conductor 
at 60 deg. F. and for ascertaining the increase or 
decrease of a resistance of one unit with a change in 
temperature. In the first chart the length of the 
cable in feet or the current in amperes multiplied 
by feet is represented by horizontal lines, while vertical 
lines refer to cable sizes, which are divided into 
three groups depending on the factor by which they 
must be multiplied. Lines slanting upwards to the 
right represent volts or ohms, depending on whether 





amperes multiplied by feet or feet are being used and 
line slanting upwards to the left gives the weight 
of the cable per 1,000 ft. The required resistance 
of a length of cable is obtained by following the line 
representing its section up until it crosses the line 
representing its length in feet and then reading the value 
of the inclined ohms line which passes through or near 
the junction. By appropriate modifications of this 
procedure the number of feet of a given cable, which 
will have a certain resistance, the weight of a cable with 
a certain resistance and the voltage drop along a given 
length of cable, when carrying a certain current, can be 
determined. In the second chart the horizontal lines 
represent degrees Centigrade, every fifth degree being 
marked with the equivalent Fahrenheit temperature, 
while vertical lines show the increase or decrease of a 
resistance of one unit with the rise or fall of temperature. 
These values can be read off at the foot of the chart 
either as a difference or a percentage. Inclined lines 
show the change of resistance for a definite initial 
temperature between 0 deg. C. and 80 deg. C. The 
charts are clearly printed, though it would have been 
an advantage if the first could have been made a little 
larger. 


Applied Building Mechanics, by Mr. A. B. Turner 
(Messrs. John Wright and Son, Bristol, 7s. 6d. net), 
is evidently intended for students already well-informed 
up to a point which makes the methods of the author 
intelligible. It is, in fact, supplementary to an earlier 
work by the same writer. It deals with the usual 
problems occurring in building construction, and with 
some that are less usual, as for instance domes, and 
with the common materials, timber, masonry, steel, 
and reinforced concrete. Numerous cases are eXx- 
amined in detail, the calculation work being of the 
simplest. A feature of the treatment of examples is 
the consideration of matters of detail needing attention, 
which might otherwise be missed, or thought unim- 
portant. Many cases of this kind occurring throughout 
the book will make it evident to the student that close 
consideration should be applied to all cases in design, 
until by experience, he learns what may be disregarded, 
or what needs further examination. The explanatory 
matter is occasionally incomplete, and might well be 
expanded in some cases, the book being, in fact, of 
unequal values in this respect. Arched structures, 
which are dealt with in some detail, by methods the 
limitations of which are not very clearly indicated, 
occupy many pages. The great variety of structures 
treated, with the author’s comments on their peculi- 
arities, will make this book of much use to those who 
are not discouraged by occasional obscurities. Un- 
fortunately, the scale of some of the diagrams is so 
extremely small as to render necessary the use of a 
lens. At the end sundry useful tables are given. 





The arguments put forward by Mr. M. Gercke in 
Dieselmotoren in der Elektrizitdétswirtschaft, insbesondere 
fiir Spitzendeckung (Berlin: Julius Springer. Price 
6 marks) will already be familiar to our readers, since, 
as he acknowledges, they have formed the basis of 
lectures he has delivered and articles he has written 
from time to time. They are that it should be the 
object of every electricity supply engineer to generate 
his peak output at as low a cost as possible and that 
this can most satisfactorily be effected by using the 
Diesel engine as a concomitant and a stand-by to the 
steam plant. To support this contention he first deals 
with the economics of generation when various types 
of prime mover are used and then goes on to describe 
the genesis and development of the Diesel engine as 
well as its employment for the purposes we have 
mentioned, special attention being paid to its adapt- 
ability to various classes of fuel oil, to its installation 
and running costs and to its thermal efficiency. In 
the latter connection he gives the results obtained for 
fuel consumption and thermal efficiency in some of 
the leading German and English stations from which 
we are glad to see that we have nothing to learn from 
our Continental rivals in this respect. He illustrates his 
thesis by referring to specific installations of Diesel 
engines used for this purpose and concludes that it 
would often be a paying proposition to use local 
stations to take the peak loads and thus reduce the 
sums expended on overhead lines and cables. The 
advantages of Diesel engine-driven auxiliaries in 
steam power station are also emphasised. Mr. Gercke’s 
views have, of course, many supporters, though it is 
probable that these are more numerous on the Con- 
tinent than in this country. The obstacles to their 
adoption are that there is plenty of steam peak load 
plant available owing to the changing conditions and 
that our engineers are not likely to view with enthu- 
siasm units which can only be employed for that 
purpose. Apart from its “ political” tendencies, 


however, the book is worthy of study, owing to the 
very detailed statistics of operating and other costs, 
which form its most useful features. 








IN GREAT BRITAIN. 


Tue Presidential Address on the “ Future of Water 
Power in Great Britain,” which had been prepared by 
Sir Alexander Gibb for delivery before the Junior 
Institution of Engineers on Friday, December 9, had, 
owing to his slow recovery from a recent accident, to 
be read in his absence by Mr. Hugh Beaver. 

In the final report of the Water Power Resources 
Committee, which was issued in 1921, too much stress, 
said Sir Alexander, had, perhaps, been laid on the 
electro-chemical market and too little on the domestic 
and industrial loads, whose demands were more varying, 
but for which a higher price could be obtained. 
Moreover, it was at that time believéd that there was a 
serious risk of exhausting our coal supplies, and that 
any means of conserving them was economically 
sound. The Committee's estimates were also found to 
have been too conservative, and the potential total 
capacity of 250,000 kw. continuous power, stated as 
then remaining to be developed, could probably have 
been doubled. In 1921, about 50,000 kw. had actually 
been developed, or was in process of development. 
Since then, over 200,000 kw. of plant had been installed, 
or was under construction, while further definite 
projects for another 50,000 kw. had been worked out. 
Even so, the possibilities were not by a long measure 
exhausted. 

The seven areas of the country in which the average 
rainfall exceeded 50 in. per annum were North-West 
Scotland, Central Scotland, South-West Scotland, the 
English Lake District, North Wales, South Wales, 
and South-West England. Of these, the first provided 
some valuable power sites, and two schemes for the 
development of 52,000 kw. and 60,000 kw., respectively, 
had been before Parliament, but had been rejected on 
other than engineering grounds. In Central Scotland, 
four schemes—Foyers, Kinlochleven, Lochaber, and 
the Grampian—were at work, their combined installed 
and ultimate capacity being 110,000 kw. and 200,000 
kw., respectively. In South Scotland, the Galloway 
scheme with an ultimate capacity of 102,000 kw. in 
five stations, was under construction, and in North 
Wales there were three installations with a total 
capacity of 38,700 kw. In South Wales there were no 
developments, while in the Lake District and in South- 
West England the potential power resources did not 
exceed 10,000 kw. and 5,000 kw., respectively. The 
Kinlochleven, Foyers and Lochaber schemes were pri- 
marily intended for the production of aluminium, 
and the stations in North Wales were partly utilised 
for the same purpose, though the bulk of their output 
was destined for general distribution. The Grampian 
scheme was also primarily erected to cater for the 
local market, the grid taking the surplus, while the 
Falls of Clyde development, which was in a “ dry ” 
area and had no storage reservoirs, had a widely 
varying output and was only sound commercially 
because it formed part of an undertaking whose steam 
plant was greatly in excess of its hydraulic plant. In 
contradistinction to most water-power schemes, the 
Galloway project would deal solely with peak loads, 
sufficient storage being provided to allow the daily 
output to be controlled in accordance with the require- 
ments of the winter peak demand. It would operate 
for six hours in the 24, and mainly during the winter 
months. Its load factor would only be 20 per cent., 
but it would produce power for peak purposes at a 
lower cost than steam plant. Its existence had also 
justified carrying the grid from Carlisle to Glasgow 
through a sparsely-populated area. 

The fact that our potential sites for water power 
development were for the most part in isolated districts, 
increased the cost of the power delivered, and the 
position was aceroated by the existence of vested 
interests, which meant the payment of considerable 
compensation. Heavy preliminary expenses were 
another handicap to enterprise, as was the price that 
had to be paid for precautions which were designed 
not only to secure safety, but to allay anxiety. It would 
therefore be agreed that a re-orientation of outlook was 
necessary, especially when it was remembered that a 
water-power station was a permanent national asset, 
whose cost of produciion decreased, while a steam 
station was a wasting asset. 

This re-orientation postulated a change in the narrow 
local view against the ‘export of power.” It had, 
for instance been demanded that power generated in 
the Highlands should in no circumstances be put into 
the grid for distribution to the Scottish industrial 
areas or, even worse, to manufacturers south of the 
Tweed. This attitude was based on the assumption 
that industries could be established in the north of 
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are for English metal, whilst those for spelter are for virgin metal. 
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Each vertical line in the diagram represents a market day, and the horizontal 


lines represent Il. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 





though the incorporation in the grid of the various , 


water power developments would assist local industry 
to some extent. It was, therefore, essential that t 
“export of power” should not be regarded as ini- 
mical to local interests; otherwise it was certain that | 
good sites would remain for ever undeveloped. A 
change of view on the part of the coal interests was also 
necessary. 


power in this country was wholly uneconomic and un- | Paisley. 


justifiable, since it diminished the use of coal and caused | 
a loss far outweighing any immediate advantage, dis- | 
regarded the fact that our total potential water power 
only represented about 15 hours of coal output per | 
year. Local rates were a most inequitable handicap 
on hydro-electric development, which required remedy- 
ing. At present the rating of power stations was 
based on a rental value, which was calculated primarily | 
on the capital cost. Against this a steam power station | 
could set off the annual cost of fuel. With a water | 
power station there was no such offset, and the result | 
was a difference of about | to 3 in favour of the former. | 
If a concession reducing the rating to that of an equiva- 
lent steam power station had not been made in the case 
of the Galloway scheme it would not have been econo- | 
mically justified. Some less costly and hazardous | 
method of obtaining the necessary Parliamentary | 
powers should also be devised, while to develop the | 
water power of this country to its full capacity the | 
Central Electricity Board should not only co-operate | 
after Parliamentary sanction had been obtained, but 


Tae Late Mr. Jonn Campseti.—The death of Mr. 
John Campbell at Hounslow, Middlesex, on December 21, 


he | brought to a close the life of an engineer who spent 
much .of his active life in Java, where he was a member 


of the firm of Messrs. R. W. Deacon and Company, 
Soerabaya. He served an apprenticeship of five years 
with three Scottish firms, first with Mr. James Rodger, 
Paisley, then with Messrs. Forrest and Barr, Glasgow, 


To argue that the development of water | and finally with Messrs. Hannah, Donald and Wilson, 


In 1870, he was appointed third engineer on 
a steamer of the Netherlands India Steam Navigation 
Company. Promovion to second and to chief engineer 
came rapidly, and, in 1872, he was appointed manager 
of the Company’s engineering works at Soerabaya, Java. 
Subsequently, he relinquished this position to join the 
firm of Messrs. R. W. Deacon and Company at Soera- 
baya, with whom he remained until 1916, when he 
returned to Europe. Mr. Campbell became a member 
of the Institution of Mechanical Engineers as long ago 
as 1882. 


SHIPBUILDING IN 1932.—Messrs. Vickers-Armstrongs. 
Limited, Barrow-in-Furness, launched the 22,500-ton 
turbo-electric liner Queen of Bermuda, two submarines, 
and two destroyers, making a total of 26,984 gross tons 
for the year 1932. The submarines were the Thames and 
Porpoise, and the destroyers, the Defender and Diamond. 
—Two tugs and two steam trawlers, making together 
1,031 gross tons, were launched during 1932 by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard, 
Selby.—Messrs. Workman Clark (1928), Limited, Bel- 
fast, launched the 5,740-ton single-screw passenger and 
fruit-carrying steamer Erin.—In addition to “repairs 
and overhauls, Messrs. Cammell Laird and Company, 
Limited, Birkenhead, launched five vessels, the total 














Scotland, and a prosperity brought back which, in fact, 
had never existed. With one or two exceptions the 
idea was wholly visionary, as such factors as climate, 
transport, labour and markets had also to be taken into 
account. The consumption of all the power resources | 
of the Highlands in the Highlands was not practicable, 


should play a principal part in the preliminary stages. | gross tonnage of which was 12,337. The two largest 
If our water power resources were to be developed to! were H.M.S. Achilles (7,000 tons) and the S.S. Hilbre 
their economic capacity, the whole north of Scotland | Island (3,115 tons).—Three vessels, a rock-cutter, a tug, 
would have to be brought into the grid. The present and a bucket suction-dredger, making together 1,598 
was a peculiarly suitable time for developing water | 8T°SS tons were constructed by Messrs. Lobnitz and 


se “tr ae hi pe Company, Limited, Renfrew.—Messrs. Swan, Hunter, 
power. Prices were approaching pre-war level and | and Wigham Richardson, Limited, Wallsend-on-Tyne, 
launched five steamers, the total gross tonnage of which 
was 13,304. The dry-docks repairing department was 
also fairly well occupied. 


| money was cheap, an important factor since the cost of 


capital governed the cost of power in hydro-electric 
schemes to the extent of about 80 per cent. 
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Fie. 3. BAsEPLATE INSULATORS. 























Fig. 4. 


12,000 - VOLT DIRECT CURRENT 
MOTOR-GENERATOR FOR RUGBY 
RADIO STATION. 


Tue anodes of the power valves of the radio trans- 
mitters at the Rugby station of the British Post Office, 
which operate on wave lengths of 18,000 m., 5,000 m. 
and 4,500 m., are supplied with direct-current at a 
pressure of 12,000 volts. This current is produced by 
motor-generators, as it was considered that such equip- 
ment offerred the greatest advantages on the scores 
of reliability, flexibility and minimum voltage ripple. 
When the station was opened in 1925 three sets were 
installed, each of which had an output of 84 amperes 
at 6,000 volts, the control arrangements being such 
that the three sets, or any two of them, could be con- 
nected in series. Space was left for the erection of a 
fourth set, so that if operation at 18,000 volts proved 
feasible there would be a stand-by. Since that date, 
however, the high-tension direct-current ’bus bars have 
been modified, and separate supplies are now given 
to the three transmitters. It has also been found 
that the requirements of the telegraph transmitter, 
which works on a wave length of 18,000 m., can be 
met by employing a pressure of 7,000 ‘volts, while 
operation on voltages exceeding 12,000 is not desirable. 
It has further been possible, by increasing the field 
strength of the generators to the limits imposed by 
saturation and spool heating, to obtain the latter 
pressure from one machine and thus to reduce the 
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power bill. 


TorQvE Rop FOR OPERATING SWITCHES. 


Moreover it was realised that by designing | on the secondary side. When the set has run up and 


the fourth set to deliver from 71-4 amperes at 7,000} pulled into step the transformer connections are 
volts to 41-7 amperes at 12,000 volts supplies could be | changed to delta by throwing over the switch, so 


| given to two transmitters at 12,000 volts and to one|that the full voltage 


at 7,000 volts, while with one set shut down one circuit 
could be supplied at 12,000 volts and two at 7,000 volts, 
or three could be fed at 7,000 volts, depending on which 
machine was out of action. 

The fourth set, which, like its predecessors, was 
built by the British Thomson-Houston Company, 
Limited, Rugby, was therefore designed to fulfil these 
conditions and has given satisfactory results in com- 
mercial service during the last ten months. A view of 
the four sets with the new unit in the foreground appears 
in Fig. 1, and this illustration also shows the control 
gear with the starting cubicles below. The trans- 
formers are placed directly beneath these cubicles 
in separately locked chambers, which are only accessible 
from outside the building. All this equipment was 
supplied by the British Thomson-Houston Company. 

The new unit, like the original sets, consists of 
five machines: A 640 kv.-a. self-starting three-phase 
synchronous motor in the centre, which is supplied 
direct from the transformer secondary at a pressure 
of 2,200 volts and a leading power factor of 0-9. The 
primary of this transformer is connected to the 12,000 
volt system of the Leicestershire and Warwickshire 
Electric Power Company through starting equipment, 
comprising an oil switch, which connects the wind- 
ings in star, so that a reduced voltage is generated 


is applied to the motor. The 
| stator of the latter is star-wound and its neutral point 
| is connected to the frame. Since, as will appear later, 
| the potential which may exist between the base plate 
| of the machine and earth is 15,000 volts, the transformer 
| windings and the connections have been designed 
|to withstand this pressure in addition to the normal 
| alternating-current voltage. The two main direct- 
jcurrent generators, which form part of the unit, 
|are mounted on each side of the motor and are 
| arranged in series. The mid-point between the two 
| machines is connected to the base plate through an 
‘earth leakage relay. This relay, which thus floats at 
| a potential between those of the positive and negative 
terminals of the set operates in case of a breakdown 
| between the base plate and earth or between the 
| armature circuit and the base plate. As the negative is 
earthed, the potentials between the base plates and 
earth with three machines running in series are 3,000 
| volts, 9,000 volts and 15,000 volts respectively. 


| The commutating poles and compensating pole 


face windings with which the new machine is equipped 
| are connected in circuit next to the earth leakage relay. 
The highest voltage normally existing between the 
armature windings and the base plate is therefore 
that generated by one armature, or 6,000 volts in the 
case of the new set and 3,000 volts in the others. 


To 
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obtain the maximum distance between the brush 
brackets and the minimum voltage per inch of com- 
mutator a two-pole design was adopted. As the 
average voltage between the segments may increase 
considerably on overloads, owing to the distortion of 
the main field by the armature reaction making the 
flux density greater under the trailing pole tips, dis- 
tributed compensating pole face windings, connected in 
series with the armature and arranged to oppose the 
reaction ampere turns, have been used. This has 
necessitated the employment of a large number of 
conductors, since the current is fairly small and the 
pole face ampere turns must be comparable to those of 
the armature. 

Fig. 2 shows one of the magnet frames before the 
‘bus rings and screens had been assembled. It will 
be noticed that each main pole is in two parts, an 
arrangement which was adopted to avoid the awkward 
joint which would have had to have been made, if the 
frame had been split across the commutating pole 
axis. The ripple, which is caused by the slots in the 
armature and pole faces, has been reduced to less than 

+ 1 per cent. of the normal voltage by correct spacing 

while to enable the field of the commutating poles to 
follow the rapid variations in load, which occur during 
the transmission of signals, the flux is carried from 
pole to pole by a laminated structure inside the main 
frame. To give an idea of this variation, which is 
compensated to some extent by condensers connected 
across the high-tension direct-current supply, it may 
be mentioned that high-speed Morse signalling is 
equivalent to a 40 cycle wave and the corresponding 
load is equivalent to a 60 per cent. steady load 
superimposed on a 40 cycle alternating-current load 
with a maximum value of 40 per cent. of the full load 
current. In other words, the load current will vary 
from 20 per cent. to full load at a rate corresponding 
to the fluctuations of a 40 cvcle alternating-current 
wave. Moreover, if a valve fails a heavy short-circuit 
will occur. For this reason the diameter of the 
commutator has been made the same as that of the 
armature core, and it is cooled by an air blast from a 
self-contained fan. In the older machines, these 
fans were placed between the commutator and the core, 
but on the latest set, it is fixed at the back of the 
armature and is covered by a shroud, which directs the 
air axiaily, an arrangement which keeps metal parts 
away from the commutator and reduces the windage 
noise. 

The armature and commutator, a view of which 
appears in Fig. 4, are insulated throughout with 
moulded mica, ample leakage surfaces being provided 
both inside the commutator and at the ends of the 
armature winding. The pole face and commutating 
pole windings are also specially insulated to withstand 
the high surge voltages which are generated when 
short-cireuits occur. All the insulation was tested at 
a pressure of 13,000 volts for one minute to the base 
plate. The brush brackets are protected by arc-proof 
barriers and the frame, ‘bus rings, pedestal and base 
plate are also screened. The externa] face of the outer 
clamp ring of the commutator is protected with mica, 
while a dise of insulating materials extends from this 
point to within the screen on the pedestal. In addition, 
the outer clamp ring of the new machine is protected 
by a cylinder of insulating material, which overlaps 
the disc. 

Outside each generator is an overhung exciter, one 
of which generates current at a pressure of 110 volts 
for supplying the fields of the main generators and 
the trip coils, while the other generates current at a 
pressure of 65 volts for supplying the field of the 
synchronous motor. The latter machine is separately 
excited, so that a rheostat is not required in the motor 
field. The base-plates are mounted on cylindrical 
porcelain insulators, an illustration of which is given 
in Fig. 3., 32 being used on the original machines, and 
36 on the new set. These are distributed in accordance 
with the load at different parts of the base plate and 


were grouted into recesses in the foundation after the | 


base plate had been levelled. They were subsequently 
dried out by forcing warm air through them and 
withstood a pressure of 40,000 volts for one minute. 
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new set two high speed circuit-breakers in series are 
used owing to the higher voltage, each of which has its 
own limiting resistance. If one breaker opens appreci- 


fore, be limited to a value with which it can safely 
deal. 

As it is not permissible for an attendant to be inside 
the screen while a machine is running, the bearings 
are fitted with thermostats, which cause a bell to ring 
and a lamp to light if their temperature exceeds a 
certain value. The set affected is also automatically 
shut down. This is effected through the control rod, 
which’ operates the generator field contacts and is 
biassed to the “ off” position by springs behind the 
auxiliary switchboard at one end and on the control 
frame outside the screen at the other. This rod is 
held in the “on” position by a catch at each end, 
which can be released by a shunt trip coil. If either 
catch is released, the control rod flies to the “ off” 
position and trips both the generator field contactor on 
the auxiliary switch board and the oil switch. Any 
other set, which is connected in series with it, will 
also be shut down. Each machine is further provided 
with a horn gap arrester, which is connected in series 
with a limiting resistance between the armature and the 
base plate. This gap is set to discharge at about 50 per 
cent. over normal voltage, and is used as a protection 
against surges coming in from the aerial. Protection 
is also provided against sustained overloads. 

In spite of the large dimensions of the machines for 
their output, they gave an overall efficiency of more 
than 87 per cent. on test, while they successfully with- 
stood a short-circuit repeated 20 times, when fully 
excited, without flash-over or damage. 


ANNUALS AND REFERENCE BOOKS. 


Jane’s Fighting Ships, 1932.—Messrs. Sampson Low, 
Marston and Company, Limited, 100, Southwark- 
street, London, S.E.1, have recently published the 
36th annual edition of the well-known and widely- 
consulted year-book, Jane's Fighting Ships. The 
work was founded in 1897 by the late Mr. F. T. Jane, 
and for some years past has been edited by Mr. Oscar 
Parkes, O.B.E. As was the case with former issues, 
the 1932 edition contains reproduction of photographs, 
and, in the case of important vessels, also neat drawings 
of all sea-going warships of the world’s navies. The 
first 99 pages are devoted to ships of the British Navy, 
including those of Australia, Canada, New Zealand, 
and the Royal Indian Marine. Afterwards follow the 
Navies of the rest of the world in alphabetical order ; 
the first country dealt with is the Argentine, and the last 
Yugoslavia. In all cases, the flags, ensigns, and pen- 
nants of the country are given, followed by officers’ 
insignia of rank and, where these are obtainable, 
tabulated data of the ordnance employed. Some 
general notes concerning such matters as colour of 
ships, Navy Estimates, personnel, and Ministerial and 
Government Officials, are included. Then follow 
illustrated descriptions of the ships; capital ships, 
cruisers, and aircraft carriers are of course, dealt 
with first and in great detail, while destroyers, sub- 
marines, sloops, minesweepers, gunboats and survey, 
repair, and other miscellaneous are treated 
more succinctly, yet very adequately. The “ recog- 
nition silhouettes’ of British and foreign sea-going 
warships and auxiliaries have always been an attractive 
feature of the year-book, and, as new ships are put to 
sea, their silhouettes are added in the appropriate 
section. A great deal of trouble has obviously been 
expended in obtaining illustrations of, and collating 
information regarding, recently-built units, and 
photographs are reproduced and particulars given of 
H.M. cruisers Leander and Arethusa, the German 
cruiser Bremse, the United States heavy cruiser 
Astoria, the Japanese cruiser Atago and many other 
The year-book for 1932 is fully up to the 
high standard set by previous editions; its complete- 
ness, and the attractive and logical manner in which the 
material is arranged will give it a world-wide appeal. 
| The price of the work is 42s. net. 


vessels 





new vessels, 


As will be gathered from Fig. 1, each set is enclosed | 


in a sereen, which is about 5 ft. .igh, and is continued | 


through the foundations, where it is connected to the 
main station earth. The gates of the enclosures thus 
formed can only be opened when both the alternating 
direct-current sides of the machines have been 
disconnected and the base plate has been earthed. 
lhe control and protective gear for each set is mounted 
on an auxiliary base plate, which is placed alongside 
the main base plate on porcelain insulators. This gear 
includes field contactors, exciter switches and rheostats, 
all of which are operated from outside the screen by 
the insulated torque rods shown in Fig. 5. In addi- 
tion, a high-speed circuit breaker is connected between 


and 


each armature and the compensating pole windings on | 


the corresponding frame of the original sets, while a 
current limiting resistance in the form of grids is con- 
nected across the circuit breaker contacts. On the 


Garcke Manual of Electrical Undertakings.—The 
thirty-fifth edition of that well-known work of reference, 
Garcke’s Manual of Electrical Undertakings and Direc- 
tory of Officials, has recently been published. It 
contains a complete record of all the electricity supply 
undertakings, not only in the United Kingdom but 
in the British Empire, as well as of all electrified 
railways, tramways, trolley vehicle systems, telegraph 
telephone and manufacturing companies, investment 
| trusts and allied concerns. It also includes the names 


and addresses of some 16,500 directors and officials, as | 


well as the undertakings with which they are connected. 
In these times of depression, it is interesting to note 
that since the publication of the last edition the capital 
invested in the British electrical industry has increased 
| by 38,000,000/., and now totals 1,058,421,166/. When 
| the first edition of Garcke was issued in 1896, the corres- 


ably before the other, the voltage across it will, there- | 
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ponding sum was 61,109,525l. It is also worth noting 

|that the aggregate capital of 559 concerns was 
| 514,000,000/., and that on this an average return of 
5-72 per cent. was obtained, this being, however, 
| 0-48 per cent. less than in 1931. This decrease is 
| general throughout the industry though, as might 
| perhaps be expected, the supply section has suffered 
| least. The company undertakings received an annual 
femet of 1-07d. per kilowatt-hour sold, as against 
working costs of 0-62d. per kilowatt hour, the corres- 
ponding figures for the local authority concerns being 
1-28d. and 0-75d., giving combined figures of 1-19d. 
and 0-69d. or very slightly less in both cases than last 
year. As regards manufacturing, 154 companies 
with a capital of 75,667,6491. paid an average dividend 
of 7-25 per cent., the actual rate varying from nothing 
|to as much as 150 per cent. The particulars given for 
| the various concerns—which make up the largest section 
|of the book—are financial, descriptive and statistical 
}and include in the case of the supply undertakings, 
|the grid area and the electricity district in which 
they are situated. The information is well set out 
j; and is up to date, having been corrected to September, 
| 1932, and covers no less than 5,200 undertakings. 
It can therefore justly claim to constitute an authorita- 
tive and accurate record of the industry. The value 
of the book is enhanced by a number of maps of elec- 
tricity districts, supply areas, and railway systems. 
This year’s Garcke, like its predecessors, will be fre- 
quently consulted and will be found an indispensable 
vade-mecum. The publishers are Electrical Press, 
Limited, 13-16, Fisher-street, Southampton-row, Lon- 
don, W.C., and the price is 35s. net, carriage free 
inland. 


Diaries and Pocket Books.—A useful pocket diary 
has been addressed to us by the Association of Engineer- 
ing and Shipbuilding Draughtsmen, 96, St. George’s- 
square, London, 8.W.1. It contains 160 pages of 
technical and scientific information of value to draughts- 
men and designers.—Messrs. Braithwaite and Company, 
Engineers, Limited, Broadway Buildings, Westminster, 
London, 8.W.1, have sent us a neat little diary con- 
taining data on structural steelwork, and a number of 
interesting illustrations of recently-built bridges, tanks, 
wharves, and other works.—We have received a pocket 
diary compiled specially for motor cyclists and other 
road users, and published jointly by Messrs. Charles 
Letts and Company and the journal, Motor Cycling. 
It contains 50 pages of useful data. The 2s. 6d. edition 
is leather-bound, and contains nine road maps; the 
ls. edition is cloth-bound and contains a single road 
map. Both are obtainable from the Temple Press, 
Limited, 5-15, Rosebery-avenue, London, E.C.1.—A 
handsome leather-bound pocket wallet and diary has 
been sent to us by Messrs. The Staveley Coal and Iron 
Company, Limited, near Chesterfield. It contains 
many tabulated data and illustrations referring to the 
firm’s sand-spun, cast-iron, and concrete-lined cast- 
iron pipes and other products and manufactures.— 
Messrs. The Stanton Ironworks Company, Limited, 
near Nottingham, have forwarded to us an attractive 
leather-bound pocket-book. Much information is 
incorporated concerning the firm’s Delavaud spun iron 
pipes, cast-iron pipes, concrete-lined iron pipes, and 
other products, and numerous neat drawings of pipe 
bends, sockets, branches, flanges, and Victaulic and 
other joints are included. 





Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Associated British 
Machine Tool Makers, Limited, 17, Grosvenor-gardens, 
London, S.W.1; Messrs. William Baird and Son, 
| Limited, Temple Iron Works, Anniesland, Glasgow ; 
The Woolwich Equitable Building Society, Bush 
House, Aldwych, London, W.C.2; Messrs. Robinson 
and Limited, Rochdale; Messrs. The Bristol 
Aeroplane Company, Limited, Filton, Bristol ; Messrs. 
Sir W. G. Armstrong, Whitworth and Company, 
| Limited, Newcastle-upon-Tyne ; Messrs. British Insu- 
lated Cables, Limited, Prescot, Lancashire; Messrs. 
\'The D.P. Battery Company, Limited, Bakewell, 
| Derbyshire ; Messrs. C. A. Parsons and Company, 
| Limited, Heaton Works, Newcastle-upon-Tyne, 6; 
| Messrs. Clayton, Son and Company, Limited, Hunslet, 
| Leeds (this calendar covers the years 1933 to 1936), 
| Messrs. The Ironite Company, Limited, 11, Old Queen- 
| street, Westminster, London, 8.W.1; Messrs. British 
| Brown-Boveri, Limited, 56, Victoria-street, London, 
| S.W.1; atid Messrs. Industrial Brownhoist Corporation, 
| 135, Washington-avenue, Bay City, Michigan, U.S.A. 
-A daily tear-off calendar has been sent to us by 
Messrs. The Cambrian Wagon Company, Limited, East 
Moors Road, Cardiff. ' 





Sons, 


Nope. Prize mw Caemistry, 1932.—Dr. Irving Lang- 
muir, associated director of the research laboratory of 
| Messrs. General Electric Company, Schenectady, New 
York, U.S.A., has been awarded the Nobel Prize in 
Chemistry for 1932. The award was presented in 
Stockholm on December 10. 
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RESEARCH IN WOODWORKING.* 
By Pamir Harris, B.Sc. 

THE anatomical structure, physical and mechanical 
properties, durability and seasoning characteristics of 
timbers are among the chief subjects of research at 
Forest Products Laboratories, and relatively little 
attention has hitherto been directed to the behaviour 
of wood in machining. It is, however, upon the 
working qualities of a timber that its utilisation 
frequently depends, and with the increasing number 
of timbers of Empire origin being brought in as substi- 
tutes for the foreign woods usually employed, knowledge 
of the best methods of working these timbers is essential. 
Another aspect of woodworking research lies in the 
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acquisition of data enabling improvement to be made sharpening by honing 
in the working of timbers already well known to the | frequent : 
Determination of the optimum | method of varying the cutting angle by changing the 


wood-using industries. 














concerned with the effect of variation in the shape, 
setting and speed of the cutting tool and the rate of 
movement of the wood, on the quality of the finish 
produced and the performance of the machine. The 
chief factor in this connection would appear to be 
the angle at which the cutting edge of the tool is 
offered to the wood, and this is governed by the shape 
of the tool and its setting in the machine. 

Research into the effect of variation in cutting angle 
is made difficult owing to the fact that in most machines 
with rotating cutters, the angle at which the knives 
are mounted is fixed by the design of the cutter block. 
Change of cutting angle can be obtained by honing a 
bevel on the face of the cutter, but this increases the 
sharpness angle, which has the disadvantage that less 


SECTION A.A. 


Fig. 2. 
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is then possible, and more 
necessary. A convenient 
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regrinding is 


conditions for working a timber leads to increased | cutter block is provided in the case of multiple-block 
economy through the reduction of a subsequent | planing and moulding machines which generally have 


finishing operation such as sanding, 


increased life to | one or more easily removable blocks ; 


the provision 


the cutting edges of the tools and decrease in the|of a number of spare blocks, on each of which the 


running costs of the machine. 


The difficulty in carrying out this research is that 
the personal element must arise in such tests as cannot 
be carried out on a purely mechanical basis as, 
instance, in working on a spindle moulder where the 
feed is necessarily by hand. In addition, the recording | 
of results depends in many cases to a greater or less 
extent on the opinion of the operator. 
has been made, however, 


in developing the technique position of the cutters on the block. 


| cutters have been mounted at a slightly different 
| angle, gives the necessary variation. 
|hand planers and thicknessing machines are not 
for | provided with removable cutter-blocks, and a special 
design of block is necessary where alteration in tool 
setting is required. An attachment for moulding 
|machines and planers, evolved at the Laboratory, 
Every endeavour | Princes Risborough, gives adjustment to the angular 


Standard over- 


Sketches of two 
in Figs. 1 to 4. 


| constructed for this purpose. 





of this work to minimise the personal factor, and|forms of this device are shown 
special apparatus has been devised with this object in|In Figs. 1 and 2, the cutters are carried in holders 
view. ; ; cp ; which are of circular form and capable of angular 

The primary investigations in wood working are | adjustment in relation to the block. The holders 

* Paper read before Section K* (Forestry) of the | ‘per slightly, and are provided with serrations which 
British Association at York, on Tuesday, September | ngage similar serrations in the corresponding openings 
6, 1932. Abridged. ‘in the block. The position of the holders is readily 





altered and is registered by a scale. The holders are 
provided with saw cuts to give elasticity and to facili- 
tate locking in position. The cutters are clamped in 
the holder by the chip breaker bars, against which 
bear tightening screws. Provision is made for raising 
and lowering the chip breaker bars and cutters to the 
correct relative position, to ensure a cutting circle 
of constant radius. Figs. 3 and 4 show an alternative 
construction which is more suitable for commercial 
application. The axis of rotation of the cutter holders 
is, in this case, the cutting edge, and thus the cutting 
circle remains constant for all positions of the holders 
without any need for raising or lowering the cutters. 
These devices have been patented, and it is hoped to 
incorporate them in standard machines in the near 
future, so that their suitability for this class of work 
can be ascertained. 

A preliminary investigation into the effect of cutting 
angle on machine finish is now in progress. The varia- 
tion in quality of surfaces produced by a cutter held 
at different angles to a rotating disc of wood in a lathe 
is being determined. The photographs reproduced 
in Figs. 5 and 6, page 28, show the apparatus which was 
constructed for this work. Owing to the rapid change 
in the orientation of the grain during the cut, only 
relatively small portions of the surface are of utility 
in this test, that is, where the cut is parallel to the grain 
| for both, with and against the grain. The quality of 
the surface is estimated by means of a device to be 
described later. 

This experimental work is being carried out with 
the object of assisting research on the working qualities 
of individual species of timber. Investigations thereon 
fall into two categories :—Firstly, the determination 
of the most suitable conditions for working each 
species. This involves ascertaining the shape, setting 
and speed of the tool and rate of feed of the wood to 
give the best quality of finish and the most efficient 
performance of the machine. Secondly, the deter- 
mination of the behaviour of the wood when machined 
under these optimum conditions so that comparison 
may be made with some timber, well known to all 
operators and machine manufacturers. For softwoods, 
second quality imported red or yellow deal (Pinus 
sylvestris L.) is the basis of comparison, whilst that 
for hardwoods is prime quality home-grown oak 
(Quercus Robur. L.). 

The operations covered by this work include rip- 
sawing, dimension cross-cutting and bandsawing ; 
surfacing, thicknessing and moulding; recessing, 
| drilling, mortising and turning. In addition, the 

behaviour of the wood when nailed, worked with hand 
tools and under finishing treatments receives attention. 
The working qualities of the timber and the performance 
of the machine are indicated by measurements of the 
energy consumed or work done in certain of the machin- 
ing operations, and by estimation of the quality of the 
finish as recorded by special apparatus. The opinion 
of the operator concerning the ease of working and the 
wear on the cutting edges, also provides useful data. 
The energy consumption in machining the timber 
|is measured by means of a polyphase rotating sub- 
| standard watt-hour meter. Automatic switches in the 
| high resistance circuits enable readings to be taken over 
a selected length of test-piece or during a complete 
run of a number of test-pieces, whilst the time of 
operation is recorded by an electrically-operated stop 
watch. Readings over a definite period for the 
machine running light, are also taken immediately 
before and after the timber is machined. The energy 
consumption is calculated therefrom in kilowatt- 
seconds per foot run of material. 

The quality of the machine finish is a definite 
| indication of the suitability of the type of tool and of 
its movement relative to the wood for the particular 
timber under test. It is also of considerable importance 
under commercial conditions, as it governs the amount 
of sanding or scraping necessary before the machined 
part is ready for polishing or other finishing treatment. 
In practice, the degree of smoothness of a machined 
surface is estimated by the sense of touch and by 
macroscopic examination of the board when held 
obliquely to a source of light. The conclusions obtained 
thereby, being dependent on the personal opinion of 
the examiner, are liable to considerable variation and 
such a method is of little value where accurate measure- 
ment of fine differences in finish is required. Extended 
investigations to determine suitable methods of measur- 
ing quality of finish have been carried out at Princes 
Risborough, and apparatus has been devised and 
The relative smoothness 
of a surface is indicated, in part, by a measurement of 
its resistance to the motion of a body in contact with 
it and having a definite quality of surface. This 
resistance usually varies throughout the length of the 
machined board owing to changes in the orientation of 
the fibres in respect to the surface. The recording 
apparatus must, therefore, be capable of integrating 
the varying smoothness over the length of the board. 
Fig. 7 shows a portion of a surface-testing machine 
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under construction at the Laboratory. It consists of 
an accurately-machined metal runway having one fiat 
rail and one Vee-rail, on which travels a flat carriage 
running on two flanged rollers and two inverted Vee- 
rollers. The carriage is moved uniformly along the 
track by means of a cable passing over a grooved 
drum, which is driven through a suitable reduction 
gear by a direct-current electric motor. It is possible 
to vary the rate of movement of tae carriage from 12 in 
to 120 in. per minute for either direction of motion, 
and, in addition, free movement is provided for purposes 


of resetting. The wood test-piece rests on the carriage 


and is supported at three points. The recording 
apparatus is situated at the centre and above the 
track. It operates as follows :—Linen tapes are drawn 


slowly under three rollers which are mounted on ball 
bearings attached to pivoted arms. The latter can be 
loaded to give a suitable pressure to the tapes as they 
are held against the moving wood surface. The tapes 
are attached to a drum which is driven from the main 
shaft through an epicyclic train, dynamometer and 
reduction gear. The varying tension in the tapes as the 


wood passes under them and they are drawn under the 
on 


rollers is recorded & moving chart by means of 





Surrace-Testine APPARATUS. 











Fie. 8. 


a pen which magnifies the 
movement of the dynamo- 
meter balance. One inch of 
tape drawn under each 
roller for 9 in. of wood moved 
so that the portions of the 
tapes in 
wood are renewed continu- 
ously and a standard quality 


is 


of surface is maintained. 
The tapes are so spaced that 
it is possible to test the 


board for both directions of 
the grain, without passing 
over the same surface twice, 
by turning round the board for a second test. An 
automatic integrating device will be incorporated after 
the performance of the apparatus has been investigated. 

In addition to measurement of what may be termed 
friction, it is desirable to measure the extent of the 


irregularities in the machined surface, such as raised or | 


torn fibres. Several methods to accomplish this are 
under consideration, and it is thought that an apparatus 
using a system of feelers under which the wood surface 
is passed may give satisfactory results. It will be 
noted that no reference has yet been made regarding 
ripple or cutter marks in machining. These marks 
are series of waves produced by the combined effect 
of the circular motion of the cutters, the intermittence 
of the cutting, and the rectilinear motion of the board, 


the pitch of the crests of these waves being uniform | 


if no slip occurs at the feed rollers. Their dimensions 
and frequency are governed by the diameter of the 
cutting circle, the speed of the cutter-block, the number 
of cutters and the rate of feed of the wood. The 
machining qualities of a timber are not indicated by 
the cutter marks, and provided the apparatus used to 
determine the quality of finish is not affected in its 





contact with the | 


operation by these shallow undulations, their presence : 








APPARATUS FOR MEASURING GLOoss OF MACHINED SURFACES. 


| may be ignored. The surface tester previously 
described has rollers of diameter considerably less than 
that of the cutter-blocks used for machining the timber, 
hence the curvature of the ripple-marks is less than 
| that of the rollers and these are allowed free movement 
| up and down the slopes of the ripples. 
The thermal conductivity of the wood has an effect 
|on estimation of the relative smoothness of a surface 
| by the sense of touch, and an investigation is now 
proceeding to determine the possible connection between 
the smoothness of a surface and the conduction of 
|heat across it. A device, illustrated in Fig. 8, has 
|recently been perfected by the physics section of the 
| Laboratory, for estimating the gloss of a machined 
surface by measurement of the distribution of intensity 
jof light scattered after reflection from the surface 
| 


of the wood. From a perfectly smooth surface the 
| scattered light would be concentrated in a small angle 
| about the line of perfect reflection, while a rough surface 
would diffuse the light over a considerable angle about 
this line according to the cosine law of scattering. In 
the measurements of optical smoothness referred 
to above, a specimen of machined wood about 2 in. 
square is illuminated by a beam of approximately 
parallel light from a 60-watt lamp placed about | m. 
away. The light scattered from the surface is collected 
in a long focus lens, of aperture larger than the illumin- 
ated area of the wood, placed so as to bring parallel 
light to a focus on a small window in front of a photo 
cell. The light source and the wood specimen can 
be rotated together about a vertical axis through the 
latter, the photo-cell and amplifier being stationary. 
The axis of the collecting lens makes an angle of about 
5 deg. with the plane of rotation of the illuminating 
beam so that very nearly normal illumination and 
lreflection can be measured. The collecting lens 
confines the scattered light falling on the photo-cell 
to a beam very nearly parallel to the axis of the lens. 
The photo-cell current is amplified by the usual 
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30 
of the wood. Figs. 9 to 12 show the surfaces, repro- | 
duced full size, of sand-paper, mahogany and imported | 
Douglas fir, while the polar curves corresponding to | 
these surfaces and obtained as explained above are | 
reproduced in Figs. 13 to 16. 

A considerable amount of space in this paper has been | 
devoted to the measurement of finish, as it is of first | 
importance in investigations relating to planing and 
moulding. Sawing has not so far received any parti- 
cular mention, but the previous observations relating 
to cutting angle also concern sawing, as the hook or 
rake of the teeth may be taken as corresponding to | 
this angle. The hook, front and top bevel, depth | 
of gullet, clearance, set, tooth spacing and peripheral 
speed, each has its influence to a greater or less 
extent on the ease of working, the life of the cutting 
edges, the smoothness of the sawn surface and the 
energy consumed in sawing the timber. Their indi- 
vidual effect requires investigation, so that data may 
be available to allow determination of the best shape | 
of tooth to suit a particular timber. A number of | 
Empire timbers have been found to be somewhat | 
severe in their effect on saw teeth, owing to the tough | 
and twisted nature of their grain and, in certain cases, 
to the presence of silica or other deposits in the wood. 
Whilst a certain shape of tooth will give the best | 
results in withstanding this wearing effect, if silica | 
is present, resistance to wear is more a question of the | 
hardness of the steel used for the teeth, and the 
co-operation of the saw manufacturer is needed. As 
an example, a special design of saw having inserted 
teeth tipped with a tungsten alloy will shortly be 
undergoing trial for a well-known saw manufacturer, 
and it is hoped that satisfactory results will be obtained 
therewith on timbers noted for their dulling effect in 
sawing. 

The ease of feeding the timber past the saw is an | 
important indication of the latter's suitability for an | 
individual timber, provided, of course, that the teeth 
are well sharpened. At present it necessary to 
rely on the opinion of the operator, but the possibility | 
is being considered at the Forest Products Research 
Laboratory, of incorporating in a circular saw bench, a 
combined automatic feed and recording mechanism, 
to control the movement of the wood and measure the | 
varying resistance offered to sawing. Previous refer- 
ence has been made to measurement by electrical means | 
of the energy consumed by the saw or cutters. Whilst 
sufficiently accurate results are obtainable by this 
method for most purposes, determination of the work 
done in sawing or planing the wood by means of a dyna- 
mometer directly coupled to the saw spindle or cutter- | 
block is preferable, as variation in voltage and power 
factor in the supply mains is then of little importance. 

It will be appreciated that this class of investigation | 
necessitates special and usually costly machinery. 
A saw bench for this work should have a dynamometer 
on its spindle and feed measuring gear, whilst a planing 
machine needs dynamometers for measuring the work 
done in cutting and in feeding, provision for alteration 
in cutting angle and means for varying both the 
spindle speed and the rate of feed. Research in wood 
working is still in its early stages and the technique 
for this work has had to be developed by constant 
modification as knowledge has grown. Apparatus 
for many of the tests has had to be devised and, as 
just stated, special machinery has still to be obtained 
if full investigations are to be carried out. The design 
of such apparatus and the alteration of standard 
machines to suit the requirements of this research, | 
has indicated where improvement to existing machinery 
is possible. For instance, the absence of adjustment | 
of the angular position of cutters in the planing machine | 
prevents the operator from employing the cutting | 
angle most suitable for certain of his timbers. Provi- 
sion for such adjustment would be advantageous in 
several ways, chief of which would be the reduction 
in the subsequent sanding required to finish the 
machined surface. Considerable advance has been 
made in recent years in the design of wood-working 
machinery; adjustments of pressure bars, fences and 
guards have been improved ; the setting up of cutters 
has been facilitated and grinding attachments incorpo 
rated in many machines. The application of direct drive 
(where the electric motor is dire:tly coupled to the saw 
or cutter spindle) has been greatly extended owing to 
the development of high-speed motors. The value of 
increased peripheral speed in certain machining 
operations has been better recognised and frequency 
changers are now being employed with alternating- 
current motors to provide these higher speeds in 
motorised machines. The exploratory work carried 
out at the Laboratory is intended to assist the 
machine manufacturer, the saw and cutter maker and 
the user of the machine. 
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Moror VeEHIcLes «tn PoLANp. Poland, a country 
having a population of 33,000,000 and an area of upwards 
of 150,000 square miles, possesses only 37,000 motor 
vehicles. . | 





have 
| 

| selecting a few lamps from a large batch has been in- 
dicated in order to ensure that the selection really 


FLOOR SURFACING SANDER. 


Tue new floor surfacing sander illustrated in the 
accompanying figure is one of the “ Speedmatic” 
series, built by Messrs. The Porter-Cable-Hutchinson 
Corporation of Syracuse, N.Y., U.S.A. This model, 
F-8, embodies a number of improvements introduced 
with the idea of making the machine more portable, 
and at the same time faster. The present machine can 
be readily handled by one man, whereas previous 
patterns have required two to shift them from floor 
to floor and job to job. 

In the new machine the drum is driven by a motor 
capable of taking a 2-h.p. load and designed to occupy 
no more space than that occupied by the former 
l-h.p. motor. The drum is 8 in. wide by 7 in. in dia- 
meter, and its speed is 1,200 r.p.m., giving a surface 
speed of 2,200 ft. per minute. The drum is driven by a 
single Vee-belt, and a pressure up to 95 Ib. can be 
exerted on the drum at work. This, as regards a 





«~ , _ . 


pressure of 45 lb. is non-adjustable, the balance being 
capable of regulation by means of the vertical self- 
locking handle to be seen near the cross bar, and there- 
fore easily accessible to the operator while at work. 
The drum is dynamically balanced and is carried in 
arms, of which that on the off-side is specially designed 
to allow the machine to work up to the skirting within 
§in., thus working right up to coving, if fitted, and 
saving much hand-finishing at edges. The arms are 
pivoted well back on the machine so as to get the 
desired regulation of weight, and the drum is cushioned 
by coil springs. 

The dust produced in working is exhausted by a die- 
cast aluminium fan running at 6,000 r.p.m., driven by 


| belt, with an idler pulley to take up the slack. The 


fan is easily removed for cleaning. A light aluminium 
cover is arranged over the drum to catch any dust 
that might otherwise escape the exhauster. Bearings 
throughout the machine are of the ball type. The high 
speed of the drum is said to be conducive to economy 
in sanding paper, while the springing prevents the 
vibration which often results in chatter marks. The 
small size of the drum makes the machine particularly 
suitable for wavy or uneven floors. The motor is 
easily demountable and is aligned by means of a keyway, 
which facilitates the taking up of belt slack. 


British STANDARD SPECIFICATION FOR ELECTRIC 
Lamps.—A revision of specification No. 161, which 
deals with tungsten-filament electric lamps, has been 
issued by the British Standards Institution. The most 
important respect in which the present specification 
differs from previous editions is in connection with 
the table referring to dimensions of lamps for general 
service. The valuable work done priof to the issue of 
the 1930 specification, which permitted exact dimensions, 
namely, overall length, diameter of the bulb, neck 
dimensions and filament centre, for lamps up to and 
including the 100-watt size, has now been completed by 
specifying exactly similar dimensions for the larger 
lamps from 150 watts to 1,500 watts. The dimensions 
for these lamps are now clearly specified for British 


| standard lamps for general lighting services and, more- 


over, the dimensions adopted have been accepted by 
lamp manufacturers all over the world. Apart from 
this important forward step, the other alterations are 
comparatively trivial. The clauses referring to testing 
been made clearer; the proper procedure for 


represents the whole batch and not merely a section of 
it. Copies of the specification, which is designated 
No. 161-1932, may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 5s. 4d. post free. 








SPRING-FITTED OIL SEALING 
RING. 


TuE utility of a leather ring as a packing for rotating 
shafts has long been recognised. It stands up well 
against wear, and has but little frictional resistance, 
while it cannot injure the shaft. But, it has the 
drawback of low resilience, so that, if the packing 
becomes enlarged from any cause, it is not self-closing 
under the pressures usually found on the lubricating 
systems it is intended to enclose. The drawback has 
been overcome in the design illustrated in the figure 
above, in which the sealing is rendered certain under 
all conditions by an elastic helical-coil ring of metal 
sprung over the leather, so keeping it always in contact 
with the shaft. The device is known as the “ Perfect ” 
oil and grease retainer, and is made by Messrs. Super 
Oil Seal Manufacturing Company, (England) Limited, 
Suffolk-street, Birmingham. As will be seen from the 
figure, the leather ring with the tightening spring is 
enclosed in a light casing, having a cover held in place 
by a beaded edge. The outer edge of the leather is 
reduced in thickness and is gripped between the sides 
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of the casing by an L-shaped metal ring which prevents 
it from turning with the shaft. This does not, of 
course prohibit lateral movement of the flange of the 
leather ring round the shaft, so that the sealing part is 
selt-aligning. The packing is fitted with the edge of the 
sealing flange facing the direction from which the oil 
or grease is tending to escape, this direction being 
indicated by an arrow in the drawing. 

The assembly is provided as a unit, so that to instal 
it, it only needs to be slipped over the shaft. In case 
there isa keyway, &c., on the shaft, over which the 
retainer must be passed, a thin conical ring is used to 
protect the leather during the operation. The retainer 
is a press fit in the bore in which it is housed. It is 
made within limits of plus or minus 0-002 in. in 
diameter, and a standard range of 147 sizes, from 
1-128 in. to 14-010 in. in external diameter is provided. 
This covers 130 diameters of shafts from ¢ in. to 12 in., 
a number of the smaller shafts, such as those employed 
in motor-car work, being provided with alternative 
outside sizes of retainer. The inside diameter of the 
leather is made %-in. to j-in. smaller than the 
diameter of the shaft, according to the size of shaft, 
and the leather is selected from different tannages to 
suit the operating conditions of the shaft, such as 
extreme heat or exceptionally high speeds. It is of 
medium hard consistency, when assembled, but 
immediately becomes pliable when exposed to oil or 
grease and reacts readily to the spring tension, which 
also can be set to meet special conditions. The 
retainers function equally well when used as a seal for 
shafts operating in water. For this purpose, however, 
all the metal parts are plated, and special leathers are 
fitted. It will be clear that the retainer, in sealing the 
shaft from oil leakage, also excludes dust, metal 
particles, and other abrasive substances from the 
beariags it protects. 


Arecrarr WrreLess EQuiIrpMENT FOR THE CAIRO- 
Care Town Arr Rovure.—As the result of tests carried 
out by the Air Ministry and Messrs. Imperial Airways, 
Limited, it has been decided to equip the first four 
Atalanta-type aircraft for the Cairo-Cape Town air 
route with Marconi wireless apparatus specially designed 
to suit the difficult conditions encountered on the route. 
The sets to be employed are known as Type A.D. 37A/38A, 
and comprise a combined transmitter and receiver 
covering the wave-length bands from 40 m. to 80 m. 
and from 500 m. to 1,000 m.; both telegraph and 
telephone communication can be maintained on each 
band. The transmitter is provided with the indepen- 
dent-drive method of frequency control and an inde- 
pendent light-weight petrol engine is included for 
emergency working from the ground. Marconi-Robinson 
directional receiving equipment is also fitted to the 
receivers. We wolend that the equipment above 
referred to will constitute the most complete wireless 
installations ever fitted on civil aeroplanes. 
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14 km. were run in 7 min. 16 sec.—only very slightly 
under 72 m.p.h.—while the last kilometre before 
the summit occupied exactly 32 sec.—an equally 
small amount under 70 m.p.h. Here the train was 
4 min. before time, so, if the 3} min. lost by delays 
are added, the run had so far been performed 
74 min. under booked time. There was therefore 
little more to be done. 

Post 239 was passed in 2 hr. 12 min. 21 seo, from 
Paris, Here the last 226 km. (about 140} miles) 
had been run in 82 sec. over 2 hr. Both before and 
after the slack near post 90 the speed was 120 km. 
per hour, and there are no appreciable gradients. 
The time lost by the slack can therefore be accu- 
rately calculated. It works out at 98 sec. If 
allowance is made for it, 140 continuous miles had 
been covered in less than two hours—an unusual 
feat. Twenty tons of water had been used by the 
time the frontier was crossed. This should corre- 
spond to barely 40 Ib. of coal per mile. In one or 
two places between Namur and Liége 70 m.p.h. 
was touched and Liége was eventually reached in 
3 hr. 48 min. 55 sec. from Paris. 

On the return journey No. 3-1152 of the same 
class had 336 tons from Jeumont. Rather less than 
14 miles to Aulnoye were run, start to stop, in 17 
min. 30 sec. From Aulnoye the first 22} miles, in 
which there is on balance a slight rise, occupied 
22 min. 38 sec. The rest of the way to St. Quentin 
the line falls and no work of interest could be 


FRENCH LOCOMOTIVE PERFORM- | or steeper—and at several points the horse-power, 
ANCE IN 1932. | measured at the drawbar of the tender, reached 


| 2,000. The weight of the engine was 994 tons. 
By Lorp Monxsweit. | (The weights throughout this article are 7s in 
EVER since the ravages of war were made good, British, not metric, tons). 

the French railways have not slackened their efforts; The runs described below was performed last July 
to develop their material and their services. Great | and August by engines of the Nord, Est and State 
improvement has already been made, and plans have | lines. The first concerns the Paris-Liége service. | 
been drawn up for yet greater progress to come. | The train which runs non-stop to Liége leaves the | 
Nowhere is the development more marked than in| Gare du Nord at 10.10 a.m. (It reaches Berlin at | 
the steam locomotive as regards both design and| 11.58 p.m.) It is not a heavy train and is worked 
achievement. Some of the performances of 1931| by the smaller type of 4-6-2 engine, 20 of which 
have already been described in ENGINEERING | (3-1151-3-1170) were built before the war. After 
(vol. cxxxiii, pages 119 and 177). Those of 1932| a downhill start the line rises between kilometre 
continued the forward trend. The Nord Company | posts 7 and 27 on gradients averaging 1 in 230 (the 
retains its place at the head of the movement. | Survilliers bank), and from post 28 to post 48 there is 
Its most spectacular innovation is a train running| a very slightly steeper fall. Beyoni Creil (50 km. 
non-stop from Paris to Liége (226} miles) in 3 hr. | = 31 miles) the line branches off from the line for 
50 min. This train is timed to cross the Belgian| Calais and Lille and is nearly level to post 128. 
frontier at a point about 148} miles from Paris in| Hence there is an ascent at 1 in 350 as far as 
2 hr. 15 min. The speed so far is thus 66 m.p.h.| post 146 and a similar fall to St. Quentin (153 km. 
Numerous accelerations have been introduced on the | = 95 miles). Between posts 163 and 177 there is 
line to Lille, the 8.15 a.m. train from Paris covering} a continuous ascent, broken only by one level 
the 119} miles to Arras in 114 min. The Est has a| kilometre. The gradient is constantly varying, 
train which covers the 157} miles from Bar-le-Duc | but the climb for the whole 14 km. averages about 
to Paris in 2 hr. 30 min., and in the summer the/1 in 250. After this the line undulates to the 
9.45 a.m. train was given 98 min. for the 103} miles| Belgian frontier, which is crossed at 239-6 km. 
from Paris to Troyes. In Belgium, curves and service slacks so reduce the 
The improvements on the State Railways are on| possibilities of high speed that the locomotive work 
the same scale as those on the Nord and Est, but’ is of little interest. The line traversed belongs for 




















4-6-2-Type LocoMoTIvVE; Paris aND ORLEANS RAILWAY. 


Fie. 1. 


attempted. The 95 miles on to Paris, for which 
96 min. are allowed, were easily run in 10 sec. less 
than booked time. 

A few days later, No. 3-:1276, one of the large 
4-6-2 engines of the type illustrated in Fig. 1, 


this system has ground to make up in comparison |the most part to the Nord-Belge Company, a 
with the two companies. Last summer, one train in | subsidiary of the French company. It is laid and 
each direction was timed to cover the 86} miles | equipped in the same way as the Nord in France. 
between Paris and Rouen in 84 min. The Paris-| The engine was No. 3-1156. As originally built 





Lyon-Méditerrannée Company has introduced a | 
good many improved services, but the general level | 
of speed on this railway is still relatively low. The 
Paris-Orleans line, though it has not recently done 
much to improve the services which it offers to the | 
public, continues to make preparations that will | 
presumably lead to great accelerations in the near | 
future. It is apparently intended to complete the | 


her weight in working order was 84 tons. The 
feed-water heating apparatus (A.C.F.I. type) 
should add about 2 tons. The tender was one of 
the large, standard, double bogie tenders, weighing 
(full) 76 tons. The train was composed of six vehicles 
and weighed 289 tons behind the tender. Post 1 
was passed in 1 min. 51 sec., and shortly afterwards 
an adverse signal caused a severe reduction in 


electrification of the main-line from Paris as far as | speed, so that it took 7 min. 37 sec. to pass post 7. 
St. Pierre-des-Corps (Tours), and to continue to| Here speed was about 66 m.p-h., some 5 m.p.h. 
work the Tours-Bordeaux section and the Nantes lower than is usual with such a train. The 20 km. 
branch, for some years at least, with steam locomo- | ascent was nevertheless made in 11 min. 9 sec. 
tives. As remarked in a previous article, a rebuilt | (66-8 m.p.h.) and the 27th km. was run in 33! sec. 





steam locomotive (of the 4-6-2 four-cylinder com- | 
pound type) had already in 1931 given excellent 
results when subjected to the most searching tests. 
The tests consisted of a number of experimental 
high-speed runs. This engine is illustrated in 
Fig. 1, annexed. It was fully described in the 
Revue Général des Chemins de Fer for July, 1931. 
Since then these tests have been continued, and a 
number of other steam locomotives have been rebuilt | 
on the same lines as the first, with a few further 
improvements suggested by experience. It is 
officially stated by the company that one of these 
engines, hauling a train of 12 vehicles, weighing 
537 British tons behind the tender, covered the 
70 miles from Poitiers to Angouléme in 59 min. 
30 sec. start to stop; and with a train of 17 vehicles 
—740 British tons behind the tender—ran from 
Chatéllerault to St. Pierre-des-Corps, 42} miles, in 
45 min. 15 sec. start to stop. On both runs the 





engine had to face gradients as steep as 1 in 200— 
in the latter there are 7 continuous miles at 1 in 200 





(67-4 m.p.h.). Steam was cut off at 60 per cent. 
of the stroke (65 per cent. for the last mile or two) 
in the H.P. cylinders, and 65 per cent. in the L.P. 
cylinders, with the regulator wide open. The 
pressure gauges showed pressures of 227 lb., 213 lb. 
and 42 Ib. respectively in the boiler, the H.P. steam 
chest and the L.P. steam chest. Directly the 
summit, which is about km. 27-5, was 8 
rose to the authorised limit of 120 km. (744 miles) 
per hour and remained very nearly at this point 
for the next 65 miles, except for the slack which has 
always to be made at the bifurcation just beyond 
Creil, and another near post 90 where a bridge was 
under repair. The lowest speed at the summit 
at post 146 was just under 67 m.p.h. and St. Quentin 
(95 miles) was passed in 84 min. 40 sec. from the 
start, some 34 min. of which were accounted for 
by the slacks after post 1 and near post 90. 

The bank between posts 163 and 177 was the 
last serious obstacle to be surmounted in France, 


page 119 of vol. cxxxiii of ENarmvgEerine, worked 
the 8.15 a.m. train from Paris to Arras. This 
train was composed of nine vehicles and weighed 
404 tons behind the tender. As far as Creil, the 
route is the same as that of trains running to 
Belgium, but just beyond that station branches 
off to the left. Thence, to post 86 there is an ascent 
(the Gannes bank), the steepest part of which is 
the last 20 km., which rise at 1 in 280 (average). 
There is then a broken fall to post 104, followed by 
an almost continuous fall at about 1 in 330 to post 
120. At Longueau (126 km. = 78} miles) the 
Arras and Lille line leaves the Caiais line. Undu- 
lations as far as post 146 are succeeded by about 
17 miles of 1 in 360 (average) to Achiet (174 km.). 
This ascent steepens from easy gradients to a 
continuous 1 in 200, which extends from about 
post 168-5 to Achiet. The broken descent to 
Arras contains 3 km. falling at 1 in 200 from post 
176 immediately followed by 3 km. falling at 1 in 
250. 

After leaving Paris, No. 3-1276 covered the 
20 km. (7-27) of the Survilliers bank in 11 min. 14 sec. 
(66-3 m.p.h.) and the 27th km. occupied 33? sec. 
(66-9 m.p.h.). Post 51 (314 miles) was passed in 
30 min. 30 sec., the last 20 km. of Gannes bank 
occupied 11 min. 1 sec. (67-7 m.p.h.), and the 
summit at post 86 (53} miles) was passed in 
50 min. 29 sec. A slowish descent of the further 
side of Gannes bank took the train past Longueau 
(78} miles) in 73 min, 20 sec. It was some distance 








but so little effect had the adverse gradients that the 





beyond Longueau before high speed was resumed 
but then, although the gradients steepened, speed 
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continued to rise. The 168th km. just before the | 
1 in 200 begins, was run in 30} sec. (74 m.p.h.), 
the 169th, in the middle of which this ascent begins, 
took the same time, and then the next four, all 
up 1 in 200, occupied respectively, 31 sec., 313 sec. 


31! sec., and 31! sec. The 174th km. took 
32) sec. (69-4 m.p.h.). About the middle of the 
173rd km. there begins a curve with a radius of 
less than a mile, which continues almost into 
Achiet station. The increased resistance due to 
this curve is obviously the reason why speed always 
falls on the 174th km. [If it is assumed that speed 
was constant for 4 km. from post 169, the horse- 
power, worked out according to the Paris-Orleans 
Company’s formula, amounted to 2,775, or 28 per 
ton-weight of engine. 

Before the final ascent, the H.P. cut-off was 
increased from 45 per cent. to 50 per cent., and, 
after post 170, to 55 per cent. The L.P. cut-off 
was 63 per cent. all the way. The 29} miles 
between Longueau and Achiet had been run in 
25 min. 56 sec. After a slow descent from Achiet, 
Arras was reached in 112 min. 50 sec. from Paris. 

The return journey was made from Douai. From 
Douai to Arras (15} miles) the gradients are con- 
stantly varying, but there is good deal of 1 in 250 
against the engine. Arras lies about 150 ft. higher 
than Douai. The engine was No. 3-1289. This 
engine is fitted with a modified superheater designed 
to raise the temperature of the steam to 380 deg. C. 
(716 deg. F.) or more. The number of superheater 
elements has been increased from 30 to 32, and 
the diameter of the superheater flue tubes has been 
increased from 133 mm. to 143 mm. (about 5§ in.). 
The other boiler tubes have also been rearranged. 

The train was composed of nine vehicles and 
weighed 414 tons behind the tender. Sharp curves 
make the start from Douai awkward, and the 
first 4 miles to km. 211 took 6 min. 19 sec., but the 
next 17 km. of broken ascent were run in 9 min. 
25 sec. (67-7 m.p.h.), and Arras was reached in 
17 min, 26 sec. 

Starting again from Arras, the engine reached 
60 m.p.h. within four miles, and 6 km. from post 
182—half rising at 1 in 250 and the rest at 1 in 200— 
occupied 3 min. 10 sec. (70 m.p.h.). Post 174 in 
Achiet station (11} miles) was passed in 12 min. 
31 sec. from the start. Downhill to Longueau 
things were taken easily. At Km. 120 the Gannes 
bank begins, which for 33 km. rises at the average 
inclination of about 1 in 390. At this point speed 
was about 68 m.p.h., but it rose as the hill was 
climbed, and the 16 km. to post 104 occupied 
8 min. 25 sec. (71 m.p.h.). The succeeding rather 
easier 17 km. took 8 min. 37 sec. (73} m.p.h.), and 
km, 88-87, the last kilometre wholly on a rising 
gradient, was run in 30! sec. (72*6 m.p.h.). Steam 
was cut off at 50 and 65 per cent., and pressures 
in the boiler and high- and low-pressure steam 
chests were about 245 Ib., 215 Ib., and 40 Ib. respec- 
tively. Another slow downhill run followed, and 
post 48 was passed at about 63 m.p.h. after the 
service slack through Creil. Hence, to the summit 
at post 28 the gradient averages 1 in 220. As the 
ascent was climbed speed steadily rose till the last 
3 km. were run, respectively, in 32 sec., 314 sec., 
and 32 sec. The average speed for these 3 km. 
thus works out at exactly 70 m.p.h. The posts, 
moreover, are arranged to correspond with those of 
the old line (now used for slow trains), which is 
straight through Survilliers, whereas the new line 
(taken by the fast trains) is curved. Steam was 
cut off at 55 and 65 per cent. most of the way, but 
towards the summit the cut-off in the high-pressure 
cylinders was increased to 58 per cunt. of the stroke. 
The abundance of steam was remarkable. The 
horse-power for the whole ascent, worked out by 
the Paris-Orléans Company’s formula, amounted to 


2,600. After another slow run downhill, Paris was 
reached in 117 min. 7 sec. from Arras (118 min. 
allowed). The extreme caution with which the 


terminus was approached may be illustrated by the 
fact that the last kilometre occupied 3 min., whereas 
a similar distance before the stop at Arras had 
occupied 65 sec. For the 156 miles from Lille the 


engine had used 24 tons of water. 
Another day No. 3-1276 worked the 10 a.m. train 
to Calais with 10 vehicles weighing 434 tons behind 


as that followed by the Arras and Lille trains. It reached nearly 2 min. before time, in 3 hr. 18 min. 
is then nearly level for more than 60 miles to 20 sec. from Calais. Twenty-nine tons of water 
Etaples (226-3 km. = 140} miles). From Etaples | were used. 
there is an ascent to post 238, the last 5 km. before| A journey was made on one of the 2-8-0 goods 
the summit rising at about 1 in 135 (the Neufchatel ‘engines used for working the heavy mineral traffic. 
bank). A 6-km. fall at 1 in 140 follows. Between | No. 4-302, starting from Lens, drew 64 vehicles of 
Boulogne and Calais there is a series of ascents different kinds. The weight behind the tender was 
and descents at 1 in 125, the longest of which are | 1,530 tons, and of this, vehicles weighing 484 tons 
9 km. up from post 268 and 11 km. down from! were fitted with continuous brakes. Shortly after 
post 279 (the Caffiers banks). The last 7 km. before leaving Lens there is a bank to a summit near 
Calais Pier (184 miles) are level, but through the, Farbus. It is said that changes in the level of the 
town the curves are very sharp. surface, due to underground workings, are so 
The start was very similar to the previous one of the | frequent in this region that no one knows exactly 
same engine, and the 20 km. of Survilliers bank were | what the gradients are. The ascent is probably 
climbed in 11 min. 12 sec. At Clermont (40} miles) about 1 in 150. With all valves in full gear and 
it was necessary to stop to see to a grinding brake- direct admission to the L.P. valve-chest, the 
block towards the rear of the train. The stop lasted pressure in the boiler and in the H.P. and L.P. 
for over 9 min. and involved a loss of about 14} min. | valve chests were, respectively, 235 Ib., 227 Ib. 
in all. Clermont is at the foot of the 20-km. ascent | and 90 Ib., and the speed was 11 m.p.h. Arras 
which ends at Gannes summit and averages 1 in 280. | (12 miles) was passed in 48 min., and the 11} miles 
Nevertheless, 60 m.p.h. was reached in seven miles, | on to Achiet took 38 min. more. Up the 1 in 200, 
and speed at the summit was 65 m.p.h. Here | before Achiet, speed fell to 13 m.p.h. without direct 
13 miles from the start at Clermont had been run in | admission to the L.P. valve-chest. 
15 min. 52 sec. From Gannes to Etaples the line is| Since last year the Est has largely increased 
all downhill or level, and except for the service slack its stock of 4-8-2 engines, an example of which 
through Amiens, which cost 3 min., and a slight | was illustrated in Fig. 2, page 178, of volume cxxxiii 
easing through Abbeville, the maximum permissible | of ENGINEERING, and the fastest and heaviest 
speed of 744 m.p.h. was closely adhered to all the expresses are now usually worked by them. There 
way. The 138 km. from post 86 were thus covered | is little difference in booked speed between the 
in 73 min. 20 sec. (714 m.p.h.), and the distance of | trains on the two principal lines of the Est to 
slightly over 100 miles from Clermont to Etaples Strasburg and to Belfort, but the gradients on the 
was run start-to-stop in 91 min. 16 sec. On the latter line are more varied and so make the work 
level steam was usually cut off at 30 per cent. or | of the locomotives more interesting. After a gentle 
33 per cent. in the high-pressure cylinders. In this | ascent from the Gare de l'Est (150 ft. above sea- 
way 12} min. were made up and Etaples was reached | level), the line rises at 1 in 170 for 8} km. from post 
barely 2 min. late. 17; between posts 38 and 50 there is a gentle 
The train stopped for the usual time (2 min.), | fall. Hence to post 77} there is an ascent which 
and then a tresh start was made with a pusher behind | steepens to 1 in 230 for 3 km. before the summit. 
for the first quarter-mile. With steam cut off at | There is then a descent, most of which is at about 
50/63 a speed ot 60 m.p.h. was reached at the 1 in 170, to Flamboin (95 km. = 59 miles), followed 
foot of the steep part of Neufchatel bank. Here the| by a long gentle ascent to post 205. A fall to 
reversing gear was put to 60/63, and the 5 km. | post 215 and an easy rise to post 239 are followed 
were run respectively in 38} sec., 38; sec., 38% sec., | by more than 20 km., rising at 1 in 200 (average) 
39 sec., and 39% sec. Towards the top there is a|to Chaumont (261-2 km. = 162} miles). Chau- 
curve with a radius of 50 chains, which may account | mont summit is 1,025 ft. above sea-level. A fall 
for the slight fall in speed on the last kilometre. | at 1 in 170 to near post 268 and a rise averaging 
The gradient between posts 234 and 237 is all | 1 in 400 lead to another summit at post 303 (1,170 ft.) 
1 in 132. Taking 39 sec. (= 57-3 m.p.h.) as the | The line then falls at about 1 in 175 to post 323, 
normal time for 1 km., the horse-power for these | falls much more gently to post 362 and undulates to 
3 km. works out at 2,700, of which 1,500 were | Vesoul (381-1 km. from Paris and 725 ft. above 
exerted in overcoming the resistance due to gravity | sea-level). From Vesoul to a summit tunnel 
alone. By the time Boulogne was reached all the | between posts 429 and 430 there is a long climb 
lost time had been made up, but one of the tunnels | broken by a short dip before Lure (411 km. from 
was being relaid, so there was a further loss of | Paris and 967 ft. above sea). For 15 km. before 
3} min. | post 401 the gradient averages 1 in 200, and from 
The principal interest of the Boulogne—Calais Lure are 17 km. of 1 in 170 (average). The summit 
section is the ascent of the bank beginning at post | (1,312 ft.) is reached just beyond post 430. There 
268 and continuing to a point between posts 277 | are then three level kilometres and a fall into Belfort 
and 278. It is all inclined at 1 in 125, except a few | (442-7 km. = 275 miles from Paris and 1,172 ft. 
hundred yards at the station of Marquise, where it | above sea). 
eases to 1 in 400. The 9 km. from post 268 were; Engine 241-020 worked the 9.45 a.m. train from 
run in 5 min. 24 sec. (62 m.p.h.), and the 277th km. | Paris with eight vehicles weighing 366 tons behind 
took 41% sec. (54 m.p.h.). In this way lost time | the tender. The time allowed for the 103} miles 
was again regained, and when post 295 (1} miles | to Troyes was 98 min. Various delays were experi- 
from the terminus) was passed 4 min. were left for|enced at the outset, the principal one being at 
a punctual arrival. Unfortunately, an adverse | Nogent, where the viaduct was under repair and 
signal at the entrance of the terminus caused a_/|single-line working was in force. This was a bad 
further delay, so that the arrival took place 465 sec. | start for the succeeding climb to post 254. What 
late. The very hard 43} miles from Etaples, with | with one thing and another, only about 514 km. 
delays amounting to fully 5 min., had occupied | (32 miles) had been covered in the first 38 min., 
52 min. The time regained by the engine on the | and, if time was to be kept, the remaining 71} miles 
whole journey was about 18} min. | to Troyes must be run in an hour. Speed had risen 
The return train (2.50 from Calais) was composed | to 74 m.p.h. at post 50, was 70 m.p.h. at post 75 
of 11 vehicles weighing 513 tons. The engine was | and still very nearly 68 at the summit beyond post 77. 
No. 3-1275. A punctual start was made and the After this, except for the very slight slack (to 110 km. 
awkwardly-curved piece of line to post 292 (3 miles) | per hour) that has to be made at Flamboin, the 
took 6 min. 18 sec. At post 290, where the 1 in 125|maximum authorised speed limit of 120 km. 
begins, speed was about 54 m.p.h. The 11 km. to | (744 miles) per hour was so closely adhered to both 
post 279 occupied 8 min. 19 sec. (49} m.p.h.), and | downhill to Flamboin and up the succeeding long 
speed at the summit was 45-4 m.p.h. As the train | gentle ascent that post 143 (89 miles from Paris) 
was punctual, hard running was throughout the run | was passed in 85 min. 6 sec., and nearly 13 min. 
confined to the ascent of the various banks. Neuf-| remained for the last 14 miles or so to Troyes, 
chatel bank (km. 244-238 up 1 in 140) was climbed | which, with a quick stop, would have made a punc- 
in 4 min. 4 sec. (54} m.p.h.), with a speed of 51| tual arrival possible. Unfortunately, permanent- 
m.p.h. at the summit. The 33 km. of Gannes bank | way repairs were proceeding on this stretch, and 
up 1 in 390 occupied 18 min. 13 sec. (67} m.p.h.), | speed had to be severely reduced, and, though high 
and 20 km. of Survilliers bank 11 min. 51 sec. | speed was resumed as quickly as possible, 101 min. 
(63 m.p.h.). Each of the last 3 km. up this bank | 41 sec. had elapsed by the time the train stopped 











The line as far as Longueau is the same 


the tender. 


(31-28) took 373 sec. (59-8 m.p.h.). Paris was | at Troyes. The high-speed running up the gentle 
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ascent between Flamboin and Troyes had been 
performed with steam cut off at 30 per cent. to 35 per 
cent. of the stroke in the H.P. cylinders, and 60 per 
cent. of the stroke in the L.P. cylinders. Pressures 
in boiler and H.P. and L.P. steam-chests were 
about 290 Ib., 245 Ib., and 35 Ib., respectively. 

At Troyes, No. 241-020 was replaced by No. 
241-040. The safety valves of this engine blew off 
at 265 lb. per square inch. Twelve generally uphill 
miles to post 186 were run in 12 min. 55 sec., and 
then half a minute was lost by a slack ; steady work 
followed that took the train past post 239 (45 miles 
from Troyes) in 42 min. 8 sec. Here the ascent 
steepens, but 18 km., rising at 1 in 216 (average), 
were covered in 10 min. 35 sec. (63 m.p.h.), and the 
train passed very slowly through Chaumont station 
(59} miles) in 56} min. Langres, 81 miles from 
Troyes was reached in 77 min. 55 sec., 3 min. before 
time. The time allowed for this very hard run— 
Langres is 730 ft. higher than Troyes—was 85 min. 
For the 90} miles on to Belfort 94 min. were allowed, 
and, as far as Vesoul no attempt was made to run 
fast. There was one severe slack where the road 
was being relaid near Vitrey. Vesoul (524 miles 
from Langres, mostly downhill) was passed in 55 min. 
5 sec. In the next 30 miles the line rises nearly 
600 ft. Posts 386-401 up 1 in 200 took 9 min. 38 sec. 
(58 m.p.h.), and speed rose slightly as the bank 
was climbed. In the dip before Lure speed rose to 
744m.p.h. The 10 km. from post 411 rise at 1 in 166 







continuously. The first eight of them are pretty 
straight, and for some distance before post 419 
speed had settled down to a sustained rate of 
62 m.p.h. Later the gradients ease slightly, but 
from post 419 the curves are much worse, so that, 
though the cut-off in the high-pressure cylinders was 
increased from 43 to 45 per cent. of the stroke, speed 
for the last nine kilometres before post 428 was 
only 60-8 m.p.h. Speed fell below 60 m.p.h. for 
the 426th km., where the effect of the curves is 
particularly felt, but recovered on the straight 
and was 61 m.p.h. for the 428th km. Kilometres 
411-428 were run in exactly 10 min. (63-3 m.p.h.). 
Belfort was reached more than a minute early, in 
92 min. 46 sec. from Langres. 

The return train, worked by the same engine, 
left Belfort at 4.49 p.m., 4 min. late. The first 
84 miles to post 429, mostly up 1 in 200, occupied 
11 min. 56 sec., and the next 29} miles to Vesoul 
25 min. There was a slight slack at Vaivre and a 
more severe one at Vitrey, and post 323 (74} miles 
from Belfort) was passed in 73 min. 19 sec. at about 
66 m.p.h. The ascent, averaging about 1 in 175 to 
post 303 took 12 min. 38 sec. (59 m.p.h.), and was 
a curious contrast to the ascent of similar gradients 
earlier in the day by the same engine working in 
the same way with a load less by only 45 tons. 
Going towards Belfort the sustained speed up 1 in 
166 on a straight line had been 62 m.p.h. Between 
posts 313 and 309 the gradients are slightly easier, | 
and the line is also straight. Yet here speed was 
barely 57 m.p.h. It looks as if the resistance of the | 
second train was much higher per ton than that of 
the first. There is of course nothing abnormal in 
this, but it appeared to be a very clear case of certain | 
vehicles running with greater resistance than other | 
vehicles of the same general type. There was a| 
slack at costing about # min., Chaumont 
(1124 miles) was passed in 109 min., and the remain- 
ing 59} miles to Troyes, almost all downhill, were 
run in rather less than 58 min. Owing to a slack on | 





account of repairs to the road the last 3 miles to! with a rising tendency follow to post 349, whence! pound by the three-cylinder simple engine. It is 


the stop at Troyes took 6 min. The 171} miles from 
Belfort had been covered, start to stop, in 166 min. 
44 sec., and the 4 min., by which the train had 
started late from Belfort, had been made up. 

At Troyes No. 241—020 again came on. A very 
rapid start was made, 70 m.p.h. being reached in four 
miles ; but after 17} miles had been run in 17 min., 
the train was getting before time, and speed was 
moderated so that Flamboin (44} miles) was not 
passed till 42 min. 45 sec. had elapsed. Here begi 
the 11-mile ascent of Maison Rouge bank, the hard- 
est part of which begins at post 88 and continues for 
10 km. at the average inclination of 1 in 172. Post 
88 was passed at 70 m.p.h., and the 10 km. were 
covered in 5 min. 38 sec. (66 m.p.h.) Km. 79-78 
occupied 34% sec. (65 m.p.h.) The engine was 
steaming admirably, pressure in the boiler being 
maintained at 290 Ib. per square inch, and steam was 
cut off at 52 per cent. in the high-pressure cylinders 
and 70 per cent. in the low-pressure cylinders. In 
these circumstances it is probable that the horse- 
power developed was well over 3,000, but, high as 
was the speed, it was not so high as might have been 
looked for, and the impression before alluded to— 
that the resistance of the vehicles composing the 
train was above the average—was strengthened. 

The first 55 miles having been run in 53 min., 
there was little further opportunity for the engine 
on the easy gradients of which the remainder of the 
line consists. There was a long crawl over Nogent 








viaduct and the train was stopped by signal in 
Nogent station (93 miles) in 91 min. 34 sec. from 
Troyes. 

The State Railways have adopted the same 
design of 4-8-2 engine as the Est. The working 
pressure is, however, lower, 246 lb. per square inch. 

The most interesting of the numerous main lines 
worked by the State is that from Paris to Cherbourg. 
After the main line to Le Havre has been left at 
Mantes the gradients almost throughout are severe, 
though only one summit is more than 600 ft. above 
sea-level. There are six summits which require 
long-sustained efforts from the locomotive as well as 
a number of minor ones. 

Pose the Gare St. Lazare as far as Mantes (57-3 | 


a but between Mantes and km. 208 are five of 
the six high summits, near posts 69, 102, 133, 170 and 
|198. Between posts 59 and 69 the gradient is all 
1 in 111, and the succeeding descent to post 82 | 
averages 1 in 145. From post 85 to post 102 the | 
ascent averages 1 in 200, and is followed by 5 km. | 
down 1 in 125. Between posts 113 and 133 the 
ascent averages 1 in 250 and then there are 16 km. | 
downhill of which six from post 134 fall at 1 in 125. 
From post 149 to post 160 the climb is about 1 in 
300. There follow 8 km. at 1 in 125 and then there 
is an easier bit to the summit (615 ft. above sea) 





| outside Lisieux station there begins a climb of 


| is nearly all 1 in 125, but after this, as far as Lison 





| at post 170. On the succeeding fall to Lisieux 
|(118 miles) there are 14 km. down 1 in 125. Just 


1 in 100 which continues to the mouth of La Motte 
tunnel—6} km. After the tunnel are 8} km. down 
lin 100. Between post 208 and Caen (238-9 km. = 
148} miles) there are minor undulations. 

Soon after leaving Caen there is a stiff climb | 
between posts 241 and 255, the first half of which 





(295-2 km. = 183} miles), the ups and downs 
though still steep, are quite short. Hence the line | 
is nearly level to post 335. Steep, short undulations | 
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there is an ascent to the sixth and last of the high 
summits near post 360. From just before post 353 
to about post 368-6 the ascent is all 1 in 117. The 
final fall into Cherbourg (370-4 km. = 230 miles) 
averages 1 in 105. 

241-008 worked the 9.5 a.m. train from 
the Gare St. Lazare to Cherbourg, starting with 
453 tons behind the tender. Mantes was in 
36 min. 38 sec., and the bark of 1 in 111, which 
begins immediately after passing through the 
station, was climbed at an almost unvaried 40 m.p.h. 
At the foot of the next ascent, the line was being 
relaid, and the slack cost quite 4 min., but 
rose to 53 m.p.h., and Evreux (664 miles), at the 
bottom of the succeeding descent, was reached in 
78 min. 20 sec. from Paris. The hardest kilometre 
up the bank from Evreux, the 130th, which comes 
at the end of several miles of 1 in 166, was run in 
43% sec. (51-3 m.p.h.). Up to this point, the work 
done was simply an example of efficient everyday 
work with all delays scrupulously made good, but 
later, on certain lengths of line, work of much higher 
class was witnessed. There are from post 160 
8 km., practically all rising at 1 in 125, followed 
by two rising at 1 in 250 to the 615-ft. summit 
already described. The average gradient for 10 km. 
to the summit is thus 1 in 145. This section was 
run in 6 min. 50 sec. (54-5 m.p.h.) without much 
help from impetus, as speed was only about 4 m.p.h. 
lower at the summit than it was at post 160. Lisieux 
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(514 miles from Evreux) was reached in 55 min. 
18 sec. Lisieux station stands on a curve, and 
immediately after starting, the gradient steepens 
to 1 in 100, and so continues for four miles right up 
to the mouth of La Motte tunnel. It was raining, 
so nothing was wanting to make the start a hard 
one. All four valves were left in full gear, with the 
regulator wide open throughout the ascent. In 
this way, post 191, rather less than a kilometre from 
the start, was passed in 2 min. 32 sec., the 192nd km. 
occupied 86 sec., and the next three 68} sec., 60} sec., 
and 56: sec., respectively. Three miles had thus 
been run in 7 min. 2} sec., and speed had reached 





40 m.p.h. The three remaining half-kilometres to 
the tunnel occupied respectively 263 sec., 262 sec., 


= 35} miles) the line is level or gently undu-| and 26} sec., the last kilometre before the tunnel 


being thus run at 42-5 m.p.h. The reason why 
practically no acceleration took place on the last 
1} km. was obviously that the curves are here very 
sharp—900 m. and 1,000 m. radius (45 and 50 
chains). 

At Caen, vehicles were dropped and others added, 
‘and the weight of the train behind the tender was 
thus increased to 477 tons. As far as Caen, the 
train had been classed as a Rapide; from Caen it 
became an Express with frequent stops. 

The last stage was from Valognes (342-6 km.) to 
Cherbourg, and on this section the last high summit 
was crossed. Speed was 63-5 m.p.h. at post 353, 
and the next six kilometres, all, except the last few 
hundred yards, rising at 1 in 117, were run in 4 min. 
6 sec. (54-5 m.p.h.). The 358th km. took 43% sec 
(51-3 m.p.h.), and the 359th 444 sec. (50-6 m.p.h.). 


| Cherbourg, 17} miles from Valognes, was reached 
| punctually in 21 min. 4 sec. 


In view of the performances described, it is 
hardly necessary to say that the French railways 
are well satisfied with the four-cylinder compound 
type of locomotive. Nevertheless, at the ent 
time, a consideration is making itself felt that may 
result in the supersession of the four-cylinder com. 
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believed that the movement towards faster and 
heavier trains will,continue indefinitely, and that 
before long engines of such great power may be 
required that it will no longer be possible to find 
room for cylinders big enough to expand the steam 
as it is expanded in the L.P. cylinders of the com- 
pound engines. The immense boilers of the 
engines of the future will provide so much steam 
that it may be impossible to make the cylinders 
big enough to expand it down to the economic limit, 
and from necessity H.P. cylinders alone may be 
used. There remains the question of the number 
of these cylinders. The satisfactory bearings that 
can be provided in a three-cylinder design seem to 
have influenced the French railways to begin their 
experiments with engines of that type. A machine 
of this sort is shortly to be set to work on the State 
Railways. An outline drawing and particulars of 
dimensions are given in Fig. 2, on p»ge 33. 

This locomotive has three cylinders, of which the 
two outside are 530 mm. in diameter by 760-mm. 
stroke, and the inside 570 mm. in diameter by 
650-mm. stroke, or 20-88 in. by 29-96 in., and 
22-46 in. by 25-57 in., respectively. The diameter 
of the driving wheels is 1-950 m. (6 ft. 4} in.), and 
the working pressure 20 hectopiezés (290 lb. per 
square inch). The mean tractive effort works out 
at 33,346 kg. (73,361 Ib.). The engines are fitted 
with feed water heaters on the A.C.F.I. system, and 
with mechanical stokers, the motor for the latter 
being on the engine. The boiler barrel is of special 
nickel steel. The firebox is 2-40 m. long by 2-10 m. 
wide (7 ft. 10} in. by 6 ft. 10§ in.), giving a grate 
area of 5 m.* (53-8 sq. ft.). A combustion chamber, 
1-50 m. (4 ft. 11 in.) long, extends into the barrel 
from the firebox, the latter having a total heating 
surface of 27 m.* (290-63 sq. ft.). The tube heating 
surface amounts to 275-40 m.* (2,964-4 sq. ft.), 
making a total of 302-4 m.* (3,255 sq..ft.). The 
superheater surface is 90-75 m.* (973-8 sq. ft.). 
The firebox has a brick arch supported on arch 
tubes. The weights in working order are as 
follows :—On the bogie, 26,700 kg. (26-22 tons) ; 
on the coupled wheels, equalised, 78,400 kg. (77 
tons); on the trailing truck, 19,000 kg. (18-66 tons), 
making a total for the engine of 124,100 kg. (121-88 
tons). The total weight of the tender is 76,100 kg. 
(74°74 tons), making 200,200 kg. (196-62 tons) for 
the whole machine. 

It remains to acknowledge the extreme kindness 
experienced at the hands of the authorities of all 
the railways concerned, and the goodwill and energy 
displayed by the different inspectors and engine 
crews in demonstrating the capabilities of their 
engines. 


REFRACTORY SERVICE, WITH PAR- 
TICULAR REFERENCE TO BOILER 
FURNACES. 

By Joun Waker, A.R.S.M., B.Sc. 
(Concluded from page 7.) 

Slag Attack.—Slagging is one of the most important 
causes of failure, but one which, in view of its 
complex nature, is hardest to deal with and about 
whose fundamental principles least is known. 
Considered first as a chemical reaction, we have the 
fact that coal or coke ashes in general are 
aluminium silicates containing iron oxides, lime, 
magnesia, sodium and potassium oxides as the chief 
impurities. The amount of these impurities may 
vary appreciably with different coals. At low 
temperatures such an ash forms a slag in which the 
amount of glassy material is rele tively small, being 
saturated with crystallites of magnetite and mullite 
with varying quantities of anortaite, fayalite, &c., 
formed from the above-mentioned constituents of 
the fuel ash. If a surface of contact between a 
firebrick and the slag is examined at this stage, 
it will be seen that very little penetration has 
occurred, and the amount of corrosion is slight. 
As the temperature rises, however, the slag becomes 
more glassy, the solids first formed tend to re- 
dissolve, the iron and lime compounds first, and the 
mullite crystals going into solution more slowly. 
An examination of the firebrick at the surface of 
contact with the slag will then begin to shew more 
penetration, while a zone of interaction makes its 
appearance between the slag and the refractory. 


With firebricks, this zone’ consists chiefly of fine 
needles of mullite which form the white line or 
band behind the slag face, which will be familiar 
to those who have examined the used bricks taken 
from their furnace linings. These fine mullite 
needles are apparently a reaction product of the 
refractory and the slag, i.e., active corrosion has 
commenced. 

If the working temperature increases further, 
a stage is first reached when the glassy material 
or liquid phase is at a maximum, and then as the 
temperature increases still further, the amount of 
glass decreases again, while the amount of fine 
mullite needles in the interaction zone increases 
rapidly. Penetration of the brick by the slag may 
become very pronounced. At this stage corrosion 
of the refractory is extremely rapid. 

The above description, however, represents a 
theoretically perfect case of slag corrosion, and 
while it may serve as a general explanation of the 
type of reaction which occurs, or should occur, 
between a coal ash and fireclay refractories, yet 
there are many physical properties which may 
play very important parts in the slagging operation 
and may entirely alter the results. In general 
the coal ash and/or the slag produced by the 
reaction between the slag and refractory melts at 
a temperature below the operating temperatures 
in the furnace, so that the rate of reaction between 
the fuel ash and refractory is an important factor, 


For example, in furnaces burning solid fuels, with 
chain grates, retort stokers, &c., the employment 
of an extra thick fuel bed results in high temperatures 
and a more strongly reducing atmosphere, so that 
refractory life is usually short under these conditions. 
With pulverised fuel, gas or oil fuels, the atmosphere 
will be controlled by the balance of the amount of 
fuel blown in and the amount of air (primary or 
secondary) admitted for its combustion. The 
furnace atmosphere can therefore be made less 
strongly reducing and conditions less severe for 
the refractories by using a higher proportion of 
excess air, which, however, is apt to result in a 
decrease of boiler efficiency, due to higher stack 
losses. In some cases, however, the over-all plant 
efficiency may be maintained by the benefit arising 
from the higher superheated steam temperatures 
obtainable. 

The amount of refractory surface exposed to the 
slag attack will naturally affect the rate of wear 
and, in this connection, the porosity and permeability 
of the refractory are important. Refractories of 
| high porosity will, in general, be penetrated more 
readily by the slag, thus increasing the surface of 
contact and wear. The penetration will also, 
however, be affected by the size and shape of the 
pores ; a coarse open-textured brick with large 
|interconnected pores will be penetrated more 
readily than a brick of equal porosity whose pores 
are fine and less interconnected. The permeability 





particularly as the refractory is employed in walls | of a refractory is, therefore, likely to be of greater 
and arches, from which the slag may run off. For, | value in indicating its probable resistance to penetra- 
if the rate of reaction is high, and the product—a | tion by slag than its ordinary porosity figure. The 
fluid low melting-point slag—is quickly formed in | permeability of a brick may be reduced considerably 
large quantities, then it will run off the face of the | if, under conditions of service, it tends to glaze 
wall readily, leaving a fresh refractory surface to | readily. The formation of a thin dense “hide” 
be corroded. On the other hand, if this rate of |on the surface of the brick may almost eliminate 
reaction is much slower, although when the slag is| penetration and largely contribute towards the 
formed, it may have exactly the same melting point, | refractory’s successful resistance to slag attack. 
yet, since it is clear that at any time there will be | For this reason, at moderate temperatures a semi- 
a good thickness of relatively unchanged fuel ash silica, or other less refractory brick, which glazes 
on the wall, with only a thin layer of the fluid slag | readily, may offer greater resistance to attack by 
between it and the refractory, the slag will run off|a fluid slag than a more aluminous refractory. 
the wall much less readily and refractory life should | If the temperature rises sufficiently for the less 
be correspondingly longer. |refractory semi-silica brick to soften appreciably, 

A third factor is the viscosity of the slag formed, | 8quatting _may cocur, and the resistance to slag 
as this will influence the velocity of the movement | attack will be also greatly reduced. In these 
of the slag on furnace walls and arches. It is | circumstances, a well burnt aluminous firebrick will 


obvious that the greater the velocity of the slag| generally give the better service. 


over the refractory face, the more rapidly is fresh| The extent and effect of slag penetration will also 
slag brought up to the attack and the more rapidly | be influenced by the thermal conductivity of the 
does the refractory wear away. The greater the | brick, since the latter property will, to some extent, 
viscosity of the slag, the slower will be its movement | determine the temperature gradient through the 
over the refractory face. Similarly, the viscosity | brick. The extent of the slag penetration will be 
influences the rate of diffusion, both of gases through | much reduced where there is a steep temperature 
the slag or of the products of reaction in the slag. | gradient for, once away from the face, it will be 
Incidentally, it is worthy of note that the great | quickly chilled to a temperature at which its cor- 
value of aluminous firebricks in resisting slag attack, | rosive properties will be negligible. Inasmuch as 
is in part due to their influence on these factors | the extent and type of insulation employed in a 
which have just been considered. The more highly | boiler furnace wall also affect the temperature 
aluminous a firebrick is, the more mullite crystals | gradient through the working face bricks, so will 
or the more mullite forming material, it contains— | this factor also influence the amount of slag attack. 
| i.e, ® material whose crystals we have already| It will be realised that another factor will be that 
|mentioned dissolve or re-dissolve least readily in | of the surface tension of the molten slag, as, clearly, 
the glassy material of the slag. The rate of reaction | the ease with which a refractory is “ wetted” by 
between this class of brick and coal ash slag is slower |the molten slag and the extent to which the fluid 
than for more siliceous bricks. Furthermore, the |slag is drawn up into the pores of the refractory 
| effect of solution of aluminous firebricks is to increase | by capillary action, will greatly affect the extent 
|the alumina content of the coal ash slags which | to which it is attacked by the slag. Unfortunately 
are, in general, impure aluminium silicates of such | very little work has been done upon this factor. 
a composition that an increase of alumina content | Highly aluminous refractories have been found to 
increases the refractoriness of the slag and also| be less readily “ wetted” by molten slags than 
renders it more viscous, so that its corrosiveness is | most refractories, whilst silicon carbide refractories 
greatly reduced. certainly have this property to a high degree, and 
We have remarked previously that a reducing | hence slags tend to “ bead up” upon them like 
atmosphere may greatly decrease the refractoriness | water on a greasy surface. This largely contributes 
and strength under load of a fireclay refractory, | to the anti-clinkering properties of silicon carbide 
but it may have an even greater effect upon the | bricks, as has already been mentioned. 
resistance to slag attack, in that it reduces the| Other properties of the bricks themselves which 
iron compounds both of the coal ash and the products | may greatly influence their resistance to slag attack 





of reaction between the ash and the refractory, to 
the ferrous state, giving ferrous silicates which melt 
at lower temperatures, thus producing a more 
fluid and corrosive slag. Experience offers strong 
support to this theory and, in furnaces where 
strongly reducing conditions obtain, it is usually 
found that the refractories have a correspondingly 
high rate of wear. The furnace atmosphere is to 





some extent under the control of the operators. 


are bound up with their manufacture. For example, 
the bond of a brick may be very much less resistant 
to corrosion than the grog employed with it, or 
the tenacity with which the grog is held by the 
bond may be very small, due to the grog shrinki 
unduly when the brick is kilned and becoming 
loose, or due to the physical a of the 
, its porosity, shape, &c. Then not only may 
he tel: Oune rapidly by corrosion, but the slag, 
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particularly if it is a fluid one, may eat rapidly 
into the bond and carry away many of these grog 
grains entrained in itself as it runs down the wall ; 
this form of erosion may be more destructive than 
the slag corrosion. 

The velocity and direction of movement of the 
furnace gases in which the fuel ash particles are 
entrained, will influence the distribution of the 
ash on the refractory walls and arches, and may also 
locally affect the direction and rate of flow of the 
slag produced, by the reaction between the refrac- 
tories and the fuel ash deposited on them. The 
intense impingement of flame on the slagged area 
also intensifies the slag attack, since the flame 
temperature is usually higher than the average 
furnace temperature; high local temperatures 
may thus be reached, particularly where the flame 
impinges on a fairly rough, grooved or pitted surface. 
It will be borne in mind that the rate of slag attack 
may in some instances increase very rapidly with 
small rises of temperature. It is clear, then, that 
furnace design or modes of operation which give 
rise to local impingement either of flame or furnace 
gases, or both, upon the refractories should be 
avoided ; such troubles may be caused, for example, 
by bad air distribution under and through the grate, 
fuel beds of uneven thickness, loose fitting grates, 
and so on. 

Summarising, we see that slag attack consists 
of a chemical reaction roughly on the lines which 
have been outlined, the destructive power of which 
may be influenced by such factors as the rate of 
reaction between the fuel ash and the refractory, 
surface tension and viscosity of the slag, furnace 
temperatures, impingement of flame and furnace 
gases, permeability of the refractory and the 
amount of erosion accompanying the reaction, &c. 
Hence it is rarely found that a refractory and 
slag interface conforms exactly to the description 
outlined earlier, for the “theoretically perfect 
case” of slag corrosion. Slag troubles really call 
for a thorough investigation of all these factors by 
a specialist, together with such data as the analysis 
of the coal ash, influence of furnace construction 
and so on, but there are one or two rough working 
rules which can generally be followed without 
being very wide of the mark : — 

(1) If the brick slag interface shews a fairly 
thick coating of a dry non-glassy slag and there 
is a sharp line of demarcation between the slag 
and the brickwork, there is little need to worry 
about slag attack. 

(2) If the slag is fairly glassy and there is a good 
white line between it and the refractory proper, 
although penetration is small, it can usually be 
taken that conditions are more severe, but that the 
firebrick is still a fairly suitable one. 

(3) When the slag contains obvious grog particles 
entrained in it, and penetration is fairly pronounced 
(rarely with such cases is there much white line 
showing), then erosion is occurring and a better 
brick may be required, usually a denser one, as has 
been explained, with a less sandy or open texture, 
and one in which the grog is better gripped by the 
bond. Alternatively, if a high grade brick is 
already in use, specially cooled walls may have to 
be considered. 

(4) When it is seen that, although furnace 
temperatures are low, the slag is apparently a very 
fluid one and tends to penetrate readily into the 
refractories (the slag layer being very thin), then 
a brick should be chosen chiefly for its texture, 
i.e., it is not essential that the brick should be highly 
refractory, &c., but it should be close textured, 
of a low permeability, and if it has a tendency to 
glaze so much the better. 

(5) If temperatures are very high and the slag 
is naturally fluid and corrosive, then refractoriness 
and chemical composition are important, and a 
refractory highly aluminous brick should be chosen 
which has been carefully made and burnt to give 
a good texture with low permeability. 

So far as the actual construction of walls to resist 
slag attack is concerned, we again have to consider 
the matter of joints, which should be as thin as 
possible. A good setting material should be chosen, 
one which does not shrink unduly and crumble on 
drying, but which does not owe its green strength 
to the presence of a high percentage of sodium 





silicate or other flux which will reduce its resistance 
to slag attack. 

Fabricated Walls.—In the following sections of 
this article it is proposed to outline briefly the ad- 
vantages of special types of fabricated furnace walls 
and arches, and particularly their respective merits 
as far as meeting the destructive influences we have 
been considering, are concerned. The first improve- 
ment upon the normal solid brick wall was the 
so-called cavity wall, consisting merely of a 44-in. 
or 9-in. working face of first-quality firebricks, 
with a space left between them and the outer 
furnace wall of cheaper bricks, the front wall being 
held in position by ties extending across the space 
to the rear wall. In general, openings are made in 
the working face connecting this cavity to the 
interior of the furnace, and further, connection is 
also made with the atmosphere through ports in 
the exterior furnace casing. Air may thus be 
drawn by the slightly negative pressure in the 
furnace from the outside into the cavity of the 
wall, and thence into the furnace, or, alternatively, 
it may be forced through the wall by means of a 
fan. The firebrick working face is cooled by this 
air, with the result that (1) it retains greater 
strength under load, which is important if the 
actual furnace temperatures are high; (2) the 
coal-ash slag falling upon the wall is chilled and 
may, if conditions are good, thus be prevented 
from adhering, or at least its viscosity is increased 
and its corrosiveness reduced, giving longer refrac- 
tory life. 

It cannot be emphasised too strongly, however, 
at the onset of these descriptions of various 
walls, that in general the designers have neither 
aimed at nor succeeded in providing walls which 
are so thoroughly cooled that an inferior grade of 
brick will prove satisfactory ; but these walls will 
give a good-quality brick a chance to show its 
merits, particularly where conditions without 
cooling have previously been so severe that a really 
good brick only lasted a little longer than a cheap 
brick and was not an economical proposition. 

The simple cavity wall is, obviously, not very 
efficient, and the question of providing adequate 
support and trying to get stability, without undue 
loss of cooling effect due to the use of very thick 
inner walls, is a problem which has been tackled 
by many designers who have produced several 
different types of wall with various merits. 

The next class of wall is the suspended fire- 
brick wall, built of special shapes or blocks, among 
which probably the Bigelow and Detrick Suspended 
walls are best known in this country. For the 
Bigelow wall it is claimed that each block is indepen- 
dently and positively supported, thus eliminating 
the accumulating load found in ordinary built-up 
walls in descending courses in the wall. Thus, there 
is less tendency for the blocks to squat under load 
in use, as each brick has only to carry its own 
weight, whereas in an ordinary built-up wall of 
any height the bottom courses which carry the 
whole weight of the wall above, may be subject to 
an appreciable load. Each block is also free to 
expand or contract on its own, the movement 
being taken up locally. Repairs and replacements 
are readily made, and a worn patch can be removed 
and new blocks put in without disturbing the 
remainder of the wail. Finally, of course, these 
walls have the advantage of air-cooling already 
mentioned, viz., the adherence of slag to the wall 
or an increase of the viscosity are prevented and 
its corrosiveness largely reduced. 

In the other air-cooled firebrick wall mentioned, 
viz., the Detrick wall, the wall is sectionalised, 
small groups of refractories being supported inde- 
pendently on different hanger bars, with the same 
objects in view; the refractories are relieved of 
the weight of the wall above, reducing the risk of 
squatting under load at high temperature. In this 
wall allowance is made for expansion in each section, 
vertical expansion by a special packed expansion 
joint, while the horizontal expansion is practically 
taken up by the joints between each vertical row 
of blocks, though provision may also be made for 
the wall to expand horizontally as a unit. These 
walls have the advantage that sections can be 
replaced without disturbing the rest of the wall. 

Next, there are water-cooled fireclay walls and 








arches of many kinds, in which specially shaped fire- 
clay blocks may fit round and in front of water 
tubes, or the firebrick wall (which may or may not 
be of the suspended type) may be “ screened” by 
water tubes placed in front of it. All these walls 
have the same object of reducing the temperature to 
which the refractories are exposed, thus increasing 
their ability to carry load, and also chilling the 
slag, preventing its adherence to the refractories, 
or at least greatly increasing its viscosity and 
reducing its corrosive powers. Where fireclay 
blocks of special shape are fitted round the front of 
water tubes the temperature gradient through the 
refractories is apt to be very steep, and the refrac- 
tories have to be made in a specially suitable open- 
textured class of material which can accommodate 
itself to the strain without fracture, or, alterna- 
tively, in a material of low reversible thermal 
expansion. 

Furnace Arches.—While sprung arches are by 
no means obsolete in this country, they have largely 
been displaced by flat suspended arches of some 
type or other. The shape, size, &c., of furnace 
arches may vary considerably with the kind of coal 
or other fuel being burnt, and are also dependent 
upon the type of furnace in which they are to be 
employed. The functions of the various types of 
arches are many: First, ignition arches are, as their 
name suggests, used to ensure the ignition of the 
fuel immediately it enters the furnace; “ coking” 
arches ensure the proper distillation of the volatiles 
from some types of coal, and generally help to 
burn the fixed carbon over the whole fuel bed—a 
process which may be furthered by means of a 
special rear arch over the end of the grate. The 
refractories of these arches perform their functions 
partly by reflecting heat back to the fuel bed, and 
partly by absorbing heat themselves, becoming 
incandescent, and radiating heat. 

Suspended arches have many great advantages, 
the first of these being that there is much more 
flexibility available in their construction, and their 
shape and position can be modified considerably 
to ensure the best possible combustion of a wide 
range of fuels. Suspended arches enable furnace 
designers to secure much more perfect combustion 
with fuels which are difficult to burn, and to burn 
fuels which it was impossible to burn on a practical 
scale in sprung arch boilers. In the early arch 
designs these results were often obtained at the 
expense of heavy refractory wear, but with further 
experience and modification of design the desired re- 
sults are being maintained, while the severity of con- 
ditions for the refractories is considerably reduced. 
In fact the flexibility of suspended arch construction 
provided the means for developing arch formation 
on truly scientific lines. It is appreciated that the 
shape of the underside of a sprung arch is not 
conducive to complete and even combustion over 
a flat fuel bed of uniform thickness. The concavity 
of these arches results in heat being reflected and 
radiated unevenly across the grate, while furnace 
gases tend to pass to the centre of the furnace, 
with the result that combustion is irregular. 
Further, in a sprung arch the bricks, as has been 
explained earlier, are subjected to severe compressive 
strains, strains from which the blocks in suspended 
arches are free, an important point when it is 
remembered that a great reduction of strength 
takes place in most refractories as the temperature 
increases. 

The use of suspended arches enables much wider 
grates to be used, or even for one arch to be thrown 
over two or three stokers; while it will be 
appreciated that a greater furnace volume can be 
maintained with the same height of arch. From 
the point of view of repairs, suspended arches 
represent an economy, as blocks or small sections 
of the arch can be replaced without disturbing the 
rest, whereas when a sprung arch fails it usually 
has to be completely rebuilt. In pointing out the 
benefits to the refractory from its use in a suspended 
arch as compared with a sprung arch, the assump- 
tion is made that furnace conditions are roughly 
the same ; actually suspended arch systems enable 
arches to be constructed in positions impossible 
for a sprung arch, to obtain particular results ; 
conditions may be more severe for the refractory 
and life correspondingly shorter, but under similar 
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conditions a well built suspended arch will give 
better refractory service than a sprung arch. 

There are many different patent designs of 
suspended arches, including the Bigelow, Detrick, 
Illinois, Karrena, Poulton, Liptak single suspension, 
Liptak double suspension, &c., which it is beyond 
the scope of this article to discuss in detail, and for 
which the reader is referred to the catalogues of 
the makers. So far as refractory life is concerned, 
the destructive influences on suspended arch blocks 
are covered by the general remarks in the first part 
of this article, but there are one or two points, 
however, which may be further amplified. First, 
the effects of dust laden gas and flame impingement 
may be serious on an arch, and help to give rise to 
the grooving or scouring of local hollows or 
furrows. 

Bad air distribution under grates has already 
been mentioned as a serious enemy of furnace 
linings, and the grooving of arches is one of the in- 
evitable results. Any maldistribution which results 
in excessive air being forced through one part of 


of high local gas velocities, when the trouble is 
confined to asmall patch or patches of the arch ; but 
trouble may also be experienced from the scouring 
of the arch refractories due to the maintenance of 
very high gas velocities throughout the furnace. 
The writer encountered a case recently where the 
furnace had front and rear arches which were both 
very long and flat, leaving a relatively small gap 
between them just past the middle of the stoker. 
The furnace was being driven hard to meet heavy 
loads on the boiler plant, with the result that the gas 
velocity through the gap or “throat” between 
the arches was extremely high, and the front arch, 
particularly the radial end blocks, was scoured 
away at an alarming pace. Any steps therefore 
that can be taken by the arch designer to reduce 
the furnace gas velocity as early as possible 
without interfering with combustion, will result in 
much improved refractory service. In this con- 
nection, the practice of placing the flat ignition 
arch down close to the fuel bed and then constructing 
the coking arch with a<airly steep slope up away 





thermal conductivity of the silicon carbide enabling 
better results to be obtained than with the ordinary 
firebrick cavity wall, yet specially designed walls 
justify their extra initial cost by improved results, 
proving more economical in the long run, due to 
their more efficient cooling, their fuller and more 
scientific use of the unusual properties of the silicon 
carbide, and also greater structural stability. There 
are several types of air-cooled wall designed primarily 
to take the fullest advantage of the high thermal 
conductivity of silicon carbide, and considerable 
experience has already been obtained with them 
in United States power stations. Results have been 
understood to be very satisfactory and interest is 
awakening in them in this country also, where a 
few installations have already clearly demonstrated 
their usefulness. There is little doubt that this 
type of wall will justifiably gain in popularity with 
increased experience. 

There are several “ patent” walls for each of 
which the designers claim sundry advantages ; 
these include the CC. air-cooled walls, one type 
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& grate, may cause the furnace gases and possibly | from the fuel bed seems to be sound, as it allows | of which is an adaptation of the Bigelow patent 
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flame to be forced up, impinging sharply on the | 
arch above it, and the blocks at that particular 


point wear rapidly. This wear is due to a com- 





















































(9415.0) 


the furnace gases to expand rapidly, to decrease in 
velocity and pass up readily through the less 
restricted throat. 

When suspended arches are employed in furnaces 
built with air cooled suspended firebrick walls, 
the cooling air which is preheated by its passage | 
through the walls may be passed into the furnace 
through suitable ports in the arches, either between | 





|the ignition and coking arches or through the 


coking arch itself. This warm secondary air besides 
aiding combustion tends to blanket the arch | 
and protect it, both by keeping its temperature | 
down and by deflection of the furnace gases, which 
might otherwise impinge upon it. If the furnace | 









constructions already described, with a fireclay 
rear wall suspended from exterior steelwork. A 
thin silicon carbide wall is built up in front of this 
fireclay wall, using special silicon carbide tiles, in 
such a way as to leave an air gap between the 
fireclay and silicon carbide walls, a gap which is 
bridged by special tie-pieces connecting the two 
walls. 

This construction is employed in cased boilers 
with comparatively thin side walls, but where the 
boiler furnace has thick firebrick walls, an adapta- 
tion of the Liptak type X interlocking wall is 
used. Both of these designs make economical use 
of the more expensive silicon carbide refractory, 


| and naturally only the working face should require 


renewal. Another patent wall is built of specially 
shaped flanged panel bricks, one feature of which 
is the Venturi-shaped holes with which the panel 
face may be pierced if desired, and through which 
the air preheated in the wall may be drawn or forced 
into the furnace to aid combustion. Successful 
constructions have also been made with hollow 
blocks which are simply set one upon the other 
like courses of bricks as shown in Fig. 6. This 


bination of abrasion and slag attack accelerated | is constructed with solid uncooled walls, but is| construction has the great advantage of simplicity. 


by the localised high temperature caused by flame | 


equipped with air preheaters, then a little of the | 


This Fig. 6 and Figs. 7 to 11 are reproduced by 


impingement, and possibly helped by the local | #if may with advantage be tapped from this source | the courtesy of Messrs. The Morgan Crucible Com- 
combustion of unburnt or partly burnt fuel particles | before the bulk of it is utilised as hot primary air pany, Limited, Battersea. 
entrained in the furnace gases, which, incidentally, | passed through the grate, and may be admitted; Recent Improvements.—New designs have been 


also maintain a strongly reducing atmosphere at the | 
face of the refractory. Loose, badly fitting grates | 
let excessive air up at the sides. 


through the arch in a similar manner. 
. . | 
Leaving those types of fabricated walls and | 


produced, which consist essentially of a rear fireclay 
panel wall and a similar panelled silicon carbide 


The admission | arches which, as already mentioned, help good | front wall, built with the recessed faces towards 


of air into the wind box below the stoker from ports | quality firebricks to justify their slightly extra cost | one another, as in Figs. 7 to 9. This arrangement 
directly opposite one another, may result in the | by giving improved service, we may turn to special | enables the direction of flow of the cooling air to 


two streams of air meeting below the centre of the 
grate in such a way that excessive air is forced 
up through the middle of the fuel bed; for while 





walls designed to utilise to the utmost the peculiar | 
properties of some super-refractories. 
Air-Cooled Silicon Carbide Walls.—Silicon car- 


be definitely controlled, the cooling medium being 
split up in a multiplicity of streams, each with its 
own clear marked path across the wall. Further- 


the air distribution along the length of the grate| bide refractories as already mentioned have a/ more, by the spiral and turbulent flow which may 
can be controlled by suitable adjustment of the | highly “ non-wetting” surface, high refractoriness | be imparted to the cooling air, pocketing is elimi- 


dampers along the sides of the furnace, there is | 
usually little or no control over the distribution | 
of the air across the grate. A fuel bed of uniform 


thickness and quality is essential for uniform 
combustion, and feed gates need therefore to be 
kept in good repair, while if the fuel burnt contains 
a fairly wide range of sizes, care must be taken 
to see that segregation of the fines and coarse does 
not occur. 

Reference has been made above 








to the ill effecta | 


with standard 9 in. by 4} in. by 3 in. bricks, and 
although good results have been obtained, the high 


and a thermal conductivity of from 5 to 7 times | 
that of ordinary fireclay. Silicon carbide is there- | 
fore a unique refractory material, but its full value, 
for boiler furnace use at least, cannot be realised | 


unless it is used in types of wall designed to take | 


nated, and the air being forced on to the back 
face of each silicon carbide panel, destroys any 
tendency there may be for a hot air film or layer 
to adhere to the face of the blocks. This type of 
wall aims at utilising the cooling air most efficiently, 


fullest advantage of its peculiar physical properties. | and should be ideal where relatively small volumes 


Silicon carbide was naturally first employed in 
plain cavity walls, built up as already described 





of air are available for cooling purposes. It will 
be appreciated that there is considerable baffling 


in a wall of this type, entailing a corresponding 
increase of fan pressure to force the air through, 
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| furnace as hot secondary air through suitably placed | POWER AND MECHANICAL ENGI- 
| ports in the walls, a practice which incidentally) NEERING EXHIBITION, NEW YORK. 
but the baffling is scientifically arranged to secure | helps to maintain a less strongly reducing atmosphere; 06 an ; at sical 
th . . f ; . | From 1922 to 1930, inclusive, an exhibition of power 
e greatest cooling effect, i.e., to use the air most | near the furnace walls. : . : : P A 

; ae : -lipaee* and mechanical engineering equipment was yearly held 
effectively. Figs. 7 to 9 should make the design of} Turning finally to completely armoured water-| in New York concurrently with the annual meeting 
this type of wall, which is difficult to describe briefly | cooled walls, we have such designs as the Murray| of the American Society of Mechanical Engineers. 
more readily understood. Only the silicon carbide | fin walls, which employ no refractory at all, and | Reference was made, at the time, in these columns to 
inner wall should need replacement; the outer| also the alternative development of the Bailey wall, | the exhibitions of 1929 and 1930. Owing to the change 


which consists of small highly refractory tiles round | of conditions, it was decided to hold the exhibition 


fireclay should last out a number of inner linings, | 
thus decreasing the cost of repairs. This is an | which a steel shroud is cast ; the tile has a series of | 
economical design of wall, in that a minimum of | tapered perforations through its face and the molten | 
the more expensive silicon carbide material is|steel flows through these in casting and chills, 
employed and that only where it can be used to| gripping the tile strongly. The refractory calls for | 
best advantage. properties which entail close control of manufac- 
The principle of this wall is also applicable to| ture, to see that sufficient elasticity and strength | 
furnace arches, particularly sprung arches, the| are maintained to resist the shock of casting without 
concave or working face being made of highly! fracture, and, at the same time, the tiles must be 
refractory panels and the upper or convex side in of special material and also sufficiently close textured 
a less refractory material. Secondary air or even| or non-permeable to offer a high resistance to slag | 
gas may be preheated between the two arches and | penetration. The refractory-faced steel blocks | 
admitted through ports set at intervals in the arch to| clamp on to, and are cooled by, water tubes. 
aid combustion as in Figs.10 and11. Incidentally,| Excellent results have been obtained with this 
in providing the cooling air for hollow silicon carbide ; system and the walls should last out the boiler. 
furnace walls, it is preferable to use positive pressure| Other types of armoured water-cooled walls are | 
and force air through, rather than to try and| used, but they all have the common drawback of 
draw it through, for silicon carbide refractories | being very expensive. There has been a tendency 
have in general a fair gas permeability, and a positive | to regard air-cooled walls, particularly air-cooled 
pressure in the wall forces the cooling air into the | silicon-carbide walls, and these armoured water 
brick pores, helping to cool them, while a negative walls as rivals, but the fact should not be lost 
pressure would tend to draw gases through the wall} sight of that these two types of wall can be| 
from the furnace, neutralising part of the benefit | utilised together with advantage, the water-cooled | 
of the exterior cooling. armoured portion being employed in the area of| 
In all the types of air-cooled silicon carbide walls | most severe conditions and the air-cooled wall being 





described, the cooling air, which becomes preheated 
in passing through the walls, may be passed into 
the furnace to aid combustion and to prevent the 
loss of the sensible heat it contains. If it is not 
too hot, it may be returned and used under the 





used in the less troublesome parts, or where water 
tubes cannot easily be taken. 

{Note.—The author desires to point out that in 
the first portion of this article, on page 5 ante, in | 


column 1, line 27, the words, “‘50 deg. C. per —- 


stoker, but more usually it is admitted into the | minutes” should read “ 50 deg.C. per 5 minutes.”’] | 


biennially after the latter year, so that in 1931 none 
was held, the event being revived last month, when 
from the 5th to 10th, inclusive, the tenth Show of the 
series was held, as previously, in the Grand Central 
Palace. 

The American Society of Mechanical Engineers and 
American Society of Refrigerating Engineers meetings 
were also held during the same week in the Engineering 
Societies’ Building, not far away, so that it was again 
possible for engineers attending these also to inspect 
some of the most recent developments in the power 
and mechanical engineering field. 

While the depression has undoubtedly resulted in 
some of the former exhibitors not being represented on 
this occasion, yet some 300 firms participated in the 


| recent Show, and this number is regarded as eminently 


satisfactory in present circumstances, coupled as it 
was with the good attendance of nearly 99,000, which 
we understand to be a record. There was rather less 
heavy plant than usual, perhaps, but the equipment 
shown was generally of a high standard, and of consider- 
able novelty in many instances. During the past 
two years, manufacturers have been paying much 
attention to improvements in fuel preparation and fuel 
burning equipment, to the collection of cinder and ash, 
and improvements in furnace walls, with the object 
of reducing outage, maintenance, &c. Accessories 
in the way of instruments and meters have been 
developed to a greater accuracy, so that waste may 
be more readily detected and prevented, while auto- 
matic control has made marked progress. 

Among the distinctly new things to be seen at the 
1932 Show may be mentioned a device for controlling 
the fuel level in ball mills, a three element water-level 
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control, a new type of temperature control designed 
to eliminate hunting, and a differential draught control 
system. Valves’ and fittings of alloy steels, designed 
to meet the conditions imposed by the trend towards 
higher temperatures and pressures, were also repre- 
sented, and recent progress in welding was illustrated 
by fittings and boiler drums. In this connection, 
Messrs. Babcock and Wilcox Company, 85, Liberty- 
street, New York, showed specimens illustrating the 
character of the welding being used on the 50,000-ton 
contract secured from the Reclamation Service for steel 
pipes for the hydraulic power and flood control tunnels 
of the Hoover Dam, on the Colorado River. An 
exhibit of chlorination methods attracted a considerable 
amount of interest in relation to sliming troubles in 
condensers, and among other novelties was a device 
for removing free air from circulating water. Messrs. 
Cochrane Corporation, of Philadelphia, Pa., exhibited, 
as a matter more of intrinsic interest than of business, 
a small turbine operated by a jet of vapour produced 
as a result of the difference in temperature in a wet and a 
dry bulb or closed coil system. The turbine wheel 
was of glass, mounted in jewelled bearings. 

In addition to manufacturers’ exhibits, the coal, gas, 
and oil companies were again represented, their exhibits 
being directed to the supply of information regarding 
methods of obtaining the best results under stated con- 
ditions. There has been in the United States, in the 
past two years, a good deal of discussion with the 
object of regulating coal supply and marketing. While 
none of the proposed remedies for the unsatisfactory 
existing state of affairs has been adopted, the anthracite 
industry has somewhat improved its position. This has 
been no doubt due to the increased use of automatic 
heating furnace equipment having created a new 
demand for the smaller sizes of this fuel. The use of 
the Diesel engine for peak-load service is being more and 
more appreciated, and as this prime mover has grown 
in favour, increased attention has been paid to reducing 
first cost, and improving reliability. The overall cost 
of a complete Diesel engined generating station of 
moderate capacity, all-in, is now placed at about 
85 dols. per installed kilowatt, compared with some- 
thing like 150 dols. only a few years ago. This has been 
mainly due to improved engine design and methods of 
manufacture. The increased use of natural gas has 
affected boiler and furnace design, as well as the solid- 
fuel market. In fact, this development has been so 
marked as to cause the Interstate Commerce Commis- 
sion to allow a reduction of freight rates on coal shipped | 
to points where competition with Texas natural gas is 
encountered. As previously noted in our columns, in 
the Far West gas costs so little that water power is | 
relegated to a standby for steam stations, instead of | 
being used for the base load with steam in reserve as | 
heretofore. 

Stoker sizes continue to increase, and marked improve- 
ments have been made in their driving mechanism, so 
that very wide variation of speed is now obtainable. 
The Department of Commerce reports a revival in 
stoker firing, due, it is considered, to the desirability 





of eliminating the discharge of dust, &c., from chimneys, | 
both from the point of view of economy and health. 
The trend of turbine design has recently been covered 
in these columns, in papers reproduced from the 
proceedings of American technical societies, and need | 
not be recapitulated. Field welding in the installation | 
of power-station piping is increasing in popularity. | 
Both gas and electric welding are being used in erection 
and maintenance of piping systems. Such failures as 
have occurred are reported usually to have happened | 
under test immediately after completion. 

In hydro-electric engineering, the outstanding de- 
velopment of the year has been the Safe Harbour 
project on the Susquehanna River. This plant, which 
is unique in many respects, contains the most powerful | 
turbines of the Kaplan type so far constructed. The 
work on the Hoover dam has been carried so far that 
the Colorado River has been by-passed through the 
diversion tunnels, this stage having been completed 
a year ahead of schedule. In the field of hydraulic 
investigation, the most notable event has been the | 
completion of the National Hydraulic Laboratory at 
the Bureau of Standards, Washington, D.C.; a new 
hydraulic laboratory is also under construction by the 
Newport News Shipbuilding and Dry Dock Company, 
and is expected to be ready shortly for the testing of 
turbine and pump models and the study of cavi- 
tation. 

The Power Show revealed something in the way of 
a revival of interest in the belt drive. The Mechanical 
Power Engineering Associates embraces a group of 
manufacturers interested in promoting what is termed 
the ‘ modernised group drive,”’ which is said to be 
often more economical to operate, less expensive to 
install, and to possess greater efficiency than any other 
type of drive applicable to a small group of machines. 
An instructive exhibit was arranged at the Show illus- 
trating conditions under which each type of drive is 
the most suitable. 

The advance of welding continues. Not only is 
this system being more widely adopted in connection 
with structural work, but it is making headway in 
mechanical equipment. One fairly large machine-tool 
manufacturing concern has reviewed its designs and 
substituted welded structures for castings in many 
instances. The results have been surprising to a 
degree, in strength, saving in weight, efficiency, and 
appearance. Generally the advance in machine-tool 
design has been along lines of increased output, higher 
operating speeds, anti-friction bearings, automatic | 
oiling and automatic controls, in anticipation of| 
progress in cutting tools. In oil engineering, the petrol- 
driven pump, for gathering oil from the wells, has | 
made further progress, so that the steam pump, formerly | 
universally employed for this purpose, has been almost 
completely displaced. About the year 1926, the electric 
motor came into use for driving reciprocating pumps | 
for field gathering stations, and later the electric drive | 
applied to centrifugals was adopted for booster units | 
on trunk lines. In 1928-29, electrically-driven centzri- | 
fugals were installed on new trunk lines, but more| 
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recently the electric motor has gone somewhat out of 
favour, partly on account of the complicated rate 
schedules of the power companies, which are incon- 
venient under the operating conditions of the oil pipe- 
line industry. The internal-combustion engine is more 
flexible, and the cost of operation has been found to be 
so low that electric power cannot compete with it. 
Turning now to some of the individual exhibits at 
the Show, we may commence with the axial-flow pamp 
shown by the Foster Wheeler Corporation, 165, Broad- 
way, New York. This is illustrated in Figs. 1 to 4, 
page 37, and has been designed to combine the advan- 
tages of the propeller-type pump with those of the 
centrifugal volute type. The pump, of which Fig. 1 gives 
a vertical section, is provided with an impeller, shown in 
Fig. 3, the blades of which are surrounded by a shroud- 
ing ring. Above the impeller is a fixed casting embody- 
ing guide vanes ; this is shown clearly in Fig. 2. The 
guide vanes serve to convert high velocity into pressure 
head, and change the flow to parallel with the pump 
axis. The pump has all the valuable features of the 
propeller type, such as small size, and adaptability to 
many types of installation, and is suitable for incor- 
poration in water-circulation tunnels, &c., when great 
simplification of design often results. It has the advan- 
tage over the propeller type, especially at low loads, as 
will be seen by Fig. 4, which gives curves for two com- 
parative pumps of 42,000 gallons per minute capacity. 
A small pump of this type, tested at the Massachusetts 
Institute of Technology by Professor J. Holt, showed, 
at a speed of 1,200 r.p.m., an efficiency of 86 per cent. 
delivering 2,600 gallons per minute against 30-2 ft. 
total head. The maximum power taken was 23 brake- 
horse-power and the power at no delivery 14-5 brake 
horse-power. A pumpof thistype, arranged horizontally, 
has been in operation for some time now at the Rich- 
mond, Va., plant of the Virginia Electric and Power 
Company, and, delivering 40,000 gallons per minute, is 
said to have been giving complete satisfaction. 
Another exhibit of interest in connection with pump- 
ing equipment was an automatic primer for centrifugal 
pumps exhibited by the Skidmore Corporation of St. 
Joseph, Michigan. This is illustrated in Figs. 5 and 6, 
though for certain types of installation the form is 
modified to some extent. The primer consists of a 
float chamber fitted to the suction pipe of the pump, 


|and arranged so that water can rise in it to a level 


above the pump casing. The upper part of this chamber 
is connected with a vacuum pump driven by an electric 
motor, and is likewise in communication, by means of 
piping, with the central part of the pump casing sur- 
eye. Under the effect of the 
vacuum produced, water rises in the float chamber, 
carrying the float with it, until it reaches a predeter- 
mined level, when the rod up which the float slides 
freely until it reaches a collar, is lifted and tilts over a 
mercury switch. This movement interrupts the supply 
of current to the motor driving the vacuum pump. At 
the same moment, the float lifts a small lever, shown on 
the right, and allows a check valve connecting with the 
vacuum pipe to seat itself, thus sealing the float 
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chamber. If a leakage occurs, the float will fall until 
it rests on a second collar near the bottom of the rod. 
The rod is then pulled down, the mercury switch tilted 
and the motor-driven vacuum pump thus restarted, 
so that water is again drawn into the float chamber. 
Instead of the motor-driven pump, the necessary 
vacuum may be produced by an ejector worked off the 
town water supply. In this case, the design commonly 
embodies a diaphragm valve in the town supply pipe 
to the ejector. The ejector chamber is connected with 
the top of the float chamber, and the latter to the pump 
impeller as before, and a sealing check valve is also 
provided. The diaphragm valve consists of a valve to 
regulate the water to the ejector, provided with spring 
control for closing, while on the stem is a diaphragm, the 
under side of which is in connection with the town water 
pressure, and the top side with the upper part of the 
float chamber. In the connection to the latter there 
is a further sealing (ball) valve operated by the float 
rod. When the float is low both sealing valves are open 
in the top of the float chamber, and the water supply 
pressure lifts the diaphragm valve off its seat, starting 
the ejector. 





PorTABLE VACUUM CLEANER ; MEsSRs. 





The operation continues until the float i 


rises sufficiently high to lift the rod, allowing the seal- | 


ing valves to close. There are small holes in the centre | 
plate of the diaphragm which permit leakage to pass | 


slowly from the underside to the top, and when the | ELECTRICALLY. OPERATED HEAVY 


sealing valves have been closed, pressure thus tends to 


be equalised on both sides, and the spring closes the | 


valve, cutting off the supply to the ejector. 


Reference has already been made to the welding | used to drive the various motions of machine tools is 
In addition, | well illustrated by the large lathe, shown in Figs. 1 to 6, 


exhibit of Messrs. Babcock and Wilcox. 


this company also showed a new form of insulating | on Plate II. 
| by Messrs. Maschinenfabrik Froriep. G.m.b.H., Rheydt, 


casing which will be used, for the first time, on the new 


boiler which the firm has in hand for the Potomac | 


Electric Power Company. They also showed develop- 
ments of the Bailey water-cooled wall, designed to make 
it suitable for a wider range of conditions, as well as 
two new burners for oil fuel, one based on mechanical 
atomising and the other on steam atomising. 

Messrs. The Spencer Turbine Company, of Hartford, 
Conn., exhibited the portable vacuum cleaner, shown in 
Fig. 7, for use in boiler rooms and elsewhere. This is 
intended for industrial plants where coal is liable 


to accumulate in quantities insufficient to warrant | 


a permanent installation. The outfit weighs only 120 


lb. and can be easily taken up and down stairs. 


It | 


is capable of producing at the end of 25 ft. of hose, a | 


vacuum of 1} in. of mercury, with a j-in. orifice, and 
2} in. mercury, with a § in. nozzle. The motor provided 
is of 3 h.p. The outfit stands nearly 3 ft. high, and 
occupies a length of 33} in. It is mounted on 20-in. 
rubber-tyred wheels. 


| reproduced in Fig. 1, there are two saddles. 
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The firm also exhibited the 5-h.p. turbo-compressor | and the tailstock are given in Figs. 2, 3 and 4, The bed 
shown in Fig. 8, above. This is a slow-speed type | is very rigid and is stiffened by numerous internal ribs. 
of machine, such as is suitable for oil and gas-fired! Two views of the headstock are given in Figs. 5 
furnaces and ovens, delivering large quantities of air| and 6. It is of massive box construction with a 
at relatively low pressures. The machine exhibited was | removable cover. It carries an operating platform 
capable of delivering 650 cub. ft. per min, at 16 oz. pres- | from which access is gained, by means of a ladder, to 
sure. The normal speed is 1,750 r.p.m. The compressor | the top. Here three large windows, with protecting 
is constructed entirely of KA2 steel in order to resist | covers, are provided so that the driving mechanism 
corrosive gases and acid fumes; it can also be sup- | may be inspected, lamps in the interior being switched 
plied constructed of copper-bearing steel. The machine |on when this is being done. The driving motor, of 
is built up on the multi-stage system, the example | 60 kw., is mounted on a movable base-plate in the 
exhibited having two stages. The design readily | headstock housing, so that it can be withdrawn when 
lends itself to modification by the addition of a further | necessary. The motor has a speed range of from 
stage or so, should additional pressure or volume | 350 r.p.m. to 1,225 r.p.m., obtained by shunt regula- 
become necessary. The normal range made extends tion, and this, in conjunction with four gear changes, 
from 7} h.p. to 200 h.p., and the slow speed adopted | provides a range of spindle speeds, in fine steps, lying 
has resulted in a machine capable of long continuous | between 0-5 r.p.m. and 80 r.p.m. These changes make 
service, and very silent. The lower part of the casing, | possible the turning of work 3-6 m. (11 ft. 10 in.) in 
it will be seen, is prolonged at one end, to provide | diameter with a minimum cutting speed of 6-1 m. 
support for the stool on which the motor is mounted. | (about 20 ft.) per minute, or a maximum cutting speed 
This makes a very rigid arrangement. Ball bearings , of 90-5 m. (about 297 ft.) per minute. At the other 
are fitted, and the blade clearances are such that there | end of the scale, work of 100 mm. (about 4 in.) in 
is no need of shims or packing to secure alignment. diameter can be turned up to a maximum cutting speed 

(T’o be continued.) of 25 m. (about 83 ft.) per minute. The change gears 
are of the sliding type and are carried on two main 
shafts mounted in roller bearings and arranged side 
by side so as to be visible through the inspection 
| windows, and so that they can be lifted from the 

LATHE. | housing after the top cover has been removed. 

THE extent to which electric motors are now being| The spindle is mounted in split plain bearings, the 
front bearing being 600 mm. (23-6 in.) in diameter. 
End thrust is taken in both directions by an adjustable 
This lathe, which has been constructed | double ball bearing. All the driving gears are care- 
| fully balanced and have wide faces with relatively small 
circular pitches. When the machine is in operation 
| the gears are flooded with oil, whilst the bearings are 
pressure-lubricated with oil admitted at the bottom. 
The main driving motor cannot be started until that 
| driving the lubricating-oil pump has been switched on. 
Motors are also provided in the headstock for operating 
non-productive setting-up periods. The great capacity | the speed-change gears and for traversing the chuck 
of the machine is indicated by its leading dimensions. | jaws. All are controlled from the push-button panels 
The height of the centres above the bed is 1-8 m.| seen in Figs. 5 and 6. The speed changes and the 
(5 ft. 11 in.), the distance between centres 10 m. | starting, stopping and reversal of the driving motor 
(32 ft. 9 in.), and the size of the bed 18 m. by 3-6 m. | are effected by one set of buttons, but a separate one is 
(59 ft. by 11 ft. 10 in.). The end of the bed is con- | provided for starting up the motor to run at a speed 
structed so that its length may be further increased | of about 175 r.p.m. or to slow it down to that speed 
if necessary. As will be seen from the general view | when running fast. This change is made by utilising a 
These are | series resistance, and the slow speed so obtained is 
carried on the front two of the four ways on the bed. | employed when setting up the lathe or altering the 
The tailstock and the steady rests are carried on the | speed-change gears. These gears are moved by the 
two rear ways. All the ways are flat and are cast with | two small motors which can be made out in each of 
a chilled surface. Detailed views of one of the saddles | the top openings in the headstock in Fig. 5. At the 





Germany, is operated by no less than 12 electric motors, 
all push-button controlled. The lathe is designed for 
machining rotors and shafts weighing up to 150 metric 
tons. The several parts are, therefore, correspondingly 
heavy, and their manipulation by electrical means not 
only saves the operator undue fatigue, but shortens the 
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top of these openings are a number of end switches, 
the longitudinal positions of which can be adjusted. 
These are actuated by dogs, which are traversed along 
screws by the motors. The motors perform the actual 
changing of the sliding gears, the contact of the dogs 
with the switch levers automatically controlling the 
movement of the motors, as well as that of the main 
driving motor with regard to its slowing down, as no 
gear change can be made until the spindle speed is 
reduced t» the “ setting-up” rate. 

Correct selection of the gear changes is ensured by 
having the appropriate push-buttons of different colours. 
A signalling system consisting of four lights of corre- 
sponding colours, viz., blue, green, red and white, 
indicates, by the lighting of the lamp concerned, that 
the desired gear change has been made. Two groups 
of these lamps are installed, on the side and end of the 
headstock housing, respectively, so that the signals 
are observable from the headstock control platform, 
and also from those on the saddles, where additional 
push-button panels enable the operator, should he be 
at either of these latter points, to control the shunt 
regulation of the main driving motor and the gear 
speed-changing mechanism without changing his 
position. The actual spindle speed is indicated on the 
dials immediately above the groups of lamps. These 
indicators are constructed as calibrated voltmeters 
on the circuits of small generators driven from the 
main driving motor and housed at the end of the 
headstock. The generators are accessible through the 
lower left-hand door seen in Fig. 5. The indicators 
have each four scales, in colours corresponding to the 
push-buttons and lamps, and are used as follows :— 
When, say, the qued chenes corresponding to the 
red push-button and lamp has been effected, the 
position of the pointer on the red scale is observed. If 
the speed indicated and derived from the shunt regula- 
tion alone is not that desired, the operator can then 
modify it, up or down, by changing the speed gears as 
required, The top dial on the end of the headstock is 
that of an ammeter, the purpose of which is to indicate 
the momentary load of the main driving motor. The 
power consumption is measured by a recording watt- 
meter. 

Of the other auxiliaries in the headstock, one of the 
motor-driven “ Elmo” pressure-lubricating pumps can 
be distinguished in the right-hand opening in Fig. 5. 
Another motor provides for the power adjustment and 


instrument, the principle of which is, briefly, as follows : 
The dial instrument is of the voltmeter type and is 
connected to a small generator housed in the apron 
and driven from the feed shaft. The resultant voltage 
is therefore a function of the spindle speed, but is 
modified by a sliding resistance attached to the upper 
slide of the cross slide. The distance of the tool from 
the centre, i.e., the diameter of the work, alters the 
resistance, so that the voltage in the indicating instru- 
ment is varied accordingly. The dial scale is graduated 
to read speed in metres per minute. The saddles are 
provided with central oiling stations connected to the 
various working points. 

With reference to the auxiliary electric motors on 
the whole machine, of which there are 11, it may be 
noted that these range, in rating from 0-5 kw. to 
6-5 kw. The current is supplied to the motors and 
control stations of the moving parts by cables in 
well-protected sliding bars. The whole of the electrical 
equipment was supplied and installed by Messrs. 
Siemens-Schuckertwerke G.m.b.H., Berlin-Siemens- 
stadt, to whom we are indebted for the photographs 
reproduced on Plate II. 

As the total weight of the machine is 220 metric 
tons, special care had to be exercised in preparing the 
foundations and in erection. So well were these opera- 
tions carried out, however, that very little error was 
apparent in the completed machine. Measurements for 
level were made across the bed by means of a straight- 
edge and spirit level, and along the bed by means of a 
water-levelling device and a micrometer. The greatest 
average errors found were + 0-02 mm. per 1,000 mm. 
(+ 0-00024 in. per foot). The front ways on which 
the saddles run showed an error of within + 0-01 mm. 
per 1,000 mm. (+ 0-00012 in. per foot), The ways 
were tested for parallelism by means of a square and 
dial gauge and showed an error of within + 0-015 mm. 
per 1,000 mm. (+ 0-00018 in. per foot), True running 
of the spindle, as measured by a dial gauge on the 
centre point, was within an error of 0-01 mm. (0-0004 
in.), and as measured on a mandrel 1 m. in length, 
was within + 0-015 mm. per 1,000 mm. The spindle 
was found to be parallel with the ways within 0-01 mm. 
per 1,000 mm. (0-00012 in. per foot). 


LABOUR NOTES. 


Tue Ministry of Labour estimates that at December 





clamping of the chuck jaws. This motor is interlocked 
with the driving motor in such a manner that the jaws | 
cannot be moved until the spindle is at rest. The maxi- 


19, 1932, there were approximately 9,457,000 insured 
persons aged 16-64 in employment in Great Britain. 


mum clamping pressure is predetermined, and when 
this limit has been reached the jaw-operating motor is 
automatically cut out by a relay device. Movement 
of the jaws in either direction is controlled by push 
buttons in the headstock panel. 


This was 84,000 more than a month before, but 148,000 
less than a year before. The improvement was mainly 
in the coal-mining, iron and steel, general engineering, 
and iron-founding, cotton, jute, and tailoring industries, 
in textile bleaching, dyeing and finishing, in the 
distributive trades, and in hotel and boarding-house 


Addressing a meeting last week at Kilsyth, Mr. 
Thomas Johnston, who was Lord Privy Seal in the 
last Labour Government, said that the Labour Party 
must be careful not to continue exploiting nostrums 
that were no longer valid. Lots of the propaganda 
was still based on the assumption that there was 
somewhere in private hands an inexhaustible fund 
available for taxation from which to develop the 
social services and improve the lot of the working 
classes. With the capitalist system in decay, there 
was no such inexhaustible fund. They would find, 
indeed, that the income-tax and super-tax yield was 
decreasing, and the Labour Party would require to 
rearrange their programme accordingly. 





The delegates of the International Association of 
Machinists to the annual convention of the Metal 
Trades Department of the American Federation of 
Labour, introduced and supported a resolution direct- 
ing that in order to maintain the national security, 
the United States Government should build and main- 
tain a Navy in conformity with the maximum naval 
strength possible under the London Treaty, using the 
Navy yards and arsenals to their full capacity in 
building and modernising or repairing such naval 
vessels, ordnance and equipment as may be needed to 
carry the programme into effect. The resolution was 
carried. Another, which also was adopted, directed 
that, as soon as possible after March 4, 1933 the 
officers of the Metal Trades Department, with the 
co-operation of all the affiliated organisations, should 
endeavour to have created in the Navy and War 
Departments, ‘‘ Governmental Boards with representa- 
tion from the American Federation of Labour for the 
purpose of investigating, holding hearings, and render- 
ing decisions on grievances of employees.” A third 
resolution passed by the convention endorsed the 
principles of the Black Bill “ prohibiting the employ- 
ment of the enlisted personnel of the Navy and the 
Army at low wages in performing work which should 
be done by civilian mechanics and their helpers at the 
higher rates of compensation.” 





The tripartite preparatory technical conference on 
the reduction of hours of work, convened by the 
International Labour Organisation, began its delibera- 
tions at Geneva on Tuesday. The British Government 
delegate is Mr. F. A. Norman, the Assistant Secretary 
to the Ministry of Labour, and accompanying him as 
advisers are Mr. E. C. Ramsbottom, Director of 
Statistics at the Ministry of Labour, and Mr. George 
Ryder, Chief Conciliation Officer in the Midlands area. 
The British employers’ delegate is Mr. J. B. Forbes 
Watson, Director of the National Confederation of 
Employers’ Organisations; his advisers are :—Mr. 
W. H. Barritt, chairman of the Allied Association of 





The tailstock, shown in Figs. 3 and 4, is very massive 
in construction, having been designed to carry weights 
up to 100 metric tons. The spindle is 300 mm. (about 
12 in.) in diameter and has a longitudinal traverse of 
about 24 in, This movement may be effected either 


On the other hand, there was a further 
decline in building and public works contracting, and 
there was also some falling off in the pottery, woollen 
and worsted, hosiery, and boot and shoe industries. 


service. 








by hand or by the small motor visible at the top of 
Fig. 3. The motor showing in this figure through the 
open door in the base of the tailstock is for traversing 
the tailstock along the bed and locking it in position. 
Both these motions are interlocked so that they cannot 
be used together. Overload protection is provided 
for both the spindle and tailstock motors, which are 
controlled from push-button panels in the positions 
shown in Fig. 1. The switchgear is shown in Fig. 4. 

The saddles have independent feed gear, housed in 
the apron, and independent quick traverse, so that a 
high degree of control is possible. Each saddle, as 
will be clear from Fig. 2, carries a control cabinet from 
which the spindle speeds and the quick traverse along 
the bed are operated. The power longitudinal and 
cross-feed motions are derived from a feed shaft driven 
from the headstock spindle. The longitudinal feed 
gear is changed by hand, and provides 16 rates ranging 
from 0-3 mm. to 10-0 mm. per spindle revolution. 
There are also 16 cross-feed rates, ranging from 
0-12 mm, to 4 mm. Each tool-post is carried on a 
slide mounted on a swivelling base on the cross-slide. 
One of them can be used, independently of the longitu- 
dinal traverse of the saddle, for either cylindrical or 
taper turning up to a length of 600 mm. (about 24 in.), 
while the other may be used for screw cutting. Threads 
1 m. (3 ft. 3} in.) long can be cut, of pitches varying 
from 2 mm. to 14 mm. on the latter. Overload-release 
clutches and end switches, to prevent overrunning or 
collision of the saddles, are provided. The change from 
a slow cutting feed to the quick traverse is effected by 
push-button operation. Tae apparatus involved con- 
sists of a patented magnetic clutch and planetary gear 
mechanism, the latter being locked by the clutch when 
slow feed is used, Each saddle has its own quick- 
traverse motor, This is of the flanged type and is 
electrically interlocked with the magnetic clutch. 

Tae control cabinet is furnished with a dial cutting- 


At December 19, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain, were 2,171,175 wholly unemployed, 
454,522 temporarily stopped, and 97,590 normally in 
casual employment, making a total of 2,723,287. This 
was 76,519 less than the number on the registers at 
November 21, 1932, and 213,366 more than a year 
before. The total on December 19, 1932, comprised 
2,226,483 men, 64,466 boys, 388,406 women, and 
43,932 girls. Comparison with the figures for a year 
ago is affected as a result of legislative and administra- 
tive changes. The figures, however, include all 
persons registered as unemployed, whether in receipt 
of benefit or transitional payments or not, including 
those who continued to register, as they were entitled 
to do, after disallowance of benefit or transitional 
payments. 





Of the persons on the registers at December 19, 
1932, about 46 per cent. were applying for insurance 
benefit and about 42 per cent. for transitional payments, 
while about 12 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. 


applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 67 per cent. 
it had lasted less than six months; about 19 per cent. 
of the total had been on the register for 12 months or 
more. 





Between November 21, 1932 and December 19, 
1932, the number on the registers decreased by 10,973 
in the London area, 5,159 in the South-Western area, 
5,080 in the Midlands area, 32,759 in the North-Eastern 
area, 17,703 in the North-Western area, and 6,935 in 


total of 2,407,489 persons on the registers, who were | J 
not represent the total number unemployed in any 
country, but only the number recorded as unemployed. 
More than 100 per cent. increase in the amount of 
une: Aoyment is recorded in Chile, France and the 
Irish i*vee State, but in the latter case comparison 1s 
vitiated by a change in the scope of the statistics. 
the other hand, comparatively low percentage increases 
(less than 20 per cent.) are recorded in Australia, Austria, 
Germany, Italy, New Zealand, Norway, the United 
Kingdom, and Yugoslavia. 
relating to October, November or December with 
those relating to July, August or September, the most 


Bleachers, Dyers, Printers and Finishers; Brigadier- 
General A. C. Baylay, of the Engineering and Allied 
Employers National Federation; Mr. J. A. Gregorson, 
general secretary of the Iron and Steel Trades’ 
Employers’ Association; Mr. Herbert Kay, secretary 
of the London Employer’s Association; Mr. Charles 


Cullen, secretary of the National Council of Port 
Labour Employers; and Mr. W. A. Lee, secretary of 
the Mining Association of Great Britain. 





The delegate representing British workpeople is 


Mr. Arthur Hayday, vice-president of the National 
Union of General and Municipal Workers, and his 
advisers are:—Mr. Ernest Bevin, general secretary 
of the Transport and General Workers’ Union; Mr. 
Ebby Edwards, secretary of the Miners’ Federation 
of Great Britain ; 
general secretary of the National Union of Distributive 
and Allied Workers and vice-president of the Interna- 
tional Federation of Commercial, Clerical and Technical 
Employees ; Mr. E. G. Hicks, M.P., general secretary 
of the Amalgamated Union of Building Trade Workers 
of Great Britain and Ireland ; 
general secretary of the National Union of Textile 
Workers ; t 
executive council of the Amalgamated Engineering 
Union. 


Mr. J. Hailsworth, industrial 


Mr. Arthur Shaw, 


and Mr. A. B. Swales, a member of the 





The International Labour Office’s quarterly un- 


In the case of about 54 per cent. of the | employment statistics are given in the latest issue of 


ustrial and Labour Information. The figures do 


On 


By comparing the figures 








speed indicator which shows the actual cutting speed 
for any diameter of work. This is an ingenious patented 


Wales. The number on the registers increased by 70 
in Wales and 2,020 in Scotland. 





recent developments in the unemployment situation 
can be seen. The period covered is one in which 
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unemployment usually increases (in the Northern 
hemisphere) as a result of seasonal factors. It is 
therefore satisfactory to note that in a number of 
industrially important countries, either the increase 
has been small, as in Germany (from 28 per cent. to 
29 per cent.), and in Italy (from 980,000 to 1,075,106), 
or there has actually been a decrease, as in Belgium 
(from 39-9 per cent. to 37-2 per cent.), France (from 
299,000 to 293,000), Poland (from 10-3 per cent. to 
7-1 per cent.), and the United Kingdom (from 23-1 
per cent. to 22-2 per cent.). Other countries, how- 
ever, show a more or less considerable increase. All 
that can be said, therefore, is that there are signs of 
an improvement in some countries. In the Southern 
hemisphere, unemployment is likely to have decreased 
for seasonal reasons, but in Chile there has been a 
considerable increase (from 90,000 to 103,000). 





The weekly organ of the International Labour Office 
at Geneva states that the October issue of the official 
bulletin of the Taylor Society of New York—an 
organisation founded to carry on the work of the 
‘“‘father”’ of scientific management, the late Mr. 
F. W. Taylor—is devoted mainly to analyses, supported 
by statistical data, of the weaknesses of mass-production 
economy as it has developed in the United States. 
According to one contributor, a well-known American 
consulting engineer, the average quality of management 
in American industry is still low. Poor management 
in American industry, particularly general management, 
he adds, has been one factor in bringing about and 
prolonging the existing business depression. Mass- 
production technique, it is declared, advanced with 
remarkable rapidity during the period from 1923 to 
1929, but ‘‘ without due consideration of demand or 
consumers’ purchasing power.” Mass _ production 
involves mass consumption, but the high decree of 
concentration of wealth in a comparatively few hands 
in the United States prevents consumption by the 
masses in anything approaching adequate proportion 
to the increase in productive capacity. 





One writer goes so far as to suggest that the only 
remedy, if mass production is to develop, is to increase 
mass purchasing power, “even though it means 
producing and selling goods at a loss for a time.” As 
mass purchasing power, through drastic cuts in wages 
and salaries, together with widespread unemployment, 
has been greatly reduced since 1929, the bulletin 
declares that many “ thoughful industrialists and 
economists ” in the United States believe that a further 
recession in American business “is possible within the 
next six or eight months, and highly probable within 
two years.” 





The Committee on Technological Unemployment, 
appointed by the United States Secretary of Labour, 
on May 11, 1931, has presented a report together with 
detailed recommendations as to methods to be followed 
in future in measuring the extent of technological 
changes and their consequences on employment, and 
in facilitating the adjustments in the labour market 
which these changes may necessitate. At the outset 
of its investigations, the Committee found that no 
adequate or reliable data existed by which it could 
estimate whether the introduction of improved machines 
was causing a net increase or decrease in total employ- 
ment. It concluded, indeed, that it would be futile to 
undertake to ascertain in quantitative terms whether 
the total number of opportunities for employment is 
increased or decreased by technological change. It 
considered, however, that it would be both feasible 
and desirable to plot trend curves for the various 
industries and occupations, showing which ones are 
declining in importance and which are increasing. 
Such trends would indicate the gross influence of 
technological changes upon employment. 





With this purpose in view, the Committee recom- 
mended that the United States Department of Labour 
should concentrate its efforts on collecting, analysing 
and disseminating information only on current matters, 
and not on those relating to any extended period of 
the past. This information, it was stated, would 
serve as a guide to timely action and, after a few 
years (since, in many cases of technical changes, the 
effects are frequently very remote in place and time 
from the point of origin), as a basis for a reliable 
measure of the effects of technological changes upon 
employment and unemployment. 





Possible fields of study were indicated by the Com- 
mittee under eleven headings, and for the recording 
and measurement of technological changes and their 
effects on employment in different concerns they 
recommended the adoption of the Alford-Hannum 
method. This is based upon four quantities, namely, 
the number of man-hours worked, the average number 
of workers employed, the total number of workers 
figuring on the payroll for each month, and the quantity 


of monthly data, seven units of measurement are 
derived, including the following five main units and 
two reciprocals :—{1) Kilo man-hours equals a unit of 
employment. (2) Quantity of product output divided 
by kilo man-hours equals a measure of the rate of 
productivity. This unit is intended to indicate any 
improvement or recession in industrial effectiveness 
and, in consequence, the presence of any technological 
change. (3) Total number of workers employed 
(during the month) divided by kilo man-hours equals 
a unit of labour stability and the reciprocal of labour 
turnover. (4) Av number of workers employed 
divided by quantity of product output equals a measure 
of workers per unit of product. This unit (the 
reciprocal of production per worker) is designed to 
show the effects of labour-saving devices. (5) Number 
of man-hours worked divided by average number of 
workers equals a unit of labour time, designed to enable 
comparisons to be made of the length of the work 


period. 
THE RIVER HOOGHLY TUNNEL.* 


By C. M. Norrtg, D.S.0., B.Sc., M.Inst.C.E. 


To meet the demands for electric energy on the right 
bank of the River Hooghly, the Calcutta Electric 
Supply Corporation decided, on the advice of their 
Consulting Engineer, Sir H. H. Dalrymple Hay, 
M.Inst.C.E., to build a tunnel under the river for the 
accommodation of the supply cables. This work was 
carried out between the Southern Generating-Station 
and the Botanical Gardens, at a level below the lowest 
scour known from long records, which was —62-00 O.D. 
Trial borings indicated that a bed of good clay existed 
at about that depth, and that overlying it were water- 
bearing beds of sand and silt. 

It was decided to sink shafts on each side of the river 
and to drive a tunnel through the clay from the shaft 
on the left bank under compressed air. Special pre- 
parations were considered to be advisable for the safe 
prosecution of work under high air-pressures (expected 
to reach 45 lb. per square inch), the nature of which was 
quite novel to Indian labour. The shafts were con- 
structed under a fixed air deck by underpinning 
cast-iron lining, and a number of difficulties occurred 
in out this method of procedure. At the 
right bank shaft the strata pierced proved to be so 
fluid that little or no support was afforded to the 
lining, and when excavation reached a depth of about 
83 ft. below ground surface a circumferential fracture 
of the cast-iron lining took , and a length of more 
than 26 ft. of the lining pped, leaving a gap of 
eventually about 1 ft. 9 in. at the fracture. 

The tunnel was driven under cover of a hooded shield, 
and although the operations embodied no novel 
methods, they are of interest as being the first appli- 
cation of the system by Indian labourers, who had to 
be trained to the manipulation of a shield under air- 

which reached at times more than 40 lb. per 
square inch. This particular shield when in the clay 
showed an unexpected tendency to veer towards the 
crown, contrary to all past experience in driving similar 
shields through water-bearing strata ; and the reasons for 
this have been considered. Anexplanation—not wholly 
satisfactory, it is admitted—is put forward, which 
accounts for the observed deviation as being due to the 
internal air-pressure acting against the overhanging 
hood of the shield—conditions which could only obtain 
if the pressures outside and inside the hood skin were 
not in equilibrium, as might conceivably be the case 
when the cutting edge was ploughing into clay imper- 
meable to air-pressure from the tunnel face. The con- 
nection of the tunnel with the right-bank shaft had to 
be carried out by Europeans, the stemming of inrushes 
of wet sand demanding all their resources of experience 
and determination. The caulking of the joints in the 
shaft and tunnel lining was done with lead wire. It 
was intended to use rust-jointing, but owing to an 
unfortunate accident the employment of the latter was 
abandoned, it having been proved that a breakage of 
the steel hoisting-cable in the shaft was due to the 
corrosive effect of sal ammoniac, which had been driven 
into the strands by repeated immersion in compressed 
air. The grouting of the interstices behind the linings 
with cement and with lime, and the advantage of the 
latter in lessening the temperature-rise after each 
grouting operation, is described in some detail. 

Caisson-disease was more prevalent at the right-bank 
shaft-sinking and during periods of excessive humidity. 
From the marked decrease in the output of labour 
during such periods, the conclusion is drawn that 
dehydration of the compressed air supply might have 
been advantageous. During the execution of the 
tunnel, tests were made of the CO, content of the air, 
and although the percentage was high, it was judged 
by the medical authorities to be insufficient to cause 
any ill-effects. 











* Abstract of a paper read before the Institution of Civil 





of product. From these four quantities, in the form 





Engineers, on Tuesday, January 10, 1933. 





630-B.H.P. SIX-CYLINDER AIRLESS- 
INJECTION ENGINE. 


THERE is a marked tendency towards simplicity in 
the design of heavy-oil engines, and while this is no 
doubt a step in the. right direction, it has its pitfalls 
for the engine builder. There is a danger, for example, 
that accessibility, or even more important qualities, 
may be sacrificed in achieving a superficially-attractive 
layout, and a wideexperienceis really the only guarantee 
that errors of this type will be avoided. Such a 
guarantee is implicit in the products of Messrs. The 
National Gas and Oil Engine Company, Limited, of 
Ashton-under-Lyne, who, as our readers will be aware, 
have been associated with the construction of internal- 
combustion engines since the early days of the industry. 
It may be recalled that gas engines made by this firm 
were selected for research work by Professor Robinson 
in 1898, and by the Institution of Civil Engineers 
Committee on the Standards of Efficiency of Internal- 
Combustion Engines in 1905. They have manufactured 
oil engines for 30 years, and the new six-cylinder 
engine made by the firm, which is illustrated in 
Figs. 1 to 7, on pages 42 and 43, is a logical 
development from earlier types, the design having 
been worked out to incorporate the successful features 
of the latter, while permitting a considerable reduction 
in first cost and maintenance with an improved 
performance. 

As will be clear from Fig. 1, the engine, which 
operates on the four-stroke cycle, is of the totally- 
enclosed type, and is of very clean appearance. The 
cylinder bore is 15} in. and the piston stroke is 21 in. 
It is designed to develop 630 brake horse-power at 
300 r.p.m. on continuous day and night running, and 
has a maximum overload capacity of 700 brake horse- 
power at the same speed for a period not exceeding 
one hour. The guaranteed fuel consumption in lb. 
per brake horse-power-hour is 0-39 when developing 
700 brake horse-power, 0-38 between 630 brake 
horse-power and 470 brake horse-power, and 0-42 at 
315 brake horse-power. We may say, however, that 
figures representing an appreciably higher economy 
have been obtained on test. 
mn from accessibility, which has been given very 

ul attention, one of the outstanding features of 
the engine is its great rigidity, and we were impressed 
by the absence of appreciable vibration right through 
the power range when witnessing a trial run. This 
point is of considerable importance, as engines of this 
type are frequently housed in the basement or imme- 
diate neighbourhood of offices and other inhabited 
buildings and it is equally essential to reduce vibration 
to a minimum on auxiliary units aboard ship, for which 
purpose the engine is also suitable. The form of the 
bedplate, which is a one-piece casting, can be followed 
from Figs. 6 and 7, and it will be seen that ample 
stiffening is provided by the bridge pieces which carry 
the main bearings. The bedplate is planed on the 
upper and lower surfaces, and bored to receive the 
crankshaft bearing steps, the latter being bedded in 
their housings and secured with cast-steel caps. Apart 
from the questions of balancing and the stiffness of the 
crankshaft, the most important factor in ensuring 
vibrationless running is undoubtedly the rigidity of 
the main column. This is also made in one piece, and 
as will be clear from Fig. 7, is of considerable width 
in relation to the cylinder bore, particularly at the 
bottom seating. Longitudinal rigidity is assured by 
bolting the column to the bedplate throughout its 
whole length, as shown in Fig. 1, thus in effect 
making the two pieces one. The column is machined 
on the upper and lower faces, and is bored out to 
receive loose liners. Both the bedplate and column 
are cast from closed-grained iron melted in a “ Sesci ” 
rotary furnace fired with pulverised fuel, in which 
the chemical composition of the metal is under accurate 
control, and the resulting product possesses a very 
high degree of homogeneity. 

The cylinder covers, which are shown in section in 
Figs. 6 and 7, represent one of the most interesting 
features of the new engine. It will be noticed that 
there is an inner and an outer wall of metal, only 
the former making the joint with the cylinder liner. 
The holding-down studs, which are not shown in the 
figures are evenly spaced round the outside of the 
inner wall, as close as possible to the joint, which, it 
will be noticed, is directly over the liner. The load 
on the studs is, therefore, transmitted through the 
continuous inner wall, and a good joint is readily 
obtained without the necessity for excessive tightening 
of any of the nuts. The stress on the liner flange is 
also reduced to a minimum by this arrangement. The 
water jacket lies entirely within the inner wall, and 
the heads are of sufficiently deep section to permit 
the use of separate housings for the inlet and exhaust 
valves. The ports take the form of bridges between 
the two walls, as shown dotted in Fig. 7, and additional 
support is given to the outer wall by ribs. An important 
feature of the design is that a jacket is provided round 





the body of the atomiser, the water being directed in 
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such @ way as to scour the space constantly and prevent 
the settlement of deposit at this point. The exhaust- 
valve housing is also water cooled. Each 


cover is| 


fitted with a spring-loaded safety valve, shown to the | 


left of the exhaust valve in Fig. 7, and the three | 


covers remote from the flywheel are fitted with air- 
starting valves in addition. One of these valves is 
shown to the right of the exhaust valve in Fig. 6. 

Both the liners and pistons are made from hard, 
close-grained cast-iron melted in the “ Sesci ” furnace, 
the metal having a tensile strength of not less than 
16 tons per square inch. All the liners are inter- 
changeable and readily replaceable, and are mounted 
in the column in the usual way, with provision for 
expansion at the lower end. The pistons are ground, 
and each is fitted with four gas rings at the top and 
two seraper rings at the bottom. The gudgeon pins 
are of the full-floating type, and are of large diameter, 
case-hardened and ground. The connecting rods ar 
forged from Siemens-Martin acid mild steel, with an 
ultimate tensile strength of from 28 tons to 32 tons per 
square inch. The small end is forged solid, and is 
fitted with a phosphor-bronze bush arranged with the 
maximum surface on the pressure side, as shown in 
Fig. 6. The big ends are of the marine type, the 
steps being lined with white metal. A steel reinforcing 
plate, which can be seen in Fig. 7, is fitted below 
the bearing, the steps and plate being fastened to the 
rod with four nickel-chrome steel bolts. The crank- 
shaft is machined from a solid forging of Siemens- 
Martin steel having an ultimate tensile strength of 
34 tons per square inch to 38 tons per square inch. 
It may be mentioned that test pieces are cut from 
every forging and are kept for reference. The crank- 
shaft is exceptionally stiff, the dimensions being 
greater than those required to meet Lloyd’s marine 
requirements. The large size of the shaft no doubt 
accounts in a large measure for the absence of notice- 
able vibration at all speeds within the working range, 
while it also permits relatively short cylinder centres 
to be used without excessive bearing pressures. We 
are informed that the engine may be overspeeded 10 
per cent. without passing through a critical speed at 
any point in the range. It will be observed from 
Fig. 6 that the crankshaft is carried in seven bearings, 
the shells being steel castings lined with white metal. 
As the bearings are round-backed, they can easily be 
removed without lifting the crankshaft. 

Turning now to the valve gear, it will be seen 
from Figs. 6 and 7 that both the inlet and exhaust 
valves are located on the centre line of the engine, 
and that they are operated by rockers and push rods 
from a camshaft at about the level of the cylinder-liner 
bottom. The camshaft is driven from the crankshaft 
by spur gearing at the flywheel end, as shown in Fig. 6, 
this position ensuring that any torsional strain on 
the crankshaft does not affect the timing or cause 
harsh running of the gears. The cams are of special 
steel, case-hardened and ground, and the push rods 


are hollow, with hardened steel ends. As already 
mentioned, the valves are carried in detachable 
cages. They are made from nickel chrome and double 


springs are employed, the initial compression being | 


given by means of nuts on the screwed ends of the 
spindles. 

Fuel pumps of the Bosch type are fitted, located 
immediately above the crankshaft in a 
compartment running the whole length of the engine. 


The pumps, of which there is one for each cylinder, | 


are readily accessible by removing the three aluminium 
covers which can be seen in Fig. |. A view with the 


centre cover removed, thus exposing the two centre | 


pumps, is given in Fig. 2. The push rods for the 


main valves can be seen on each side of the pumps in | 


this view, with one of the air-starting valve rods 
between the two push roas on the left. 
operating cams are of case-hardened steel, and are 
mounted on the main camshaft as shown in Fig. 6. 
They are bolted to collars on the shaft, the holes 
in the collars being slotted so that the point of injection 
can be adjusted independently for each pump. The 
period of injection is controlled in the usual way 
by rotating the plunger, the rack for this purpose 
being shown in Fig. 7. The outer end of each rack 
is connected through a bell-cra: k lever and adjustable 
link to levers on a rocking shaft running in front of 
the pumps, and carried on ball bearings. This shaft, 
which can be clearly seen in Fig. 2, is connected to 
the governor. The latter, shown in Fig. 6, is of the 
usual centrifugal type, and is connected to the rocking 
shaft by the rod visible behind the air pipe at the 
left-hand end of the engine in Fig. 1. As shown in 
Figs. 4 and 5, this rod is connected at the top to a 
hand lever, mounted on the end of the rocking shaft, 
through a slotted joint. The hand lever works over a 
quadrant, and can be used to limit the period of injec- 
tion independentiy of the governor for starting up, 
and also for completely cutting off the fuel supply to | 
the cylinders in an emergency. The vertical lever at | 
the Jeft-hand end of the casing, which can also be 
seen in Fig. 1, is mounted on the end of a second 


separate | 


The pump- | 
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PERSONAL. 


Messrs. H. & T. Danks (Neruertron), Liurrep, 
Netherton, Dudley, in view of increasing business and 
new developments, have appointed as general manager, 
Mr. R. G. Reid, of Stockton-on-Tees, formerly works 
manager and chief engineer to Messrs. Ashmore, Benson, 
Pease and Company, Limited. 

Mr. W. J. Ricxers, formerly technical director of 
Messrs. Alfred Graham and Company, Limited, and of 
Messrs. Graham Amplion, Limited, has now opened an 
office, as electrical engineer and consulting inventor, at 
Fearon House, 39, Holborn Viaduct, London, E.C.1. 

Messrs. British Trane Company, Limrrep, 26, 
Rosebery-avenue, London, E.C.1, have appointed Mr. 
J. E. Dunlop, 50, Wellington-street, Glasgow, selling 
agent for the Scottish area. Messrs, F. Kirkup and 
Company, 90, Pilgrim-street, Newcastle-upon-Tyne, 
are acting in a similar capacity for the counties of 
Durham, Cumberland, Northumberland, and Westmor- 
land. 

Mr. G. 8S. Prest terminated his appointment as 
London manager of Messrs. C. A. Parsons and Company, 
Limited, at the end of last year. Messrs. A. A. W 
Wynne and P. E. Newham have been appointed district 
managers, whilst Mr. A. Q. Carnegie will continue his 
office as resident director of the company at 56, Victoria- 
street, London, 8.W.1. 

The representation of Bolinder oil engines and wood- 
working machinery, which has been in the hands of 
Messrs. James Pollock, Sons and Company, Limited, 
3, Lloyd’s-avenue, London, E.C.3, will, as from January 
1, 1933, be dealt with direct by Messrs. Bo.tnpEerRs 
Company, Limirep, a company registered in this 
country for dealing with the British business. For 
the time being the offices of the new company will be at 
3, Lloyd’s-avenue, London, E.C.3. 

Messrs. Furierton, Hopearr anp_ Barctay, 
Limrrep, Vulcan Foundry and Engine Works, Paisley, 
have appointed Messrs. E. John Wheen and Company, 
Limited, 90, Cannon-street, London, E.C.4, to be their 
representatives in the south of England. 

Messrs. Enoutsn Evecrraic Company, Limrrep, are 
now extending their Phoenix Works, at Bradford, for the 
production of domestic working and heating appliances. 
At present, work is confined to electric cookers and 
fires, the output of the former being at the rate of 50 
a week, whilst nearly 1,000 fires are being manufactured 
each week. 


* Hitere Istanp.’’—Twin-serew suction sand dredger ; 
triple-expansion engines. Launch, December 14. Main 
dimensions, 330 ft. by 54 ft. by 22 ft. ; hopper capacity, 
70,000 cub. ft. Built and engined by Messrs. Cammell 
Laird and Company, Limited, Birkenhead, for the Mersey 
Doeks and Harbour Board. 

“ Danmarx.”’—Full-rigged sailing vessel with auxiliary 
engine for service as a training ship for boys for the 
mercantile marine ; single screw 250-i.h.p. Frich Diesel 
engine. Launch, December 19. Main dimensions, 
206 ft. 8 in. by 32 ft. 10 in. by 19 ft. 8 in. Built to the 
order of the Danish Ministry of Shipping, Copenhagen, 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark. 

Grats Liontrers.—-Three large grain-carrying lighters, 
each capable of carrying about 250 tons of cargo. 
Launched broadside in a period of half-an-hour, Decem- 
ber 29. Built to the order of Messrs. Joseph Rank, 
Limited, by Messrs. Richard Dunston, Limited, Thorne, 
near Doncaster. 


Ovutrvt or Martine Macutnery, 1932.—On e 22 
ante, will be found the first portion of our annual summary 
of outputs of marine machinery; this summary is con- 
tinued below :—Two vessels, 8.5. Tyndall and 8.8. John 
Hopkinson were engined by Messrs. John Dickinson and 
Sons, Limited, Palmers Hill Engine Works, Sunderland. 
The i.h.p. of the two sets of engines is 1,720.—The marine 
machinery constructed at the St. Peter's Works, New- 
castle-upon-Tyne, of Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, totalled 8,000 s.h.p. 
This comprised four 2,000-s.h.p. sets for H.M.SS. Fal 
mouth and Dundee and the Portuguese sloops, Gongalo 
Velho and Gongalves Zarco.—-Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, constructed the triple-expansion engines for seven 
vessels. The total i.h.p. was 10,655, and the two largest 
units were the 2,892-i.h.p. sets for the steamers Harpalion 
and Harlesden. In addition, marine superheaters for 
168 boilers, aggregating 169,000 i.h.p., were manufac- 
tured.—-Seven sets of propelling machinery, consisting of 
two sets of triple-expansion and five sets of high-pressure 
quadruple-expansion engines, having an aggregate i.h.p. 
of 21,551, were produced by the Central Marine Engine 
Works, West Hartlepool, of Messrs. Wm. Gray and 
Company, Limited. A number of boilers and many 
“ CMEW " steamship auxiliaries were also turned out.— 
The 1932 production of Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Neptune Engine Works, 
Walker, Newcastle-upon-Tyne, comprised triple-expan- 
sion engines for four vessels and a Bauer-Wach low- 
pressure turbine installation, the total horse-power being 
6,050. Other work included the fitting of the Parsons’ 
main turbines and also the boilers on board the French 
mail steamer E!] Kantara.—Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Engineers), Limited, Scots- 
wood, Newcastle-upon-Tyne, have constructed Bauer- 
Wach exhaust-steam turbine installations and gearing for 
two vessels, complete superheating equipment for six 
vessels, and, in addition, turbulent air heaters for two 
ships. 





TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of 
which is given. Further details may be obtained on 
application to the Department, the reference number 
appended being quo in all communications. 

Centrifugal Pump and Motor.—The supply of a vertical- 
shaft centrifugal pump and motor, together with com- 
plete discharge and suction pipes, suction and delivei 
valves, reflux valves, switch and starting gear, and a 
other accessories. The Dunedin City Corporation, New 
Zealand. March 10. (Ref. No. G.X. 12,177.) 








CONTRACTS. 


Messrs. BRAITHWAITE AND CoMPANY, ENGINEERS, 
Limrrep, Broadway Buildings, Westminster, London, 
S.W.1, have received the contract for the supply and 
erection of upwards of 6,000 tons of structural steelwork 
for a large new power station for the Swansea Borough 
Council. The work will be completed within 12 months, 
and will provide employment for about 1,000 men. 
Messrs. Braithwaite have also in hand the construction 
of the Irrawaddy Bridge, near Mandalay, Burma. 

Messrs. Dorman, Lonc anp Company, Limirep, 55, 
Broadway, Westminster, London, 8.W.1, have received 
the contract for the supply and erection of the steelwork 
for a new kinema at Rowlands-road, Worthing. The 
325 tons of steelwork involved will be manufactured 
at the company’s works at Middlesbrough, and will be 
built up at their London yard, Nine Elms, Battersea. 
The builders of the kinema are Messrs. Kay Brothers, 
167, Oxford Street, London, W.1. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and Steel.—The general position is more favour- 
able. The majority of works have resumed operations 
following the holiday shut-down, though in some instances 
stock-taking is still in progress. Contracts are comin 
to hand more freely, and judging by the Sheveaned 
number of inquiries in circulation, order books are 
likely to be shortly replenished. Among the latest 
inquiries from abroad are those from Portugal for 
machines for making wire rope, and from the United 
States for nickel-plated strip in coils. Inland inquiries 
include those from London for machinery for making 
fancy leather belts, stainless steel motor-car fittings and 
cooking utensils, and from Belfast for electric tempering 
machines for the making of razor blade strip. The raw 
and semi-finished steel trades are working at pre-holida 
capacity. The demand for both acid and basic materia 
shows slight expansion. The scrap market does not give 
much hope of an early revival, but the call for ferro- 
alloys is more assuring. One big local firm is laying 
down new Siemens furnaces and crane equipment capable 
of handling 300-ton ingots. The oddment nature of 
contracts is the outstanding feature of business in 
railway rolling-stock. Large-scale orders on Indian 
account are sorely missed. Shipbuilding requirements 
are on the upgrade, but plants could equnletaliy handle 
@ much greater volume of work. The production of 
special steels of high quality and durability continues 
to grow. Increased quantities of Sheffield steel are being 
used in the manufacture of British typewriters. Motor- 
car steel is an active medium. Progress is reported in 
the manufacture of electrical machinery, magnet steels 
and magnets and acid and heat-resisting materials. 
Makers of agricultural machinery and implements are 
suffering from seasonal quietude, but early developments 
are expected. More and more stainless steel is bein 
consumed in the making of dairy utensils. The too 
trades are gaining strength. As compared with a year 
ago, gross output shows a welcome expansion. The 
most active lines include hack saws and blades, twist 
drills, files, and engineers’ small tools. 

South Yorkshire Coal Trade.—After a period of quiet- 
ness, the coal trade generally is showing definite signs of 
improvement. Industrial fuel is a more robust market. 
Both sales and inquiries are more abundant. There is 
a steady call for gas coal. The housecoal section has 
suffered a relapse, The recent improvement in the 
demand for smalls by electricity undertakings has been 
fully maintained. The coke market is fairly active. 
Foundry and furnace varieties are steady on both home 
and export account. Gas coke is firm at between 
19s. 6d. to 25s. per ton f.o.b. at Humber ports. Quota- 





tions: Best branch handpicked, 27s. to 28%.; Derby- 
shire house, 22s. to 23s. 6d.; Derbyshire best brights, 
18s. to 20s. ; screened nuts, 17s. to 18s. 6d.; Yorkshire 
hards, 17s. to 18%.; Derbyshire hards, 17s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 
8s. 6d. ; smalis, 5s. to 6s. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 

The tenth annual competition for the W. E. Highfield 
Shield and additional cash prizes is announced by the 
Association of Supervising Electrical Engineers, 43, Rus- 
sell-square, London, W.C.1. The shield is awarded on 
papers which must refer to the electrical industry, and /or 
the Association ; and the Board of Control suggest that 
this year supervising engineers might deal with executive 
work in connection with contracting, maintenance or 
engineering; foremen with difficulties met with on 
installation work ; and associates with the best system of 
wiring. Papers must be submitted not later than 
March 31, 1933, and the decision of the examining board 
will be announced in time for the presentation of the shield 
and prizes at the opening meeting of the 1933-34 session. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—A partial resumption of work 
on a limited scale has been made in the Scottish steel 
trade this week, but as there has been only a small 
accumulation of specifications, it will be next week 
before operations will be resumed generally. The latter 
refers mostly to the heavier side of the industry, and 
orders are ve badly required. Shipbuilders have 
little to place and the outlook overall is far from 
encouraging. In the black steel sheet trade there is a 
fair amount doing, and while a number of orders have 
lately come to hand, producers would welcome a much 
larger tonnage to ensure continuous running of plant. 
The general inquiry is not very hopeful for an early 
recovery of active conditions. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 81. 15s. per ton; sections, 8l. 7s. 6d. per 
ton; black steel sheets, }-in., 71. 158. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 111. 5s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Since closing down for the 
holidays at the end of the year, little has happened 
to improve the outlook in the West of Scotland malleable 
iron trade and few orders have been reported. Most 
of the works will be in operation next week, but unless 
the demand is of some consequence, this week a quiet 
tone will prevail. The re-rollers of steel bars have not 
much business booked, and the immediate future is 
rather obscure. To-day’s market quotations are as 
follows :—‘‘ Crown" bars, 91. 15s. per ton for home 
delivery and 91. 5s. per ton for export; and re-rolled 
steel bars, 71. 5s. per ton for home delivery, and 61. 10s, 
per ton for export. 

Scottish Pig-Iron Trade.—The position of affairs in the 
Scottish pig-iron trade is unchanged and a very limited 
demand exists. The following are the current quota- 
tions :—Hematite, 66s. per ton, delivered at the steel 
works ; foundry iron, No. 1, 70s. per ton, and No. 3, 
67s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 7, only amounted to 60 tons. 
Of that total, 10 tons went overseas and 50 tons coast- 
wise. During the corresponding week of last year the 
figures were 140 tons overseas and 29 tons coastwise, 
making a total shipment of 169 tons. 

Scottish Shipbuilding.—With the dawn of another year 
it cannot be said that the outlook in the shipbuilding 
industry is much, if any, brighter, but there is quite a 
fair amount of work on hand at the moment and the 
general inquiry is better. The past year was undoubtedly 
the poorest in the industry in living memory, for we 
must go back over seventy years to find the Clyde output 
with that of 1932. The following are the figures 





ona 
for last year and its predecessor :— 
1932. 1931. 
co OTF _ i. 
Ves. Tons. Ves. Tons. 
The Clyde = 30 66,637 52 152,663 
The Forth eee 4 10,928 7 3,440 
The Tay ma = 700 3 24,671 
The Dee and 
Moray Firth... 7 4,153 14 5,254 
Total 47 82,418 76 186,028 


Of the Clyde output last year of 66,637 tons, the lower 
reaches of the river have provided the bulk of the 
tonnage, as Messrs. Lithgows, Limited, Port-Glasgow. 
launched no less than eight vessels with an aggregate of 
41,187 tons, and have thus taken first place in the list 
of builders in the United Kingdom. Their contribution 
has retained for the Clyde the proud position of still 
being the leading river in the Kingdom. Much might be 
written making comparisons, but as the past year has 
been such a miserable one the world over, it is, perhaps, 
better to draw a veil over it, and while it will live long 
in the memory, every endeavour must be exerted 
to make the present year a much more prosperous 
one in every way. At the moment the outlook is rather 
obscure, but there are signs of a moderate revival of 
trade in the near future. 








Tae Marxine or Importep Rivets.—The Board of 
Trade states that the Standing Committee (General 
Merchandise) has reported on its inquiry as to whether 
imported bifurcated and tubular metal rivets should be 
required to bear an indication of origin. The report will 
shortly be obtainable from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C.2. 





ENGINEERS’ GERMAN CirncLe.—The first lecture of the 
new year of the Engineers’ German Circle will be held on 
Monday, February 6, in the main hall at the Institution 
of Mechanical Engineers, at 6 p.m., members meeting as 
usual for tea and social intercourse from 5.15 p.m. 
Mr. V. B. Reichwald will give an “‘ Ueberblick tber die 
Herstellung von Eisen und Stahl’ (A Review of Iron and 
Steel Manufacture), which will be illustrated with lantern 
slides. The lecture will be followed by a small informal 
dinner. The second lecture of 1933 will be held at the 
Institution of Mechanical Engineers on Monday, Feb- 
ruary 20, at 6 p.m., when Mr. E. Kugel, of Messrs. 
Schloemann A.-G., Diisseldorf, will lecture on “ Neues 
aus dem Gebiet des Walzwerks und Hiittenmaschinen- 
baues ” (New Developments in the Design of Rolling- 
Mill Equipment). The Circle has now a membership of 
200, and further particulars regarding its activities may 
be obtained from the secretary, Mr. H. P. Spratt, Science 
Museum, London 58.W.7. 








JAN. 13, 1933.] 


ENGINEERING. 


45 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Survey.—Although business in North-Western 
iron and steel and heavy engineering circles is still 
extremely dull, there is a shade more optimism apparent 
in the area, and several sections which have been acutely 
depressed for months are now hopeful of receiving 
welcome, if small, contracts in the next few weelts. The 
greatest hope at the moment centres in the prospect of 
further work from the Russian Government being placed 
with firms in the Manchester district. There jis every 
expectation that a substantial order for machine tools 
will shortly be released locally by that Government, and 
it is believed in many quarters that it will be accom- 
panied by orders for railway plant and electrical equip- 
ment, among other goods Quite one of the most 
encouraging features of the week is the improved inquiry 
now being experienced by structural-steelwork manufac- 
turers. So far, these inquiries have not been translated 
into terms of actual business, but from the nature of the 
inquiries it is thought that contracts will not long be 
deferred. Colliery engineers and manufacturers of rubber 
machinery also report improved prospects.. In the 
foundry-iron section a few new orders are being placed, 
but these are for relatively short-delivery periods, and 
there is still no sign of a resumption of solid forward 
buying. 

Recent Orders.—Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manchester, 
have commenced the year with a number of valuable 
orders on their books for electrical plant for this country 
and for Russia. Some of the contracts run, into six 
figures and ensure steady employment of the works for 
several months to come. At Wigan, Messrs. Walker 
Brothers (Wigan), Limited, have in hand several useful 
contracts, including the provision of ventilating plant 
for the new Mersey Tunnel, and, at Prescot, Messrs. 
British Insulated Cables, Limited, are moderately well 
placed. The rationalisation programme, which is being 
carried out by Messrs. The Lancashire Steel Co*poration, 
Limited, at Partington and Warrington, is being expedit d 
with profitable results. 

North-West Hematite Trade.—There is a very, confident 
tone in the Cumberland and North Lancashire hematite 
pig-iron trade, following an increase in demand which, 
if maintained, will quickly lead to an expansion of 
production. Midland and South Wales demands are 
heavier than for some time past, and Continental users 
are also placing orders with greater frequericy, while 
local requirements are consuming large quéntities of 
materials. The local steel trade is particularly active 
and, at Workington, hope is entertained of keeping the 
mills working for three weeks out of every four, for 
some months to come, on rails, slabs, and billets. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Better Coal Shipments.—The first week of 1933 showed 
an improvement in coal exports as compared with the 
corresponding period of 1932. Last week, 378,200 tons of 
coal were shipped from South Wales, this being 64,504 
tons more than were dealt with a year ago. Each of the 
ports, with the exception of Cardiff and Newpert, showed 
increased totals. Shipments from Penarth were raised 
from 34,671 tons to 47,525 tons, at Barry from 75,058 tons 
to 116,430 tons, at Port Talbot from 22,605 tons to 
33,405 tons, and at Swansea from 34,172 tons to 52,165 
tons, but at Cardiff were reduced from 99,828 tons to 82,005 
tons, and at Newport from 47,362 tons to 46,670 tons. 

Great Western Railway Company's New Steamer.—In- 
cluded in the 1933 programme of the Great Western 
Railway Company was a new cross-Channel .steamer to 
burn oil-fuel. The Great Western Railway Company 
has, however, decided to postpone work on this vessel 
as a result of protests from the Monmouthshire and South 
Wales Coalowners’ Association and the “ Back to Coal ” 
Movement, it having been pointed out to the Great 
Western Railway Company that the direct efiects of the 
consumption of oil instead of coal meant the throwing 
out of employment of colliery workers, while the indirect 
effects to the railway company were also considerable, 
involving the transport of less materials, such as pitwood, 
stores, machinery, &c., and the conveyance of fewer 
passengers. The purchasing power of the community, 
too, was diminished, while the aim of the industries of 
the country, it was stated, no less than that of the State, 
should be to do whatever might lie in their power to in- 
crease the purchasing power of the people by all means that 
were economically practicable and desirable. | It was also 
contended that the mixtures of coal that are: being mar- 
keted for bunkering are more economical then oil. The 
coalowners have also called the Great Western Railway 
Company’s attention to Diesel oil engines for use on the 
railways, and their effects on the coal trade. 

Trade with Russia.—The Court-y-bella Works of the 
Whitehead Steel and Iron Company, Limited, at Newport, 
have received an order from the Soviet Govérnment for 
4,000 to 5,000 tons of tube strip which will be manufac- 
tured at the works and shipped direct to Ruseia from the 
Monmouthshire port. This order follows a contract for 
10,000 tons which was received in 1931, delivered in 
1932 and gave every satisfaction. The steamer Rubicone 
has also arrived at Cardiff with 6,600 tons of iron ore 
from Nicolaieff consigned to Messrs. British Guest, Keen- 
Baldwins) Iron and Steel Company, Limited. 

Pollution of Coastal Waters.—Representatives of South 
Wales council, harbour and fishing authorities have 
adopted a resolution to form a joint advisory council to 
promote more definite action to check pollution of 
rivers and coastal waters which, it was said, involved an 
enormous amount of damage. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. “The Compression- 
Ignition Locomotive and its Applicability to the British 
Railways,” by Lieut.-Colonel L. F. R. Fell. Midland 
Branch: Monday, January 16, 6.30 p.m., Midland 
Hotel, Birmingham. Annual meeting. Informal 
discussion. Western Branch: Wednesday, January 18, 
7 p.m., Merchant Venturers’ Technical College, Bristol. 
Thomas Lowe Gray Lecture—Eight Years’ Salvage 
Work at Scapa Flow,” by Mr. E. F. Cox. North-Western 
Branch: Thursday, January 19, 7.15 p.m., Engineers’ 
Club, Manchester. ‘“‘ Piston Temperatures in a Solid 
Injection Oil-Engine ” and ‘‘ Experiments on a Super- 
charged Single Cylinder High Speed Petrol-Engine,” by 
Dr. G. F. Mucklow. London: Friday, January 20, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “Can Engineers Reduce Unemployment ?” 
by Mr. T. 8S. Catmur. 

Junior InstrruTion oF ENGINEERS.—To-night, 7.30 

.m., 39, Victoria-street, S.W.1. ‘“‘ Some ractical 

otes on Vibration,” by Mr. J. Calderwood. Friday, 
January 20, 7.30 p.m. “ Notes on Welded Steelwork 
at Freemasons Hospital,” by Mr. 8. Bylander. 


Soctery or CuEemicat Inpustry, CHEMICAL ENGINEER- 
inc Grovup.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. “Corrosion Re- 
search on Light Metals,” by Mr. F. Horn. 

INSTITUTION OF ELEcTRICAL ENGINEERS.—/South 
Midland Centre: Monday, January 16, 7 p.m. The 
University, Birmingham. ‘“ The Relative Fuel Economy 
of Electricity. Gas, Oil, and Solid Fuel as Heating 





Agents,” by Mr. A. H. Barker. London: Thursday, 
January 19, 6 .m., Victoria-embankment, W.C.2. 
“The Bypath Automatic Telephone System,” by 


yP 
Mr. H. E. Baker and Mr. E. P. G. Wright. 
InstiTuTE oF Metats.—=Scottish Local Section : Mon- 
day, January 16, 7.30 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
* Aluminium-Bronze,” by Mr. F. Hudson. Birmingham 


Local Section: Thursday, January 19, 7 p.m., The 
University, Birmingham. ‘“ Moulding Sands,” by Dr. 
J. G. A. Skerl. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, January 16, 7.30 p.m., Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘“‘ Electrical Equipment for Auto- 
mobiles,” by Mr. E. A. Watson ; also at Leeds Centre : 
Wednesday, January 18, 7.15 p.m., Hotel Metropole, 
Leeds. Wolverhampton Centre: Tuesday, January 17, 
7.30 p.m., Victoria Hotel, Wolverhampton. ‘“ Alloy 
Cast Irons in Automobile Manufacture,” by Dr. A. B. 
Everest. 

BRADFORD ENGINEERING SocreTy.—Monday, January 
16, 7.30 p.m., Technical College, Bradford. ‘“ Refuse 
Disposal and the Petrie and McNaught System,” by 
Mr. H. Widdup. 

Roya InstrrutTion.—Tuesday, January 17, 5.15 p.m., 
Albemarle-street, W.1. ‘“ Low Temperatures and Low- 
Temperature Phenomena” (Lecture I), by Dr. J. C. 
M’Lennan. Friday, January 20, 9p.m. “ The Crystals 
of the Living Body,” by Sir W. Bragg. 

InstiTuTE OF TRANSPORT.—Tuesday, January 17, 
6 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘Education for Transport,” by 
Mr. F. Pick. 

INsTITUTE OF MARINE ENGINEERS.—Tuesday, January 
17, 6 p.m., 85, The Minories, E.1. “‘ Oxy-Acetylene 
Welding,” by Mr. H. P. Smith. 

AssocaTION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, January 17, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1. ** Electrical 
Measuring Instruments,” by Mr. F. C. Knowles. 


Hutt Association or ENGINEERS.—Tuesday, January 
17, 7.15 p.m., Municipal Technical College, Hull. ‘“‘ Car- 
dice and its Uses,” by Mr. C. E. Paul. 

INSTITUTION O* ENGINEERS AND SHIPBUILDERS IN 
ScoTtanp.—Tuesday, January 17, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘“‘Cam-Driven Balanced 
Slide Valves,” by Mr. J. Andrews. 

InstiTuTION OF Crvm ENGINEERS—Wednesday, 
January 18, 6 p.m., Great George-street, 8S.W.1, Informal 
Meeting. “Economical Disposal of Refuse,” by Mr. 
J. C. Dawes. Birmingham and District Association : 
Thursday, January 19, 6 p.m., Chamber of Commerce, 
New-street, Birmingham. ‘“‘ Modern Research Work on 
Cement and Concrete,” by Dr. R. E. Stradling. 


Socrety or Grass TecHnotocy.—Wednesday, Janu- 
ary 18, 2.15 p.m. College of Technology, Manchester, 
“ The Influence of Some Metallic Oxides on the Coloration 
and Light Transmission of Glass, Part I,” by Mr. K. 
Fuwa. “The Behaviour of Sodium Carbonate during 
Isothermal Heating,” by Mr. M. A. Besborodov. Discussion 
on “ Specifications for Raw Materials in Glass Industry.” 

LIVERPOOL ENGINEERING Soctety.—Wednesday, Janu- 
ary 18, 6.30 p.m., 9, The Temple, Dale-street, Liverpool. 
“Treatment of Coal to Produce Liquid Fuels,” by 
Professor C. H. Lander. 

Betrast AssocIATION OF ENGINEERS.—Wednesday, 
January 18, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘“ Some Problems in Rural Electrification,” by 
Mr. R. M. Charley. 

Royat MEereorovocicat Soctery.—Wednesday, Janu- 

18, 7.30 p.m., 49, Cromwell-road, South Kensington, 
8.W.7. Annual General Meeting. ‘“‘ Atoms, Molecules 
and the Atmosphere,” by Professor S. Chapman. 

INSTITUTION OF WELDING ENGINEERS.—Wednesday, 
January 18, 7.45 p.m., Institution of Mechanical 





Engineers, Storey’s-gate, S.W.1. ‘“‘ Welding in Civil 
Engineering,” by Mr. C. Helsby. 

Roya Socrety or Arts.—Wednesday, January 18, 
8 p.m., John-street, Adelphi, W.C.2. ‘* Recent Develop- 
ments in Infra-Red Photography,” by Mr. O. F. Bloch. 

InstTiITUTION oF StRucTURAL ENGIneERS.— Yorkshire 
Branch : Thursday, January 19, 7 p.m., Hotel Metropole, 
Leeds. ‘“‘ Fatigue Stresses in Steel Structures,” by 
Professor F. C. Lea. 

Norts-East Coast InstiruT1IoN oF ENGINEERS AND 
SHIPBuILDERS.—Tees-side Branch: Thursday, January 
19, as Cleveland Scientific and Technical Institu- 
tion, Middlesbrough. ‘ Castings for Cunarder,”’ by Mr. 
F. Swift. 


NOTES FROM CLEVELAND 
NORTHERN COUNTIES. 


MrpptesBRovuGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have not much 
Cleveland pig stored at their yards and the very restricted 
output is likely to fall substantially below requirements 
in the near future, so that, if production is not increased, 
stocks threaten soon to be reduced to about vanishing 
point. Merchants possess little iron and their operations 
are confined to narrow limits by their terms of contract 
with makers. Conditions imposed by the latter still pro- 
hibit second-hand sales to principal home consumers. 
Midland iron continues to be used to some extent in 
this district, and sellers of Midland and Indian iron are 
competing keenly for Scottish trade, with the result 
that ironmasters are accepting very low figures for 
Cleveland pig iron from customers beyond the Tweed. 
Makers of Cleveland pig are also readily granting price 
concessions to buyers abroad. Ironmasters are deter- 
mined to regulate, as far as possible, production to 
requirements. They adhere firmly to the following 
fixed minimum figures for home roo. : No. 1 Cleveland, 
6ls.; No. 3, g.m.b., 588. 6d.; No. 4, foundry, 57s. 6d. ; 
and No. 4, forge, 57s. 

Hematite.—Values of East Coast hematite pig remain 
at a comparatively low level, but are expected to stiffen. 
Output is excessive and stocks are heavy but the demand 
—_ to improve, and inquiries circulating inspire the 

ope that the limited make will be fully taken up in 
the near future. Second-hands possess a good deal of 
iron and are underselling producers. The latter ask 
59s. 6d. for No. 1 hematite, and 59s. for ordinary qualities. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 g.m.b. Cleveland pig iron for the quarter 
ending December 31, 1932, has been certified at 
50s, 10-95d. per ton, as compared with 51s. 10-50d. per 
ton for the previous three months, and under sliding-scale 
arrangements, North East Coast blast-furnacemen’s 
wages are unaltered for the first quarter of the year. 

Ironstone Miners’ Wages.—Cleveland ironstone miners’ 
wages for the present quarter are unaltered though under 
sliding-scale arrangement the mine owners are entitled 
to a reduction. For the past two years the owners 
have waived their right to a quarterly fall but have now 
intimated they cannot continue to do so indefinitely, 
and that unless trade improves and prices advance 
soon they will be compelled to ask the men to accept a 
reduction in wages. 

Foreign Ore.—There is next to no business in foreign 
ore. The nominal price of best rubio is 15s. 6d., c.i.f. 
Tees. 

Blast-Furnace Coke.—Values of Durham blast-furnace 
coke are easier on the basis of good average qualities 
at from 16s. to 16s. 3d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Conditions in the various 
branches of semi-finished and finished iron and steel 
alter very slowly. Some enlargement in tonnage output 
of one or two descriptions of material is promised, but 
orders for nearly all commodities are still greatly needed. 
Among the re market quotations are: common 
iron bars, 91. 15s.; best bars, 101. 5s. ; double best bars, 
101. 15s. ; treble best bars, 111. 5s. ; packing (parallel), 81. ; 
packing (tapered), 101.; steel billets (soft), 51. 7s. 6d. ; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 91. 15s., delivered 
to home customers, and 81. 10s. for shipment overseas ; 
and galvanised corrugated sheets (No. 24 gauge), 121. to 
home buyers and 101. 15s. for export. 

Scrap.—Scarcity of iron and steel scrap is increasing, 
and shortage of heavy steel is pronounced. Quotations 
for most commodities have further advanced. Borings 
are 23s. 6d.; steel turnings, 32s. 6d.; light cast iron, 
37s.; heavy cast iron, 40s.; machinery metal, 43s. ; 
and heavy steel, 40s. 








AND 








SHIPBUILDING IN 1932.—We continue below our annual 
summary of British shipbuilding in 1932; the first portion 
appeared on page 24 ante—The two 5,480-ton single- 
screw steamers Harpalion and Harlesden, and the 
1,100-ton Portuguese sloops Gongalo Velho and Gongalves 
Zarco, were launched by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne.— 
Messrs. S. P. Austin and Son, Limited, Wear Dock 
Yard, Sunderiand, have built the two 1,314-ton colliers 
Tyndall and John Hopkinson, each of about 2,000-tons 
deadweight carrying capacity. Extensive repairing 
work was also carried out.—Messrs. Palmers Shipbuilding 
and Iron Company, Limited, Hebburn and Jarrow, 
launched two destroyers having a displacement tonnage 
of 2,750. In addition, 80 vessels were docked and 
repaired. 
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Offices for Publication and Oe oe ae 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and gl Ly commotion exists betweén this 

ournal my other publications bearing 
somewhat Pat titles 





TELEGRAPHIC “ENGINEERING,” LESGUARE, 
ADDREss LONDON. 
TELEPHONE NUMBER—TEMPLE BAR 366% 
(2 naan 


~ SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advante :— 
For the United Kingdon .... £3 .5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies........................ £3 °3 0 
For all other places abroad :— 
Thin paper copies ............0..... £3 ,3 0 
Thick paper copies..... £3 .7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 
—— = 








ADVERTISEM ENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shililng per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m.on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
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DEVELOPMENTS IN CIRCUIT- 
BREAKER DESIGN. 


Tue present-day designer of high rupturing 
capacity electrical switchgear is faced with a 
problem which it is much more easy to state than 
to solve. This is how best to produce a switch 
which will, under a great variety of conditions, 
rapidly and reliably open a circuit transmitting a 
large amount of power at a high voltage and form- 
ing part of a widespread interconnected network, 
without damage to itself or to its surroundings. 
Attempts at solution are being made all over the 
world, and to the older generation of electrical 
engineers the position may faintly recall, in the 
positiveness of its outlook and the heat which it 
engenders, the controversy which raged some 
forty years ago round the relative merits of the 
alternating and direct-current systems of supply. 
But while, on the earlier occasion, the protagonists 
detailed fully and freely the facts on which their 
opinions were based, in the present dispute the 
task of the commentator is rendered difficult by a 
lack of information. We are, it is true, given a 
number of general statements about what is being 
done ; and details of methods, which are being tried 
out to counteract this or that weakness, are also 
published from time totime. But test results, which 
would enable the interested outsider to ascertain 
whether what has been suggested fulfils any or all 
of the claims made for it are too often jealously 
guarded. 

The main, if not altogether a satisfactory, reason 
for this is that those who have expended a great deal 
of time in working out improvements and in instal- 
ling equipment, by means of which the worth of 
those improvements can be accurately judged, are 
reluctant that the fruits of their labour should be 
garnered by those who have not been directly re- 
sponsible for their sowing and tillage. Whether this 
attitude is best calculated to secure development on 





the right lines, or whether it would not be wiser 
both to pool and to publish the information as it is 
obtained, thus enabling a common solution to be 
worked out, is, however, a question upon which the 
manufacturers on the one hand, and the user, as 
well as the independent observer on the other, are, 
we are afraid, unlikely to see eye to eye; even 
though it might well be argued that progress would 
be accelerated by the application of a little light. 
One fact, however, is clear. The participants in 
the researches that are going on may’ be divided 
into two broad classes: Those who hold that oil 
should be eliminated from the circuit-breakers of 
the future on account of the risk of fire to which 
it potentially gives rise, and those whose opinion 
is that the advantages of its arc-quenching and 
insulating material are so outstanding that investiga- 
tions should rather be directed to localising its 
possible harmful effects, and to ensuring that it 
performs its functions less fortuitously than it often 
does at present. 

That the presence of oil is a potential source of 
danger, and even of disaster, cannot be denied. 
Within the last few months, oil leaking from a 
turbine valve started a fire in a power station 
at Brussels, causing extensive damage both to 
the buildings and the plant, and resulting in the 
supply being cut off for several hours. A similar 
accident has also occurred at Chatham. The expense, 
inconvenience and even loss of life which may be 
the outcome of such a relatively small beginning 
can therefore hardly be exaggerated, and are likely 
to be much increased if a large volume of burning oil 
from the tank of a circuit-breaker of large rupturing 
capacity opening on a short-circuit is scattered far 
and wide. The natural nervousness to which the 
use of oil gives rise is enhanced by the fact that 
such faults are of rare occurrence, and that until 
one does occur with the power of a large network 
behind it, the effects on the equipment must be 
largely speculative. They are, however, rightly 
presumed to be sufficiently startling to be worth 
while doing a good deal to avoid. It is, therefore, 
not surprising that the thoughts of designers have 
been turning towards the production of a circuit- 
breaker which will be capable of performing the 
most onerous duties satisfactorily, but will not 
contain oil. Unfortunately, the fruits of their 
endeavours, though ingenious, have not so far, we 
believe we are right in saying, been crowned 
with that success which creates confidence in the 
user. So much so that the tendency, at least in 
this country, is the other way, as is shown by 
the attempts that are being made to improve, 
rather than to discard, the oil circuit-breaker. 
Work in this direction holds out satisfactory 
prospects, and is likely to be assisted by an 
adherence to those principles of conductor enclosure 
and unit construction which, though they had their 
origin in this country, are now being generally 
employed. If, in fact, the operation of the oil 
circuit-breaker in any circumstances can be made 
less a matter of chance than it has often been 
in the past, the solution of the fire risk problem 
will follow as a matter of course, for it is as easy 
to build a container which will resist a known 
pressure as it is uneconomic to build one for which 
it is unknown. 

The investigations that are being conducted to 
secure this end are many and various. One of the 
more interesting is the attempt that is being made 
to control the hydrostatic pressure generated by 
the bubbles of gas which are formed when the 
circuit-breaker opens, so that instead of spreading 
indeterminately in all directions, they are confined 
within a relatively narrow space. This control, 
it has been found, can be effected by rapidly 
replacing the mixture of turbulent gas and 
atomised oil spray, which collects round the arc, 
by cold oil and thus preventing re-striking. The 
increased reliability in action brought about by this 
arrangement, which is among those which have been 
sponsored by the British Electrical and Allied Manu- 
facturers Research Assocation, is very definite, and 
is illustrated by the shortness of the are which is 
struck when the contacts part, whatever the voltage 
of the circuit. 

This oil blast, as it may be called, can be set 
up in one of two ways, by the arc itself or by 
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some separately-operated mechanism. In the first 
system which has been developed in this country 
by Messrs. Metropolitan-Vickers Electrical Com- 
pany, the essential feature is an oil-blast explosion 
pot, which contains an insulating plate supporting 
a spring-loaded plunger contact. The moving 
contact is tubular and, when the breaker is closed, 
strikes the plunger and carries it upwards, until it 
butts against the top contact. When the breaker 
opens these two contacts part first, so that an arc 
which generates a considerable gas pressure is 
struck, while the lower contacts are still touching. 
The oil in the pot is then forced across the lower are 
and down the tubular moving contact. In lower- 
voltage switches a cross-jet explosion pot is used 
in which the gas, generated by the arc, forces oil 
through a series of channels across the lower portion 
of the are path. The performance of these devices 
was described in our issue of last week. 

In the second system, a principle known as oil- 
pressure rupture is used. This is due to Mr. G. E. 
Whitehead, and is being developed by Messrs. Brook- 
hirst Switchgear, Limited, its essential feature being 
that the movement of the oil is set up not by the 
arc itself, but by a self-contained pump. When the 
switch opens, this pump places the whole mass of 
oil in the lower part of the tank under a definite 
pressure, and fills the chamber surrounding the con- 
tacts with a moving stream of oil. In other words, 
the pressure to which the oil is subjected is pre- 
determined and depends even less on the idiosyn- 
cracies of the arc or the gas bubble than it does in 
the oil blast or cross-jet breakers. The principle 
embodies a positive action, which may be predicted 
by calculation. Moreover, as any rise in oil 
pressure is confined within a small space, and is 
taken up gradually by the hydraulic buffer formed 
by the mass of oil in the tank, the fire risk due 
to oil being thrown out is reduced. This advantage 
is also possessed by the oil blast and cross-jet 
breakers. The pressure rupture breaker was des- 
cribed in our issue of October 14. The result of 
controlling the gas bubble in one of these ways 
is not only that the operation of the breaker is 
rendered much more certain, but that it should 
be possible to reduce the mechanical strength of 
the top plate and tank, since these are now sub- 
jected to much lower pressures, as well as to decrease 
the bulk of the unit without in any way foregoing 
the advantages of simplicity and accessibility. 

The control of the arc by the methods we have 
just described does not, of course, mean that the 
contacts must not be opened as quickly as possible. 
Indeed there exists one school of thought which 
maintains that this is still the paramount necessity, 
and that contrary to the theory that there is an 
optimum speed for contact opening the more quickly 
they can be made to part the better. Support for 
this view is obtained from Mr. R. E. Rowley of the 
City of Los Angeles Water and Power Department, 
a body which is responsible for operating a number of 
water power stations. These stations are separated 
from the load centres by long lengths of line. Mr. 
Rowley states that oscillograph records of many 
short-circuits taken over a long period have led him 
to specify six-break switches with combined blade 
velocities of as much as 100 ft. per second, and that 
to withstand the increased stresses which result, 
tanks, capable of withstanding pressures of 150 lb. 
per square inch and provided with adequate vents, 
are being used. With such equipment the records 
show that short-circuits on 33 kv. lines can be opened 
in from } cycle to 14 cycles, compared with } cycle 
to 5 cycles when the contacts part less quickly. 
The arc length, he adds, seems to be about the 
same for any rupturing capaciSy up to 1,000,000 
kv.-a. 

Mr. Rowley’s results, interesting though they are, 
do not however, necessarily controvert the theory 
that a contact speed of somewhere between 10 ft. 
and 17 ft. per second is desirable, and that if the 
speed lies either below or above that range there is 
& falling off in rupturing efficiency. A six-break 


switch with a contact speed of 17 ft. per second gives 
an aggregate speed of 84 ft. per second which does 
not differ greatly from his 100 ft., thus probably 
indicating that the range may be extended without 
danger, or that the improvements to which he calls 
It may be 


attention are due to another cause. 





mentioned that the speed per contact in the oil | 
pressure rupture breaker is 13 ft. per second, or 


78 ft. per second in all, and this speed could probably 
be increased, so that it passed out of the optimum 
range mentioned, without there being any notice- 
able effect, owing to the controlled slicing action of 
the oil. Asa matter of interest it may be mentioned 
that in the new breakers such factors as length of 
break, head of oil and mechanical strength are 
wisely being maintained for the present at figures 
which correspond with the best practice in this 
country, until experience shows that they can safely 
be altered. 

HOURS OF LABOUR AND AFTER- 
HOURS EMPLOYMENT. 


Tue recent effort of Mr. Maxton to promote a 
Parliamentary Bill to limit the hours of labour of 
workers generally to six a day, has drawn attention 
to a question about which there has been, for many 
years, so much loose thinking that some practical 
outcomes of legislative interference in such matters 
are worthy of consideration. After the war, 
during which many thousands of millions of pounds’ 
worth of world assets were destroyed, scores of 
thousands of highly-skilled, trustworthy, workmen 
were killed or disabled, and in many cases their 
places were taken by individuals of a less desirable 
type. The opportunity was taken by industrial 
agitators, social enthusiasts and _ professional 
politicians to proclaim that a sort of industrial 
Utopia had dawned. Instead of urging everyone to 
extra efforts to make good the appalling world 
losses before going further, the manual worker was 
told that he now had the right to obtain much 
more pay to buy this worlds’ goods and comforts, 
while, at the same time, he need give much less in 
output or services than his father before him. 
A number of governments yielding to uninstructed 
popular agitation passed laws limiting the hours 
of labour, whether the work was strenuous or 
not. Independent of the justification of any such 
limitation, the French government, like some others, 
passed eight-hour laws, and made certain regula- 
tions regarding wages, &c. 

For many years past it has been a common 
political cry that the manual worker requires more 
leisure during which to improve his mind with 
literature, and to enjoy the beauties of nature. 
Some enthusiasts went so far as to say that such 
was the nature of the toil of the masses that many 
were driven to an early grave by the long hours. 
A little knowledge of the pre-war conditions in 
say, engineering shops, might have suggested that 
many men looked upon overtime, with its extra 
pay, in a very different way. One sequel to this 
interference is both interesting and amusing ; 
it has taken the form of the development of a 
type of “blackleg” labour on the Continent, 
especially in France. In most parts of the world, 
nobody is more indignant if any outsider wishes to 
take on a job under a government department, or 
under a public service of some kind, than the 
regular employees of such undertakings, especially 
if the individual happens to be a non-unionist. 
The matter, however, does not always work both 
ways. 

In France, during the last few years, wiring 
contractors, especially in large centres, have been 
complaining bitterly of the competition of the 
employees of the post office, the railways, and of 
electricity supply undertakings who, after their 
own official hours, the toil of which should have 
reduced them to mere shadows, have sufficient 
energy to take on and carry out the wiring not 
merely of private houses, but even of shops and large 
premises, at prices with which no contractor can 
compete. In 1930, in the Tourcoing district, out of 
606 installations for lighting, 217 were installed by 
after-hours electricians. At the same time, no 
railway is entitled to employ anyone below rates 
approved by the men’s union. In France, business 
undertakings, professional and individual of many 
kinds, have to pay a licence tax, termed a ** patente.” 
This applies to wiring contractors as well as to a host 
of other occupations, and involves quite material 
sums per annum. Such concerns have also to keep 
books according to law, pay income tax, comply 
with regulations regarding wages, hours, employ- 





ment of apprentices, &c., and further, are expected 
to supply good material and to do work in accord- 
ance with rules drawn up by the Union of Electricity 
Associations of Paris. 

The independent after-hours “ contractor” pays 
no income tax, keeps no books, is tied by no hours 
regulations and has no shop or show-room on which 
to pay rates and taxes. If he takes a friend with 
him to act as mate he can pay him what he likes, 
while there is no effective control over the type of 
work he turns out. As in other countries, there 
are wholesale firms willing to supply such individuals 
at trade discount prices, often on credit; and 
further, those doing such work, who are concerned 
with electrical work during their official hours, are 
faced with the temptation to use their employer's 
special tools for the furtherance of their own work. 
According to the Journal des Electriciens de Paris, 
there are thousands of such individuals taking on 
contract work in France. 

Such is the state of affairs that in one industrial 
district in the North, over 60 per cent. of the 
installations in one year were carried out by this 
class of labour, and in the city of Orleans, over 
70 per cent. The large proportion of this class of 
scamped job, or at the best cheapest type of job, is 
an unfortunate matter at a time when the public 
is becoming alarmed at the increase in fatal accidents 
due to electricity, and great efforts are being made by 
reputable contractors to raise the standard of 
electrical wiring and installation work. If any- 
thing goes wrong there is no redress, an action 
against a man of straw being a waste of money. 

Some associations of wiring contractors in 
France have made strong representations to the 
managers of electric power undertakings when they 
found employees of the latter doing after-hours 
contracting. The association in the Roubaix- 
District took up the matter with activity with a 
company, the Energie Electrique du Nord, operating 
in the Lille District, and as a result, the directors 
of this power company posted a notice in their 
power stations and sub-stations, which, after 
stating that the wiring contractors had made com- 
plaints, continued as follows :—“ The directors of 
the Energie Electrique du Nord Company consider 
that, above all during the economic crisis which 
has existed for some months, the employees of the 
company, who have the exceptionally good fortune 
to be regularly employed, should refrain from 
undertaking work capable of taking away the 
bread and butter from their comrades in the same 
profession, who are much less favourably circum- 
stanced under the present conditions than they are 
themselves.” 

It is of interest to note that, in the district con- 
cerned, the publication of the circular had an 
immediate effect and according to Monsieur A. 
Cance, the president of the local wiring contractors’ 
association, the employees of the power undertaking 
ceased doing after-hours work of the type complained 
about. These circumstances show on the one hand 
how interference may lead to interesting reactions, 
and on the other hand that when a question is put 
fairly before members of the working classes, with 
an appeal to play the game, the result will rarely 
be doubtful. It is to be feared that proceedings 
not greatly different from those described are in 
being in this country in connection with wireless 
work, 


NOTES. 
TECHNOCRACY. 

In view of the space which has been devoted 
recently by the Daily and Sunday Press to what 
its American sponsors call “technocracy,” it is 
probable that the subject will figure extensively in 
the many speeches which are to be made at the 





annual dinners of technical institutions in the 
course of the next few months. Ultimately, tech- 
|nocracy will possibly be rather overdone, but at 
|the moment it is a natural text for speakers at 
| functions of this kind, and it was not surprising to 
| find it forming the keynote of many of the speeches 
|made last Monday evening at the Annual Dinner 
| of the Western Centre of the Institution of Electrical 
| Engineers. The speakers were, indeed, fortunate in 
|having such a topical and apt subject at hand. 
Sir John Brooke, who proposed the toast of the 
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Institution, pointed out that production,.which it 
was now the fashion to blame for our trov ‘bles, was 
the beginning, not the end, of the probl<¢m of the 
present state of world trade. The soluti'in of our 
difficulties might be in an extension of the: qualities 
of those who were responsible for the production 
by our rulers becoming engineeringly minded. The 
President, Professor Marchant, in replyiny, pointed 
out that those who neglected to apply the ,possibili- 
ties of modern manufacture in the suppose interests 
of employment, might find themselves let out of 
the race altogether. If improved methocs enabled 
work to be done in a shorter time by few*r people, 
the logical solution was shorter hours. Te matter 
was again referred to by Miss Haslett ix: replying 
to the toast of “ The Guests,” which was:proposed 
by the Chairman, Mr. F. H. Corson, and. was also 
replied to by Mr. Ker Lindsay, M.P. Mis" Haslett, 
in an amusing speech, appeared to think that under 
technocracy, with future rulers of a simile r type to 
the leaders of the electrical profession, wsth whom 
she had been brought in contact, the {onditions 
would not be unsatisfactory. The remair,.ag toasts 
were ‘ Kindred Societies,” proposed by Mr. A. 
Nichols Moore, and responded to by Major C. G. 
Nevatt, and “ The Chairman,” proposed ‘by Major 
J. Wayne-Morgan. The Chairman, My. F. H. 
Corson, in his reply, disclaimed credit for’the great 
success of the dinner, which, he said, mus‘: be given 
to Mr. H. R. Beasant, the Honorary Secritary. In 
conclusion, as this is the first time we !mve men- 
tioned technocracy by that name, we mus’, take the 
opportunity of pointing out that this plea for the 
control by engineers of a civilisation ‘which is 
founded on engineering was made cleetly many 
months ago, and better than any su amary of 
recent American pronouncements which :we have 
seen, by Professor Miles Walker in his %idress to 
the British Association. The American co:jtribution 
seems to consist largely in the invention of a new 
word, ® 
Tue Fire on “ tL’ ATLANTIQUE. | 


The practical destruction of the French liner 
l’ Atlantique by fire is the sixth casualty of the kind 
that has overtaken French ships of this ci.ss in the 
last four years, two vessels having been burned out in 
dock, another only saved with difficulty (>on after 
leaving port, and three burned at sea. \Although 
serious loss of life has unfortunately taken place 
among the crew of |’Atlantique, it is fortunate 
that the ship was in the English Channel, and 
that the passengers had previously been landed, 
otherwise the catastrophe might have ben over- 
whelming. It must be, to say the least, whsatisfac- 
tory to those responsible for the design, maintenance 
and supervision of such ships that yet another 
modern passenger liner has been destroyed by a 
fire which the crew were unable to prevent, orto 
control after it had broken out. The case of the 
outbreak has not yet been definitely as<ertained, 
and probably will not transpire until t te official 
enquiry has been completed—if then. from the 
somewhat confused accounts which are available 
it would seem that the official enquiry may be in 
a difficult position owing to a premature ruling out of 
one possible cause of the accident, although it 
would appear that sober judgment is wenerally 
averse to the thought of incendiarism. ,The fire 
appears to have started in an empty irst-class 
cabin, and the not unusual suggestion is made 
that the cause was the overheating of an electric 
cable or a short circuit. If this be the case it may 
be pointed out that wiring in any cabin cai be only 
of a relatively unimportant kind, on which a short 
circuit should easily be cleared. Such a short 
circuit might be caused at any time by » foolish 
passenger. It has also been said that the cabin 
was used as a temporary storeroom, for woollen 
mattresses, and the contents fired by a smoker’s 
match. In any case the results shows that the 
fire fighting service was inadequate to cope with the 
outbreak, and that the general design of the ship 
and the materials of construction were suvh as to 
allow the fire to spread from end to end with aston- 
ishing rapidity. Public opinion, espec cally in 
France, has naturally been greatly excitec, and it 
is to be hoped that it will not be allayéd until 
action has been taken to minimise this menace, 


in these columns, on several previous occasions, 
the unsatisfactory nature of the existing inter- 
national regulations, which permit large undivided 
compartments, and the advisability of providing 
fire-proof doors to prevent long corridors, lifts and 
stairways acting as fire ducts and vents, with as 
far as possible the elimination of wood and other 
inflammable materials by the substitution of fire 
proof fittings and furnishings. The possible im- 
provement of the fire-detecting arrangements have 
also been discussed in our pages. It is of some 
satisfaction to note that these views are now being 
adopted in France, where it is freely stated that 
lAtlantique’s wide “ boulevard” corridor, lined 
with shops, and undivided throughout its length, 
was a dangerous feature, and that wood and the 
excessive use of paint should be abolished and no 
detective precautions neglected. It is also being 
suggested that the arrangements of the new 70,000- 
ton Atlantic liner Normandie should be revised, if it 
be found that they contain any of the features which 
facilitated the spread of fire in l’Atlantique. 


Tue Roap TraFFic PROBLEM. 


The members of the Conference on Rail and 
Road Transport, presided over by Sir Arthur 
Salter, who were for many weeks subjected to 
criticism on account of their report, which was issued 
in August last, have recently addressed a letter to 
the Minister of Transport defending their position. 
As regards specific criticisms, many objections 
have been raised to the Conference regarding the 
allowances made for “community use” of the 
roads by other than motor vehicles, and for 
“legacy from the past” expenditure incurred 
on roads in pre-motor eras as cancelling out. 
To this, the reply is that the assumption is rea- 
sonable, and we can only add that the practice 
has long been hallowed by use when it is desired 
to simplify calculations. It hardly affects the main 
point. More pertinent to the issue is the objection 
that the 60,000,000/., which was taken as the annual 
amount of road maintenance, is too high. To this 
the convincing reply is that the figure was not 
selected arbitrarily or without close examination, and 
that in putting it forward, the suggestion was made 
that it should be reviewed after five years. To the 
complaint that the proposals will mean a large 
increase in the duties on heavy road vehicles, the 
answer is that it is time these vehicles made a 
contribution more commensurate with the damage 
they cause, and we think that all but the owners of 
such juggernauts will probably agree with this view. 
The system of licensing suggested was not put 
forward with the idea of giving road and rail 
transport equal handicaps, but in the interest 
equally of the public and of the motor industry. 
As it is, some 80 per cent. of the existing commercial 
vehicles will be unaffected by the change. At 
present, there are conditions which militate 
against the satisfactory organisation of the latter 
and these cannot be removed without some system 
of control. The actual restriction need, however, be 
small. As regards the other questions, which have 
been raised, it is argued that trade and industry 
as a whole will not suffer from the proposals 
unless they are unjust to motor owners ; and it is 
pretty definitely hinted that the composition of the 
Conference is in itself a guarantee against such 
injustice. New rates of duties on passenger vehicles 
were not dealt with because this subject was outside 
the Conference’s terms of reference, and the same 
is true of the conditions affecting railway costs, 
and of the “ division of function ’’ between rail and 
road, which it is held by some should have been 
examined. Neither was it part of their duty to 
make recommendations as to the distribution 
of central or local finance. In fact, the Conference 
emerge very well from their ordeal. Perhaps, 
however, we may be allowed one comment. The 
report itself, the criticisms and the reply all show 
the danger of dealing with a large problem piecemeal. 
This danger is emphasised by a memorandum sub- 
mitted by the Society of Motor Manufacturers 
and Traders to the National Wages Board (Rail- 
ways) protesting against the statement that road 
transport is being subsidised at the expense of the 


coastwise shipping interests, by the growing con- 
gestion in our streets, by the increasing discomfort 
and delay in travel, and last, but not least, by the 
harmful effect on firms who manufacture vehicles. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 


Tue twenty-third annual exhibition of scientific 
instruments and apparatus previously held under 
the joint auspices of the Physical and Optical 
Societies, was this year arranged solely by the 
Physical Society of London, the two Societies being 
now combined. The change, we are glad to say, 
has not diminished the optical exhibits, the optical- 
instrument trade having been represented quite 
as well as in former years. As usual, the ex- 
hibition, which was open from January 3 to 5, 
inclusive, was held in the laboratories of the 
Imperial College of Science and Technology, 
South Kensington, London, 8.W.7, and the exhibits 
were divided into a trade section and a research 
and experimental section. In both, the exhibits 
were about as numerous, and certainly not less 
interesting, than on previous occasions. There 
were also a considerable number of entries for the 
competition in craftsmanship and draughtsmanship 
held each year for apprentices and learners in the 
scientific instrument trade. We understand that 
those manufacturers whose employees have com- 
peted in this section state that the work has been 
carried out with remarkable zest and has had a 
healthy influence on the factory work. There can 
be little doubt that the Society is making an 
important contribution to the trade by the inclusion 
of this section. 

Owing to the large number of the exhibits staged 
by over 80 firms, we must confine our attention 
to those in the trade section which are of recent 
introduction and of either direct or indirect interest 
to engineers. Although the exhibit of Messrs. 
Cambridge Instrument Company, Limited, 45, 
Grosvenor-place, London, 8.W.1, was this year 
largely confined to instruments for use in research 
laboratories, universities, and other teaching institu- 
tions, several of this firm’s exhibits may be included 
in the above-mentioned category. Among the 
electrical instruments shown, we may mention a 
“ Pot ” galvanometer, specially designed for use by 
students and fitted both with a pointer moving over 
a scale and with a reflecting mirror, the former 
being particularly suitable for null-point indications. 
When using the mirror with a lamp and scale 
outfit, a current of 1 microampere gives a deflection 
of 12 mm. at a distance of 1 m. Although quite 
inexpensive, the resistance of the instrument is 
50 ohms, the period 1-3 sec., and the factor of 
merit 140, which figures, it will be noted, compare 
favourably with those of many expensive reflecting 
galvanometers. No clamping or levelling is neces- 
sary when using the instrument. 

Among the physical and engineering instruments, 
the illuminated moving-scale indicators illustrated 
and described on page 63 of our last volume, 
were shown, and we also noticed a new precision 
pressure gauge for low pressures or vacua. No 
liquid is employed in this instrument, and it can be 
used to indicate draught, pressure, differential 
pressures, &c. The range may be selected within 
any required limits up to a maximum pressure of 
5 lb. per square inch, or a minimum of | in. of water. 
With this latter range, the scale, which is about 
7 in. in length, gives direct readings to 0-01 in. 
of water. The smoke-density recorder included 
in this section was dealt with on page 165 of 
our last volume. A new instrument shown was, 
however, the moisture meter (Long’s patent), 
illustrated in Figs. 1 and 2, on page 50, This 
instrument depends for its action on the fact that 
water has a high dielectric constant, so that any 
material used as a dielectric will affect the capaci- 
tance of a test condenser to an extent depending 
upon its moisture content. The meter comprises 
an electrical resonance circuit which includes a 
test condenser, seen in the form of a cylinder 
on the left in Fig. 1, an internal condenser con- 
trolled by the central dial, a sensitive microammeter 
on the right, and a zero-adjusting knob partly 





railways. It is further emphasised by the repre- 





to the safety of the seafarer. We have pointed out 


sentations that have been made on behalf of the 


visible behind the test condenser. The necessary 
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batteries are enclosed in the 
ease, which can be shut up 
when not in use and is fitted 





























with a carrying strap. The — 
moisture content of a sub- 

stance is determined as fol- 

lows: With the test con- 

denser empty, and the central | 
dial set to zero, the zero- 

adjusting knob is turned  e20.2) 

until a maximum reading 

is obtained on the microammeter. A known 


weight of the substance to be tested is then placed 
in the test condenser, and the dial rotated until a 
maximum reading is again obtained on the micro- 
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ammeter, the reading of the dial in this condition | 


being a measure of 
interpret the reading, 


the moisture content. To 


however, 


reference is made | 


to a graph, previously prepared for each class of | 
material by taking readings with known moisture | 


contents ; such a graph made for tobacco is repro- 
duced in Fig. 2. Alternatively, since half of the 
dial is left blank, the various moisture values may 
be marked on it for any particular material, and the 
dial can be changed when different materials are 
being tested. No special precautions are necessary 
in packing the material into the test condenser, 
provided that the pressure used is not abnormal. 
Another instrument shown was the soil-con- 
ductivity bridge illustrated in Fig. 3. Although 
developed primarily for the determination of the 
conductivity of all classes of soils, the bridge may 
be used to determine the specific resistance or 
conductivity of almost any substance that can be 








solution to flood. Only 
that portion of the 











electrode which closes 
the cylinder end is 
concerned with the 
passage of the current 
through the solution. 
In the design of the cell the ratio of the cross-sectional 
area to the length between the electrode faces is 


Fie. 4. 


made equal to 2, so that when a multiplying ratio | 


M is used, the specific resistance is 2 MR ohms 
per cubic centimetre, R being the slide-wire reading. 

Messrs. Cambridge Instrument Company, Limited, 
have given considerable attention to the design and 
construction of apparatus for hydrogen-ion measure- 


ments, and one of their exhibits was the direct- 
reading pH meter illustrated in Fig. 4. This 
instrument, which incorporates the electrometer 


valve, is used in conjunction with the Morton glass | 


electrodes, referred to below, and forms a combina- 


tion possessing all the advantages of the glass- 


lelectrode method while simplifying the procedure 


made up into a paste, and also for measurements on | 


electrolytes. The complete range of the bridge is 
from 1 ohm to 100,000 ohms or 1 megohm 
10-° megohms per cubic centimetre. The complete 
apparatus is self-contained within a teak box, and 
includes ratio arms, a calibrated slide wire against 
which the unknown resistance is balanced, a special 
container or cell for the substance under test, a 
telephone detector, battery, buzzer, and trans- 
former for providing the equivalent of a source of 
alternating current. The bridge ratios are a 
series of resistance steps controlled by a single 
selector switch giving ratios of 0-05, 0-1, 0-2, 0-5 


to | 


100 as multiplying factors, and the slide | 


wire graduated from 10 ohms to 500 ohms. The 
cell is of special design and construction, a stainless- 
steel disc forming one electrode being moulded into 
the bottom of an ebonite cylinder, thus forming a cup 
for the solution or mixture. The top of this cup is 


to that of an ordinary potentiometer measurement. | 


It may, however, be used with any type of electrode 
system over a wide range of temperature, and is 


calibrated to give direct readings in pH units over | 


a range of 14 pH, each division of the circular dial 
corresponding to 0-02 pH. Readings can, however, 
be obtained by estimation to 0-01 pH. The Morton 
glass-electrode system is shown connected to the 
meter on the left in Fig. 4. In this system, the 


reference electrode is a calomel half-cell, and instead | 


of a second calomel electrode, a quinhydrone half- 
cell is used contained within the glass electrode 
itself. This arrangement gives adequate insulation 


in a simple manner and at the same time eliminates | 
the liquid junction of earlier glass electrode systems. | 


The e.m.f. of the system, being independent of the 
pH value of the solution contained in the bulb, is | 
more readily re — ible, and as the glass mem- 
brane is enclosed, it is protected from accidental | 
breakage. The a electrode can, however, be 


HyYDROGEN- 


Ion Meter; Messrs. CAMBRIDGE INSTRUMENT 
Company, LIMITED. 

the meter referred to above, forms a universa 

hydrogen-ion equipment. 

One other exhibit of the firm which may be 
|mentioned before passing on was a Eupatheoscope 
| designed to measure and record a quantity analogous 
|to the physiological sensation induced by a cool 
lenvironment. It is essentially :a black-painted 
| hollow copper cylinder maintained at a temperature 

of 75 deg. F., the loss of heat being recorded and 
|secaled in degrees of equivalent temperature. A 
full description of the instrument will be found in 
Building Research Technical Paper No. 13 (obtain- 
| able from H.M. Stationery Office, price 6d. net.) 

| The exhibits of Messrs. Drayton Regulator and 
|Instrument Company, Limited, West Drayton, 
Middlesex, were of particular interest to engineers, 
a notable instrument being a ratio-volume regulator 
| for controlling the flow of a fluid in one pipe line 
in relation to the flow of another fluid in a second 
| pipe line. We propose, however, to illustrate and 
|describe this apparatus in a separate article at a 
later date. We may mention, however, the firm’s 
| ring-balane e recorder, which utilises a ring-balance 
gauge for recording fluid flow, differential pressure, 
pressure, or vacuum on a dise chart, and is fitted 
| with a mechanical integrator. The latter is operated 
by impulses transmitted from a continuously moving 
|star wheel to a counter, the length of the stroke 
being governed by a cam actuated by the gauge. 
A variety of thermostatic and pressure-operated 
| switches for all applications was also shown. Atten- 
tion may be called to an improvement recently 
incorporated in the firm’s heat-motor valves, which 
are made in two types for controlling water and 
low-pressure steam- heating installations and high- 


stepped internally so that when the top electrode is | readily exchanged with quinhydrone, hydrogen or | pressure steam-heating installations, respectively ; 
placed in position it will just cause the contained | antimony electrodes, and the system, combined with | one of the latter type is illustrated in Fig. 5, on 
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Fie. 5. Herat-Motror VALtve; Merssrs. Drayton 
REGULATOR AND INSTRUMENT COMPANY, LIMITED. 


this page. These valves are closed by the expansion 
of a metal bellows containing a volatile liquid which 
is heated by a resistance coil controlled by a 
thermostat, and the improvement referred to con- 
sists in the provision of a safety switch to prevent 


the generation of excess pressure in the bellows | 


when the valve is shut off for a considerable time. 
The device consists of a small mercury switch 
included in the circuit of the heating resistance and 
opened by the upward movement of the bellows 
against the resistance of a stiff spring when excess 
pressure is generated. From a chart exhibited it 
appears that the valve closes with a pressure of 
about 3 Ib. per square inch in the bellows, and that 
while it remains closed the pressure varies at 
definite intervals between 7 Ib. and 10} lb. per 
square inch, which pressures are, of course, perfectly 
safe. 

The only other exhibit to which we wish now to 
refer is the motor unit, illustrated in Fig. 6 an- 
nexed, and designed for the operation of dampers, 
mushroom valves or butterfly valves, either from a 
remote point by hand or by automatic switches, the 
electrical connections in either case being of the 
three-wire type. Fig. 7 shows the unit arranged 
for operating a butterfly valve. The unit com- 
prises a fractional horse-power motor driving, 
through reduction gearing housed in the same casing, 
a shaft which is connected to the spindle or damper 
through suitable mechanism. The arrangements 
are such that when the shaft has made a half- 
revolution it stops, the circuit being interrupted by 
an internal switch, but it completes the revolution 
when the switch of the control device is moved 
over to the second contact, when the circuit is 
again interrupted by another internal switch. In 
this way the valve or damper is opened and closed, 
either directly, as shown in Fig. 7, or electrically 
by means of a quick-break switch actuated by the 
motor-driven shaft. It should be mentioned that 
a hand-operated switch is provided on the motor 
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Fig. 6. 

















Fie. 8. Powrr Facror Mrerer ; Mgssrs. 
E.uiotr BrorHers (Lonpon), Limirep. 


casing to enable the valve or damper to be opened 
or closed locally, irrespective of the position of 
the switch of the control device, the hand switch 
being normally in the neutral position. The time 
occupied by the motor-driven shaft in making a 
half-revolution is generally 30 seconds, but this 
can be varied for any period up to two minutes. 

Messrs. Elliott Brothers (London,) Limited, 
Century Works, Lewisham, London, 8.E.13, showed 
a full range of their well-known electrical indicating 
and recording instruments of the moving-coil, 
moving-iron and dynamometer types and of the 
portable, switchboard and miniature patterns. An 
instrument of recent introduction is the Shotter 
patent power-factor finder and circuit analyser 
illustrated in Fig. 8 on this page. It measures 
the single-phase power factor of a circuit and 
operates as a very sensitive differential wattmeter. 
A sensitive detector, potentiometer rheostat and 
change-over switch are included, and in measuring 
power factor the rheostat is adjusted until the 
detector gives no deflection, the power factor then 
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Fies. 6 AND 7. Extectric Motor Unir FoR 
VALVE OPERATION ; Messrs. DRayToON REGULATOR 
AND INSTRUMENT ComMPaNy, LIMITED. 

















Fic. 9. Preciston MULTIVERSAL CURRENT TRANS- 
FORMER; Messrs. Evtiotr BroruEers (LONDON), 
LIMITED. 


being read directly on the scale of the rheostat 
corresponding to the position of the switch. The 
range provided is from unity to 0-35 lagging and 
0-1 leading, and a notable feature is that the indica- 
tions are correct irrespective of the way in which 
the leads are connected to their particular pair of 
terminals. This obviates mistakes in connecting 
up and enables the power factor on unbalanced 
polyphase circuits to be analysed by measuring the 
power factor of each phase in turn and noting 
the current. The change-over switch determines 
whether the power factor is leading or lagging. 

We also noticed a direct-reading kv.-a recorder, 
incorporating a Westinghouse rectifier, for use in 
connection with the summation of power charges 
on a ky.-a basis, and a range of electrically operated 
speed indicators and recorders. A new type of 
precision Multiversal current transformer exhibited 
by this firm is illustrated in Fig. 9. It has a 
nickel-iron core and covers all standard B.8.I. 
ranges from 5 amperes to 1,000 amperes. Ranges 
from 5 amperes to 30 amperes are self-contained 
in the instrument, and the additional ranges are 








52 


ENGINEERING. 


[JAN. 13, 1933. 








obtained by winding a cable through the central 
hole a specified number of times according to the 
range required. Class A accuracy is obtained with a 
secondary output of 40 volt-amperes at 50 cycles, and 
with lower outputs the accuracy is proportionately 
increased. 

Among a variety of apparatus for indicating, 
recording and controlling temperature, we noticed 
a new portable potentiometer for checking the 
accuracy of any thermocouple-type temperature 
indicator while actually in service. It is entirely 
self-contained, a non-spillable accumulator and a 
Weston standard cell being incorporated in the 
case, together with a sensitive galvanometer. Two 
ranges are provided from 0 to 15 millivolts 
and from 0 to 75 millivolts, respectively, and 
the change of range is made by altering the 
position of a swinging link. The scale on which 
millivolts are read is 10} in. long and is sub- 
divided to read 0-1 millivolt and 0-5 millivolt, 
respectively, in the two ranges. An automatic 
regulator for controlling temperature, humidity, 
pressure, &c., was also shown. This consists of 
a moving-coil indicator fitted with auxiliary mechan- 
ism arranged to close electrical contacts when the 
quantity to be controlled varies from a predetermined 
value. The pointer, which gives a reading on a 
7 in, scale, carries a small stem which moves over 
the “ high” and “ low” contacts, the latter being 
mounted on arms which can be turned concentrically 
with the moving coil for adjustment. The upper 
parts of the contacts, which are designed to carry 
up to 50 watts at 110 volts or 220 volts, are mounted 
on insulated spring strips. Above the pointer is a 
chopper bar actuated by an electromagnet which 
pulls it down at regular time intervals and causes 
the stem on the pointer to press the two parts of 
one of the contacts together, thus operating a valve 
or other controlling device either directly or through 
relays. The closing of the contacts may be made 
to light either a red or green lamp to indicate an 
upward or downward tendency, and if the two 
contact arms are set close together so that there 
is only just room for the stem of the pointer to pass 
between them when depressed by the chopper bar, 
a white lamp can be lighted by an additional 
central contact to indicate correct conditions. If 
desired, the indicating lamps can be dispensed with 
and the “correct "’ contact connected in parallel 
with the “low” contact. With this arrangement 
the “correct "’ contact will be made directly the 
pointer misses the “ high ”’ contact and the falling 
tendency will be corrected more rapidly than would 
be the case if the “correct” contact were used 
merely to light a lamp. The sensitivity with this 
arrangement is within about + 0-5 per cent. of 
the full-scale value. 

The smoke-density meter shown by the firm has 
been illustrated and described in our columns on a 
previous occasion, and will be found on page 600 
of vol. exxxi (1931). 

(To be continued.) 


LETTERS TO THE EDITOR. 


THE VELOX BOILER.* 


To rue Eprror or ENGIneerine. 


Sitr,—The assertion (see The Brown Boveri Review 
of January, 1932) that the explosion method applied 
in the Brown Boveri Velox Steam Generator allows of 
attaining theoretically efficiencies of more than 100 per 
cent. referred to the heat content of the fuel injected, 
has met in the Technical Press with about as many 
refutations as affirmations. It seems to me, however, 
that neither those writers who stated that the assertion 
was absurd and impossible, nor tho»e who admitted the 
possibility of the claim and attempted to justify it, 
had sufficient details at their disposal, to come to 
a correct judgment in the matter. It will, therefore, 
perhaps be permissible to give summarily a further 
description of the process and to furnish, at the same 
time, the proof of the validity of our assertion (over 
100 per cent. efficiency). 

In the Velox steam generator working on the explosion/ 
method (Fig. 3, page 53), a combustion chamber a} 
which can be shut off by valves, is charged periodically 
with an explosive mixture of fuel and air, the pressure 





* See Enorverame, vol. cxxxiv, pages 539, 688, 690 
and 716. 





of which is raised through the action of a compressor 6. 
The spark plug c then ignites this explosive mixture 
which explodes with a consequent rise of pressure in 
the combustion chamber to a multiple of the charging 
pressure. Discharge valve d now opens so that the 
highly compressed gases can expand through the heat- 
ing tube e. The gases are not, however, discharged, 
immediately through tube e to atmosphere but are led 
to the nozzles A of a gas turbine i. This gas turbine 
drives the compressor b mentioned above. 

At its extremity f, the gas tube e is surrounded by a 
flow of cold feed water, which is thus preheated, and 
on its length g by a flow of the same water which is then 
vaporised. The steam generator proper is thus really 
the tube section g. All sensible heat is drawn from 
the hot gases in these pipes, and a part of the pressure 
drop to produce the high speed of the gases is used up 
here. The remainder of the pressure drop of the gases 
is utilised in the nozzles A of the steam turbine, and is 
transformed into mechanical work on the blading of the 
gas turbine wheel. 

The discharge of gases to the turbine, through valve d 
goes on until the gases in the combustion chamber 
have been expanded down to a certain pressure (sca- 
venging pressure). Valve d closes now, and a second 
discharge valve k opens, as well as an inlet valve n, 
which admits scavenging air through pipe branch J, 
to drive the residue of the gases out to the atmosphere. 
This is done through heating tube m and the second 
discharge valve k. The residue of the gases are thus 
expelled and the combustion chamber filled with air. 
Heating pipe m is also surrounded by a flow of feed 
water which is preheated in this way and then led to the 
evaporation chamber of tube section g. Once the 
residue of the gases has been discharged, and after 
valves d and k have closed, the chamber is charged 
to higher pressure, from branch o, after which all 
valves being closed, a new ignition and explosion takes 


The pressure characteristic of the process is shown 
in the diagram of Fig. 4. The abscissae are the times 
and the ordinates are the pressures. The example 
shown in Fig. 4 refers to the same process which is 
followed in the generator of Fig. 3, namely, the ex- 
plosion process with separate scavenging and sub- 
sequent charging, which process allows, by suitable 
choice of the cross section of tube m, of making the 
duration of the gas discharge to the turbine the same 
as that of the discharge to atmosphere of the gas 
residue and subsequent recharging. 

In Fig. 4, + is the duration of one complete working 
process, t,, that of discharge to the gas turbine, t, 
that for scavenging, t, that for the final charge. Linea 
is the pressure characteristic in the combustion chamber 
(indicator diagram), a, is the pressure curve during 
expansion, ag that during scavenging, and ag that 
during charging. Line 6; is the pressure curve before 
the gas turbine nozzles. It will be seen that the gas 
turbine is only under admission during time +,. If, 
however, several combustion chambers are utilised, 
four, for example, as is supposed in Fig. 4, a common 
gas turbine can be used for all and arranged so that 
it is under constant admission. The vertical distances 
between lines a; and 6, give the pressures which are 
utilised to create the high gas-velocity and heat trans- 
mission in tube e. The vertical distances measured 
on the shaded portions beteeen line 6; and the atmo- 
spheric back-pressure line c, give the pressures which 
make possible the mechanical work done by the gases 
in the gas turbine. 

Fig. 1 shows the process under the same conditions 
as illustrated in Fig. 4, but, here the quantities (weights) 
of gases discharged from the combustion chamber are 
taken as abscisse and a combustion chamber capacity 
of 1 cub. m. and a charging pressure of 3-5 atmos- 
pheric abscisse# are supposed. As the residue of the 
gas is not discharged to the gas turbine, but is 
allowed to escape direct to atmosphere, only a part of 
the load reaches the turbine, in the present case about 
79 per cent., which, for the said combustion chamber 
capacity of 1 cub. m., amounts to about 2-62 kg. 
P, is the same pressure characteristic which was shown 
under “a,” in the pressure time curve of Fig. 4. 
P, is the pressure characteristic b;, also calculated for 
the new abscissa. 

Admitting that all the heat—under whatever form 
it is brought into the combustion chamber, with the 
exception only of the fraction carried away by the 
exhaust—is absorbed to generate steam, the question 
of whether the explosion boiler process can attain an 
efficiency of over 100 per cent. or not (allowing for a 

rfect gas-turbine and perfect compressor, 1.e., no 
sommes can be stated simply under the following form :— 
To what temperature can the gases which have passed 
through the generator and which are supplied to the 
turbine at variable pressure P, be cooled, so as to 
retain sufficient energy for the compression work. If 
this temperature is below that of the air supplied from 
the compressor to the generator, this efficiency will be 
over 100 per cent. 

In the example considered here, a scavenging pressure 





of 1-75 atmospheric abscisse and a final charging 
pressure of 3-5 atmospheric abscisse# has been adopted, 
and 79 per cent. of the discharged gases flow through 
the turbine. It can be calculated that the work of 
compression corresponds for a combustion chamber 
capacity of 1 cub. m. or 3-3 kg. to 64 kg. calories, and 
can be produced by the gas turbine, on condition 
that the gases in front of the nozzle still have an average 
temperature of 45 deg. C. 

By expansion of these gases in the nozzle from P, 
down to the counter pressure P, (atmospheric pres- 
sure) and due to the work they do, the gases cool down 
to a maximum of 115 deg. C. below zero in the first 
moment of discharge or, in average, to 63 deg. C. 
below zero. After these cold gases have mixed with 
the other gas residue which was discharged to atmos- 
phere at a temperature brought down to + 35 deg. C., 
the total discharged gases attain an average tempera- 
ture t, = 42 deg. C. below zero. 

Now, by compression, the temperature of the whole 
charge rises by 87 deg. C., so that this charge drawn 
into the compressor at a surrounding air temperature 
of, say, 20 deg. C., will be pressed into the combustion 
chamber at 20 + 87 = 107 deg. C., while, as said 
before, the gases leave the generator proper at 45 deg. C. 

The following heat balance is thus reached :— 

Heat introduced (assuming a 

usual heat content of the ex- 


plosive mixture) say =400 kg. calories 
per kg. of charge. 
Heat introduced due to heating 


up by compression of mixture 


(107-20) x 0-240 ... ... = 20-88 do. do. 
Heat contained in gases leaving 
generator at 45 deg. C. (45-20) 
x 0-238 ate ose -. =5-88 do. do. 
Heat used in pre-heating and 
evaporation 400 + 20-88-— 
5-88 eee eee coe «6 415 do. do. 
Therefore: fuel efficiency . 
415 x 100 = 103-75 per cent. 
400 


This efficiency is not at all in contradiction to the 
second law of thermodynamics which, as is well known, 
allows of converting by simple means a smaller amount 
of heat at a high temperature level into a larger amount 
of heat at a lower temperature level, the balance being 
absorbed from the surroundings without any extra 
expenditure of energy. By exploding the mixture in 
the combustion chamber, such a high pressure is 
created that the gases supplied to the gas turbine have 
still sufficient pressure to do considerable work despite 
the relatively low temperature to which they have 
been brought (45 deg. C. in case examined). The com- 
pressor set can be considered as being a “ heat pump ” 
which, owing to the pressure energy contained in the 
gas, is able to transform the gas-heat (at 45 deg. C.) 
which could not be extracted by any ordinary heat 
exchanges, into air-heat at a higher temperature 
(107 deg. C.). 

The heat given up to the boiler, over and above that 
quantity of the heat contained in the fuel, is supplied 
by the surrounding atmosphere (by the Sun) which 
must warm up again the cold gases discharged at 
42 deg. C. below zero to the surrounding temperature 
of + 20 deg. C. 

It cannot be denied and, indeed, can be proved by 
indicator diagram and subsequent calculation, that it 
is possible to reach pressure in front of the gas turbine 
nozzle such as are shown in P3, and to cool down the 
hot gases to a low temperature by using cold boiler 
feed water. Further, an explosion pressure of 17-5 
atmospheres absolute with a compression at 3-5 
atmospheres absolute is also practically attainable, 
with the assumed mixture of fuel and air containing 
400 k. cal. per kilogramme and a combustion chamber 
pressure characteristic as given in P, can also be 
realised. It is, however, another question at what 
efficiency a gas turbine (working under variable 
pressure) the accessories such as valves, nozzles, chests, 
&c., will operate. Whatever may be said on this 
point, there is no doubt that the process itself is very 
economical, and that a close approach to the efficiency 
theoretically possible is only a question of design. 

An explosion-type steam generator, working on the 
principle described here, is shown in Fig. 2. It was 
used to study the process. The plant was too small 
to allow of using a gas turbine. In order, however, 
to allow of reaching the same working conditions, the 
gas turbine has been replaced by a diaphragm which 
has the same aperture as the corresponding gas turbine 
nozzle would have. This generator has been used with 
lighting gas and with blast-furnace gas. It delivers 
about 250 kg. of steam per hour ; its number of cycles 
is 50 per minute to 60 per minute. 

Yours faithfully, 

Baden, Switzerland, W. G. Noack. 

December 16, 1932. 


[We are much indebted to our correspondent for the 


detailed particulars of the Velox boiler. He does not 
give, however, the indicator diagram corresponding 
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to the cycle. His curves, in which pressure is plotted | clearer the point at issue, which really turns on how the 
against time, are interesting rather than instructive. | efficiency is to be defined. 
What is required is a curve in which pressure is plotted| Consider a perfect heat engine taking in Q, units 
against volume. The indicator diagram thus obtained | of heat at the absolute temperature T, and delivering 
will show very clearly that nothing can be gained by | up Q, units at T,. Then if W be the work done, we 
cooling the gases below the ambient temperature, since | have 
the heat picked up from the surroundings is a maximum, 
when the cycle is completed along an isothermal. 

The following considerations may serve to make 
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Q; heat units at T, and delivering Q, units of heat at 
T,. Then the work done on the gas in the pump is 
exactly equal to the work done by the'gas in the 
engine, so that we get 


T,—T, . Ti—Ts 
Wate =Q, T, 
whence 
T T%—-T 
Q=- .—*Q 
- By Tym By 


Hence if T, is less than T,, we find that Q, is greater 
than Q,;. In fact by making the difference T,-T, 
sufficiently small, Q, may be many times Q,. 

Nevertheless, considering the system as a whole, 
there is no gain in efficiency. No more work is obtain- 
able from the Q, units of heat than from the original 
Q, heat units. In the ideal case of perfect engine and 
perfect pump, the work obtainable from Q, is exactly 
equal to that due from the original Q, heat units, and 
in practice will be substantially less. In order to make 
Q, larger than Q,, it has been necessary to degrade 
energy from a higher to a lower level of availability. 
In fact, work is required to operate the heat-pump, 
and would be better employed in, say, generating 
electricity directly, since, in practice, much less work 
will be obtained from the heat-pump heat than has 
been expended in operating the heat pump. If no 
allowance is made for degradation of energy, it is 
quite possible, on the definition of boiler efficiency 
adopted by our correspondent, to obtain infinite effi- 
ciencies. In our view, however, to define efficiencies in a 
way permitting of such a result is apt to be misleading. 
—Ep. E.]) 


OF SHIPS. 
To THE Epiror oF ENGINEERING. 

S1r,—Dr. Schilovsky is so well known as a writer 
and lecturer on the principles of the gyroscope that 
an article from his pen on this topic might be considered 
as above criticism. In part of his article in your 
issue of December 9, however, he deals with a very 
different subject, namely, the effect of waves on ships, 
and the forces which are required to prevent ships 
from rolling in a seaway. As comparatively little 
information has been published on the question, I 
may, perhaps, not be considered presumptuous if I 
venture to discuss some of his conclusions. 

Before doing so I would draw attention to a sentence 


Now let this engine drive a heat pump taking in, say, |! in Dr. Schilovsky’s article which may unintentionally 
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mislead his readers; I refer to the first paragraph in THE LATE MR. FRANK W. SKINNER. 


which he says that “the total number of ships w hich | 


have been fitted (with gyros) since the inception of the 
stabiliser is relatively negligible.” The total stabilised 
tonnage equipped by the Sperry Company at the 
present time is about 118,000, and from the purely 
statistical point of view, Dr. Schilovsky is undoubtedly 
right in referring to this as a negligible quantity. 


From the point of view, however, of knowledge gained | ae , - 
which unfortunately was only finished in our issue 


and experience acquired, this is by no means an 
unimportant record. In the past 15 years over 40 
stabiliser equipments have been made and put to 
work by this firm in ships varying from about 100 tons 


up to over 40,000 tons, and it would have been impos- | = 
| graduated in 1879. 


}ence in the shops of the Pittsburg Bridge Company, 


sible to carry out this work without accumulating a 
very great deal of specialised information on the 
problem of stabilisation. This information has been 
codified and used to build up a satisfactory working 
hypothesis to account for the facts observed ; conse- 
quently, once the characteristics of a ship are known, | 
the capacity of the necessary stabiliser can be calculated | 
with ease and certainty no matter what the size. From | 
that point the design of the gyros themselves can proceed | 
on lines with which Dr. Schilovsky is quite familiar. 

Dr. Schilovsky’s tribute to the initiative and courage | 
of the Italia Line in deciding to stabilise their latest | 
ship, is one with which I heartily agree, but I would 
emphasise that the only uncertainty involved was the 
purely commercial one as to whether the travelling 
public would support the venture to a sufficient extent 
to justify the expenditure. It may be taken for 
granted that before deciding to instal a stabiliser in the 
Conte di Savoia, her owners satisfied themselves by 
careful enquiry that the project was a sound one, and 
there was every hope of realising the required results. 
Every purchaser of an engineering product, be it a 
bridge, a ship, or a Diesel engine which is larger than 
anything previously made of the same kind, un- 
doubtedly takes a certain amount of risk and is entitled 
to be congratulated on his enterprise, but this type of 
risk is a commonplace in these days of progress, and 
in the present instance was of the smallest. 

The theory of stabilisation adopted in practice 
differs in important respects from the principles 
enunciated in Dr. Schilovsky’s article. In the Sperry 
stabiliser, the precession motor assists the precession 
during the early part of the roll while the ship is 
approaching the position of equilibrium, and the 
brakes come into operation later. This sequence is 
the reverse of that assumed by Dr. Schilovsky, and is 
probably the reason for his error in supposing that 
* the Sperry device does not adapt itself to different 
conditions of the sea and requires supervision and 
adjustment.” The stabilisers in the Conte di Savoia, 
like previous Sperry stabilisers, are completely auto- 
matic, and adjust themselves to varying conditions of | 
the sea. It is true that when the sea is only slightly 
rough, adequate stabilisation may be secured by the 
use of only one gyroscope, and that a second or third 
may be brought into action manually as the severity of 
the weather increases. This, however, is only a 
measure of economy and but for this consideration 
there would be no objection to keeping all three gyros 
spinning at their maximum velocity at all times, as 
they would automatically adjust both the amount and 
the times of application of their stabilising moments 
to give the best results. 

I regret that I am not able to follow Dr. Schilovsky’s 
mathematical investigation in detail for the following 
reason :—Referring to his equation (1) he states that 
6 is the angle of roll of the ship, but he does not specify 
whether this angle is measured from the vertical or 
from the normal to the wave surface. In the next 
paragraph, however, where he applies this equation to 
solve an illustrative example, he takes @ to be the 
maximum slope of the waves. A little reflection will 
show that if these are measured from any fixed datum 
they are two entirely separate and generally different 
quantities. On the other hand, if the roll is measured 
from the wave surface, it will clearly be necessary to 
introduce another term for the variable slope of the 
waves, since the vertical action of gravity must be taken 
into account. Equation (1) therefore, appears to be in- 
sufficiently established, and the estimate drawn from it 
on the following page regarding the couples required to 
stabilise the Conte di Savoia, is consequently excessive. 

Owing to the manner in which the gyroscopes are 
controlled in this ship the maximum stabilising torque 
from each is about 2,150 ton-feet, and the total from 
the three is, therefore, approximately half of the 
figure postulated by Dr. Schilovsky for a value of 
@ equal to 15 deg. Having crossed the Atlantic 
twice in the Conte di Savoia, I can assure Dr, Schilovsky 
that this stabilising couple has proved itself fully 
adequate to give all the stabilising effect which was 
anticipated, a fact of which independent observers 
have already published corroborative testimony. 

Yours faithfully, 
A. 8. Raw ives, Chief Engineer. 














Brentford, Sperry Gyroscope Company, Limited. 
January 5, 1933. 


Many readers of ENGINEERING will learn with great 
regret of the death, on December 24, of Mr. Frank W. 
Skinner, who has contributed to these columns in recent 
years numerous interesting articles on American 
engineering developments. The most recent of these, 
and probably one of the most interesting, was the 
description of the Empire State Building, New York, 


following the actual date of his death. 

Mr. Skinner was born in 1858, and after his early 
education took the regular four year course in civil 
engineering at Cornell University, from which he 
He then secured practical experi- 


after which he worked for the same firm as an assistant 


| on field erection and in the drawing office on designing 


work and estimating. During part of this time he was 
engaged under the late Mr. L. L. Buck on the renewal 
of the superstructure of the Niagara railway suspension 
bridge. 

He was next employed on inspection work, and then 
as assistant on the erection of bridge work, by the 
Delaware Bridge Company. From 1881 to 1883 he 
was with the New Jersey Steel and Iron Company, as 
bridge engineer being in joint charge of the firm’s 
bridge shop. Subsequently he went to the Dominion 
Bridge Company, Montreal, Quebec, as assistant 
engineer at their works, in which capacity he was in 
charge of designs, strain sheets, estimates, &c., and was 
responsible for drawing office work, testing, &c. Among 
the important bridge contracts with which he was 
connected at this time was that for the cantilever 
bridge at St. John, N.B. His next engagement was 
with the St. Paul and Northern Pacific Railway Com- 
pany, with whom he was responsible for inspection and 
construction of all bridgework passing through their 
shops, including such structures as the St. Anthony’s 
Park and Mississippi River Bridges at Minneapolis. 
Next, his connection with Mr. L. L. Buck was renewed 
in connection with designs for renewals for the Niagara 
Falls highway suspension bridge, and he was also 
assistant engineer on the Washington 510-ft. arch 
spans over the Harlem River, New York. 

About this time, 1886, the publisher of the Sanitary 
Engineer and Construction Record, subsequently the 
Engineering Record, invited Mr. Skinner to contribute 
a series of articles on structural engineering questions. 
These proving acceptable, the publisher decided to 
widen the scope of the journal to cover civil engineering 
more effectively, and made an arrangement with Mr. 
Skinner in this connection. This developed into a per- 
manency, Mr. Skinner remaining as associate editor 
until 1914. During these years the journal, now ab- 
sorbed in the Engineering \ ews Record, was built up on 


|} sound lines which resulted in it being considered quite 


in the lead in its particular field. In 1916, Mr. Skinner 
founded the journal Contracting, and he was associate 
editor of its successor Public Works from 1918 to 1922. 
In later years he did a certain amount of consulting 
work, but as time went on devoted himself more to 
writing on civil engineering subjects. He was the 
author, many years ago, of three volumes on T'ypes 
and Details of Bridge Construction, Arches and Plate 
Girders and Standard Short Spans, which had a con- 
sitlerable vogue as college text books. He also de- 
veloped an extensive lecturing connection, being 
formerly non-resident lecturer in charge of field 
engineering at his old university of Cornell, and later 
was lecturer on field engineering at McGill University, 
Montreal; Harvard; Yale; Massachussetts Institute 
of Technology; Princetown and Brown Universities 
and the State Universities of Maine and Wisconsin. 
He was an indefatigable writer, and as a result of 
his long and varied practical work, introduced into 
his articles much interesting matter from both the 
designand construction points of view. Insomeinstances 
he was retained on important works, as was the case 
with the George Washington suspension bridge over 
the Hudson, in connection with which he is said to 
have given 60 lectures and written 200 articles. His 
connection with this journal dates back many years, 
and has at one time and another been responsible for 
some of the most complete serial descriptions which 
it has been our privilege to publish. Many of these 
were concerned with bridge work which Mr. Skinner 
had made especially his own subject, but more recently 
the field was varied to embrace works of other character. 
In 1908 he wrote for these columns a series of several 
articles on the Quebec bridge, following this up with 
another article, in 1911, and a further series of con- 
siderable length in 1916, dealing with the disaster 
which befell that structure. Another notable descrip- 
tion running through several issues was his description 
of the Blackwell’s Island bridge, New York, and still 
others those dealing with the Beaver bridge over the 
Ohio River, and the Manhattan suspension bridge. 
The Hell Gate bridge description, published in our 
Journal in 1919, was also from his pen. In addition, he 





| of industrial centres in the Provinces. 


His description, in 1917, of the Woolworth Building 
was considered one of the best of its kind, while we 
have already referred to his series on the Empire 
State Building, just completed, and giving an excellent 
survey of a modern skyscraper from the point of view 
of economics, design, construction, and equipment. 

In 1927, we were able to publish from his pen an 
excellent account of the Holland Tunnel and subse- 
quently a number of articles on foundation methods 
employed in connection with tall buildings and unique 
construction methods adopted on the recently-com- 
pleted portions of thé New York Subways. These 
placed before our readers a great deal of material 
quite novel to practice in this country. The foregoing 
by no means exhausts the list of Mr. Skinner’s con- 
tributions. He wasan enthusiast for steel construction, 
and when Sir Edwin Lutyens criticised American 
skyscraper practice, Mr. Skinner, among others, took 
a prominent part in the defence. 

Mr. Skinner was a member of the American Society 
of Civil Engineers, and of numerous other technical 
bodies. He also devoted himself largely to influencing 
technical education, through bodies formed with the 
object of maintaining touch between the academic 
side and the practical progress of the profession. 
Personally, Mr. Skinner held an almost unique position. 
He was a man of very wide acquaintance in his country, 
and one with whom it was a pleasure to have dealings. 
He was courteous and considerate to a degree, and 
ever willing to give advice or assistance. His admira- 
tion for this Journal and the pride he felt on the 
publication of his articles in our columns were of the 
most ingenuous kind, and to anyone who realised the 
frankness of his character, were of an obviously honest 
nature, and the result of seeing his work well made use 
of. In his passing, we have lost a valued personal 
friend, and our readers a contributor who has done 
them great service. He had, unfortunately, been in 
unsatisfactory health for some months at the time of 
his death, though so far as physical strength was 
concerned, he could not be considered by any means 
old, and until recently, was full of vigour. The 
affection from which he suffered had resulted in his 
being deprived completely of the sight of his eyes for 
about four months, during which time, however, he 
maintained his cheerful touch with those around him. 


THE LATE MR. HENRY SHERLEY- 
PRICE. 


WE have to record with regret the death of Mr. Henry 
Sherley-Price, which occurred at Beckenham on 
December 31, 1932, at the advanced age of 86. 

Mr. Sherley-Price was born in London, and at the 
age of fourteen was apprenticed to Messrs. Whitmore 
and Company, Wickham Market, Suffolk, with whom 
he served eight years, gaining considerable experience 
in their shops and drawing office. He subsequently 
prepared designs for the the erection of iron, clay and 
brick works at Stourbridge, and erected winding 
engines and other plant for a number of engineering 
firms and railway companies. Later, he helped to 
establish the firm of Wheatley Kirk, Price and Com- 
pany, which installed the engines and boilers, which 
were initially used in the Law Courts Buildings in 
London. 

This firm, whose headquarters were at first at Man- 
chester, shortly moved to London, where Mr. Price was 
joined by his two sons and Mr. John Place as partners, 
and gradually began to establish a reputation as me- 
chanical and electrical valuers, arbitrators and engi- 
neers, and built up the business in these fields, which is 
now so well-known. Mr. Sherley-Price became a member 
of the Institution of Mechanical Engineers in 1877 
and was also for some years connected with the Insti- 
tution of Electrical Engineers. He was for a time 
proprietor and editor of a journal entitled Electrical 
Plant. 


Tue Execrricrry Commissioners’ Report: ERRa- 
tumM.—The sixth line in the final paragraph of our 
account of the Electricity Commissioners’ Report, which 
appeared on page 770 of our issue of December 30, 1932, 
should read: “ In addition, a levy of 240,000/. or 9- 25s. 
per 1001. of revenue, was made...” 


AneLo-Soutn ArricaN ComMERCE.—The Department 
of Overseas Trade informs us that Mr. N. Elmslie, H.M. 
Senior Trade Commissioner in South Africa, is now in 
this country on an official visit. Mr. Elmslie will be 
available at the offices of the Department, 35, Old 
Queen-street, London, 8.W.1, from January 30 to Feb- 
ruary 4, for the purpose of interviewing manufacturers 
and merchants interested in the export of United 
Kingdom goods to the Union of South Africa and to 
Southern Rhodesia. Mr. Elmslie will also visit a number 
Firms desiring 
interviews with Mr. Elmslie in London, or information 
regarding his arrangements to visit provincial centres, 
should apply to the Comptroller-General of the Depart- 


dealt with waterworks, and foundation methods, &c.' ment, quoting reference No. 3732/1/32. 





ENGINEERING, 


55 





__ JAN. 13, 1933.1] 





THE METUR DAM, MADRAS. 








THE METUR DAM, MADRAS. 


| capacity each is able to put through 200 tons per 
| hour. 


It is interesting to note that Messrs. Hadfield’s 


Ln an article published in these columns in February | cryshers are also in use on the heightening of the 


and March last,* we gave a description of the Cauvery- 
Metur irrigation project now under construction in 
Madras. Through the courtesy of the Editcr of 
The Times, we are now able to reproduce in the 
accompanying illustration, a recent view of the great 
Metur dam which forms the main feature of the scheme. 
This dam, when completed, will be the largest in the 
world, not excepting the Assouan dam as it will be 
on completion of the second heightening, now ir, pro- 
gress. The main features of the dam are as follows :— 


Its length is 5,300 ft., and height above average bed | 
The maximum height »sbove | 


level of river, 176 ft. 


lowest point of foundations is 230 ft. The estimated 


quantity of masonry in the structure is 54 woillion| 
| expected that the dam will easily be finished in 1933. 


cub. ft., consisting of an impervious face and main 
body of the dam. The former consists of rubble 
masonry in a rich cement mortar, while the latter is 


of concrete, except on one flank, where rubble masonry | 


is used entirely owing to the reduced height for some 


distance making it uneconomical to provide elaborate | 
trackways for the concrete placing towers employed | 
Two large con- | 
creting towers have been employed, supplied, by trains | 


for the deeper parts of the structure. 


of wagons, with aggregate prepared at crushing plants 
on each side of the river. These plants were des:ribed 
in our issue of April 29 last, page 531, the complete 





Assouan Dam and on the Lower Zambesi bridge works. 

The view reproduced shows the dam at a relatively 
advanced stage, the river flowing through the central 
gap which has been left for final closure, when the 
water coming down will be balanced by various hydro- 
electric and irrigation discharge sluices embodied in 
the structure. It will be noted that up stream of the 


| dam the country is already flooded to a considerable 
| extent, by the impounded water. 


Other features pro- 
minent in the view are the two concreting towers, and 
the new bridge in the foreground. The irrigation 
sluices are located in the long stretch of the dam on the 
far side of the river; the spillway is on the right, 
behind a small elevation outside the picture. It is 


METALLURGICAL PROBLEMS) 


/and at high temperatures. Austenite renders the steels 


ARISING FROM INTERNAL COM- 
BUSTION ENGINE VALVES.* 
By J. R. Hanprortu, M.Sc. 


One of the clearest and most concise annunciations 
of the requirements of valve steels was given by Dr. 
Leslie Aitchison in a paper read in 1920 before the 
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from the original stainless steel containing 13 per cent. 
of chromium. These researches, together with the 
practical experience of valve steels of many different 
compositions, have made it possible to obtain a general 
knowledge of the effects of the various elements in 
complicated alloys. 

It is at once evident, for example, that whilst carbon 
is of fundamental importance in complicated alloy steels 
it is very difficult to isolate this importance in the 
critical manner as has been done in the study of the 
straight carbon steels. Its effect is intimately bound 
up with the alloy content of the steel. Wrought iron 
has a tensile strength at 800 deg. C. of approximately 
2 tons per square inch, and the maximum possible 
addition of carbon only raises this figure to about 
6 tons per square inch. In alloy steels, greater differ- 
ences in the hot tensile strength can be obtained by 
variation of the carbon content. One of its important 
features lies in its tendency to promote and increase the 
stability of austenite, and this has considerable influence 
on the properties of the resulting steel both at normal 


difficult to machine but makes them more resistant to 
heat. The latter effect varies of course according to 
the reheating temperature. The tempering of austen- 
itic steels up to 650 deg. C. has been thoroughly studied 
in connection with the heat treatment of high-speed 
steels, The effect of reheating other austenitic steels 
at from 650 deg. C. to 950 deg. C. will be described below. 

(Silicon is used in valve steels for two distinct purposes. 





stone-crushing equipment being supplied by Messrs. Institution of Automobile Engineers. Experience has 
Hadfields, Limited, of Sheffield. This contract con-| shown, however, that the requirements as stated are|In the first place, this element, particularly in the 
stituted, it may be remembered, the largest one placed | frequently incompatible. ‘The steels which have the presence of chromium, produces wonderful resistance 
in this country for crushing plant, and included the} best mechanical strengths at high temperatures, for to oxidation. In the second place its effect—up to 
largest jaw type machines built in this country, and | example, are the austenitic steels, but because they are | 5 per cent.—is to raise the Ac, point of steel approxi- 
among the largest in the world, the three main crushers | austenitic they are liable to wear on the valve stems on mately 50 deg. C. for each 1 per cent. of silicon added. 
having jaws 54 in. by 42 in. and each weighing about | account of their low Brinell hardness. On the other| Chromium also raises the Ac, point approximately 
100 tons. The material handled is a hard granite, and | hand, cobalt-chromium valves, which have excellent | 19 deg. C. for each 1 per cent. added, so that by the 
is delivered to the crushing plants in any size up to| resistance to wear on the stems, have too low a critical | combination of these two elements the change point of 
blocks weighing from 2} tons to 3 tons apiece and | temperature and are therefore liable to air-harden and |g valve steel can be raised to a temperature higher 
measuring about 3-ft. 6-in. cubes, or approximately | break down inservice as a result of distorted or damaged | than that which the valves should ever reach in ser- 
32 cub. ft. These reduce the rock to 6-in. cubes and| heads. The silchrome type of steel, which is reason- | yjce_j This has made it possible to eliminate entirely 
under. Each large crusher feeds a battery of six 24-in.| ably satisfactory both with regard to resistance to | the air-hardening of valves which once was a very 
by 13-in. secondary jaw crushers, the product of which} scaling and to stem wear, introduces another type of | serious difficulty, and because of this and their freedom 
is graded to §-in., 1}-in. and 2}-in. sizes. Finally, | difficulty. At room temperature its ultimate stress is | from scaling, very many silchrome valves are now in 
Hecla disc crushers are provided in order to ensure a| 55 tons per square inch, but it is very brittle, and has | use, particularly in automobile engines, For aero- 
sufficiency of 1} in. and under for special purposes. | an Izod value of only 3 ft.-Ib. to 6 ft.-lb. If the testing engine work, this type of valve steel has fallen out of 
The large machines were tested at Sheffield before | temperature is raised the Izod value rapidly increases, | fayour for the reason given above, namely, its low 

dispatch, on hard Welsh granite, reducing a 2}-ton| reaching approximately 70 ft.-lb. at 800 deg. C., but tensile strength at high temperatures. 
block to small cubes in 55 seconds. At the site the | unfortunately the ultimate stress falls equally rapidly Comparatively small use has yet been made of the 
plants were erected and the machines installed by/and at this temperature is only 4 tons to 6 tons per | element manganese in the manufacture of valve steels. 
Messrs. Hadfield’s erection engineer, with native labour, | square inch. The maximum figure in any valve steel specification 
the latter being immensely impressed with the big} Problems of this type have given rise during the past | known to the author is 1-75 per cent. The general 
crushers when started up. After a few field sdjust-|few years to intensive study, both in Europe and | effect of manganese is to promote the formation of 
ments to the first machine, the othere were put straight | America, of heat-resisting steels and particularly of the | austenite, and thereby to raise the recrystallisation 
into service, and their capacity is such that we under-| special austenitic steels which have been developed | temperature and increase the hot tensile strength. 
stand it has been unnecessary to work them at full It is possible that this element will be used more exten- 
output for more than short spells. Working at full; , Paper read at the joint session of the Iron and Steel sively in the future for this purpose to replace 
> Institute and Institute of Metals, held on Tuesday, nickel. One of the chief objections to this change is 


* ENGINEERING, vol. oxxxiii, pages 238 and 301, et seq. | September 13, 1932. Abridged. the difficulty of machining high-manganese steels, 
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but as the wear of austenitic steels has recently become 
a question of importance and manganese steels have 
excellent resistance to wear, this factor may eventually 
tell in its favour. 

With regard to the elements nickel and chromium, 
no important valves are now made by using these metals 
separately or without other additions. By their com- 
bined use, however, and by their use along with silicon, 
tungsten, &c., fine types of valve steels are obtained. 
Table II shows the differences in the hot tensile 
strengths of steels with these elements used alone and 
in combination with other elements. 

These greater tensile strengths are again due essen- 
tially to the formation of stable austenite, which has 
also excellent resistance to scaling and a high Izod 
value both at room temperature and at high tempera- 
tures. No general agreement appears to have been 
reached as to the most advantageous proportions of 
chromium and nickel, and as shown by the last two steels 
in Table II, the combined amount of these two elements 
frequently reaches 30 to 40 percent. The Brinell hard- 
ness of austenitic steels is low and insufficient to resist 
tappet wear on the ends of valve stems. The stems 
themselves are also liable to wear in the valve guides, 
particularly when there is poor lubrication. Their heat 
conductivity is rather poor, and they have a higher 
coefficient of expansion than other types of valve 
steels, which necessitates increased clearance in the 
valve guides. 

Tungsten up to 5 cent. is used in very many 
valve steels, and valves of high-speed steel containing 14 
per cent. to 18 per cent. of this element were formerly 
used for their strength at high temperatures and their 
resistance to oxidation. Steels better in both respects 
are now available, which contain very much smaller 
quantities of this element. In the pearlitic steels, 
tungsten increases the resistance to tempering and 
gives higher tensile strengths below the change point. 
For example, it has been found to raise the hot tensile 
strength of silchrome valve steel, and it probably has a 
similar effect on the austenitic valve steels. 

The effects produced by the elements cobalt and 
molybdenum are not yet clearly known. In general 
their effect is similar to that of tungsten in that they 
increase the resistance to tempering. How far this 
value is maintained in the austenitic steels is uncertain. 
Vanadium is only infrequently used in the manufacture 
of valve steels and no appreciable use has been made of 
aluminium. A new heat-resisting alloy has recently 
been developed which shows extraordinary resistance 
to oxidation up to a temperature of 1,300 deg. C., and, 
as it is claimed that this property is due to the formation 
of films of oxide of aluminium and cobalt, possibly 
developments of this idea will be extended to valve 
steels. 

Further consideration of valve steel requirements, as 
laid down by Aitchison, shows that almost every single 
desire can be filled, but they cannot as yet all be filled 
by one type of steel. The questions of heat treatment 
for regularity, reliability and freedom from strains 
are not now of serious importance. The difficulties 
which formerly arose through the air-hardening of the 
valves have been completely eliminated by the use of 
either austenitic steels or steels with a very high change 
point. The question of resistance to scaling has been 
very successfully overcome, and many valve steels, such 
as silchrome, cobalt-chromium and the austenitic 
nickel-chromium steels, are now available which will 
meet engine requirements in this respect. 

A new difficulty has been introduced by the modern 
use of petrols containing additions of tetra-ethyl 
lead, or Ethyl Fluid, for the purpose of reducing the 
detonation of the fuel. During the combustion of such 
fuels, the valves steel, the steel of the cylinder and the 
aluminium of the piston, are all in intimate contact 


' 


at high temperature with lead bromide, water vapour, | 


hydrobromic acid and the other usual products of 
combustion of petrol vapour. Naturally, under such 
conditions rapid chemical interaction may take place, 
and rusting may ensue. This affects chiefly the cylin 
ders, the valves and the valve guides. Fig. 1, on 
this page, shows one of the possible results of such 
corrosion 
heads, and in addition three of the valves have allowed 


surfaces so produced entirely prevent the scoring of the 
valve stems, but unfortunately nitrided surfaces are 
very prone to attack by the products of combustion 
of tetra-ethyl lead, and it may not be possible to use 
these two improvements in engine conditions at one 
and the same time. 

It is somewhat difficult to measure the actual working 
temperatures of the heads of exhaust valves of internal 
combustion engines, and these temperatures vary 
considerably with the design of the engine and the 
actual running conditions. The exhaust valves of 
such engines are subject to what is practically a con- 
tinuous steam of exceedingly hot, burnt and burning 
gases escaping from the explosion chamber. They 
dissipate the heat they receive partly by conduction 
through the valve seats during their intermittent con- 
tacts and partly by conduction along their stems and 
away through the valve guides. In normal conditions 
the temperature range of the exhaust valves of aero- 


| temperature of the valve head at approximately a dull 
|red heat—say, 600 deg. C. Under such conditions a 
| valve of this type of material would show very little 
| liability to failure by scaling, distortion of the head 
| or loss of compression by deterioration of the seat, and 
| there should be equally small risk of alteration of valve 
| timing owing to the hot stretching of the valve neck. 
A further extensica of this means of cooling has been 
made possible by an Italian method of forging valves 
in which the head of the valve and the stem are both 
made hollow, and the cooling filler can then be made to 
circulate exceedingly close to the actual seat of the valve. 
The most difficult of all the requirements laid down 
for valve steels is the expectation that they shall retain 
their original physical properties after an indefinite 
| number of heatings to, and coolings from, their operat 
ing temperatures, and that they shall, moreover, retain 
| these properties after long use at the working tem- 
peratures. When Aitchison proposed this idea, he also 








engines is approximately 775 deg. C. to 875 deg. C. | gave a solution by saying that “it should be taken as 
Naturally, the physical properties of valve steels at | an axiom for valve steels that the temperature to which 
this temperature are very different from those at room | the steel is to be heated when running in the engine 


temperatures. 
In addition to reducing the ultimate stress of the 
valve steel, the high temperatures of exhaust valve 
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roughened valve seats and by preheating the unex- 
| ploded charges of fuel. Great care therefore is exer- 


heads cause poorer running conditions by producing | 


| should not be higher than the temperature at which the 
| valve is tempered during its heat treatment.” It is 
also to be feared that the latter portion of his axiom has 
inot always been acted upon in engineering practice. 


cised to keep valve heads as cool as possible, and one | 
successful method of doing this has been to fill the | 
insides of the valves with some substance which will | 


All four valves have deep pit marks on the | 


and lithium nitrate, which has a melting point of 
approximately 130 deg. C., has been used for this pur- 
More recently metallic sodium has been pre- | 
ferred. Its advantages lie in its low specific gravity, | 
0-732, its low melting point, 97-5 deg. C., its high 
specific heat and its high boiling point, 882-9 deg. C. 
The latest practice for this purpose appears to be to fur 
nish the valve with an inside lining of copper, which 
has a thermal conductivity about four times greater 


pose. 





hot gases to blow past the seats to such an extent that | 


they have been burned away at the edges. 
fuels, the corrosive gases sometimes cause rusting of 
the valve stems, which may cause the valves to stick 
in the guides instead of closing correctly. Cobalt- 
chromium valves, which are excellent from many 
points of view, have very poor resistance to this type of 
corrosion. The high-nickel high-chromium austenitic 
valves are most resistant, and a minimum content of 
12 per cent. of nickel appears to be necessary to resist 
the action of lead bromide. This question of corrosion 


is another excellent illustration of the peculiarities and 
interdependence of the problems arising round valve 
materials. The high-alloy austenitic steels have proved 
of such value that it has been considered economic to 
nitride their stems in order to overcome the difficulties 
which arise from their low Brinell hardness. The hard 





With such | 


help to convey heat from the heads to the stems. | 
The eutectic mixture of the salts potassium nitrate | 





Fig. 2. GENERAL CONSTRUCTION OF AN 
AMERICAN SopiuM-CooLeD VALVE. 


The methods which have been used in attempts to 
fulfil this desire have been :— 





than that of the usual valve steels. Fig. 2 annexed, (1) The increasing use of elements such as cobalt, 
TABLE I1.—-Tenstce PROPERTIES at 800 DEG. C. 
Ultimat« Reduc- 
Alloy ( Si Mn Ni Cr Ww Vv Mo Strength. | Elonga- tion of 
| No per cent per cent per cent per cent. per cent per cent. | per cent. | per cent. | Tons per | per cent Area 
sq. in per cent 
1 0-36* 0°26 0-12 0-30 14-7 6-04 45-6 91-5 
2 0-27° 0°79 0-98 25-7 0-05 6-9 34-4 28-2 
; 0-50 2-06 0-50 1-1 13-6 5-19 0-16 0-67 1-6 59-0 86-5 
‘ 0-77 2-03 0-54 1-01 13-3 5-18 0-15 0-86 53-0 83-6 
5 0-60 2-09 1-14 1-06 13-6 5-35 0-15 0-67 35-5 81-6 
6 0-39 2.28 0-29 8-0 13-1 21-0 33-5 
7 o°4i 0°92 0-79 14°7 14°0 2°07 41°6 67°0) 
8 0-44 1-84 0-04 28-0 14-5 3-4 36-0 51-0 
* Hatfield 
shows the general construction of an American sodium- | Taste VII 


. m ' 

cooled valve. The hollow stem contained approxi- | 
~ . fe hs | 

mately 2-5 grm. of metallic sodium. The end of the} 


The diamond hardness of the head was 570, and that 
of the welded end was 730. Table VII shows the hot 
tensile properties of this type of valve steel. 'nder 
normal running conditions, sodium cooling keeps the 








Ultimate Stress,| Elongation, | ®eduction o 





| valve was sealed by an inserted steel plug, over which | a Tons persq.in.| per cent. ._-* 
was welded a thin cap of hard steel. The composition . 
of this valve steel was: | — 
C percent. Si percent. Mn percent. Ni per cent. | pao os = Pr 
1-07 2-06 1-43 1-05 800 11-8 47 72 
Cr per cent. W percent. V percent. Mo percent. | 850 9-7 30 66 
13-6 4-04 0-20 0-50 ————— 





tungsten and molybdenum, which cause steels to resist 
the action of tempering. 

(2) The use of elements such as silicon and chro- 
mium, which raise the Ac, point to temperatures above 
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those reached by the valves in service, and thereby 
prevent them from air-hardening. 

(3) The use of high-alloy austenitic steels, of which 
the change points are such that they prevent th? valves 
from either softening by tempering or harde? ning by 
air-cooling. 

In spite of these changes it is doubtful whether this 
difficult valve steel requirement has yet been satis- 
factorily attained or whether in fact it is possible of | 


known steels were selected for experiment. Seven 
Izod test-pieces, 11 mm. square, were machined without 
notches from each type of steel. These test- -pieces 
were heat-treated in the manners suitable for the various 
steels, and one test-piece of each type was finished- 

machined and broken at room temperature in the 
usual manner. Three of the remaining test-pieces were 
then heated for 1,000 hours in small electric furnaces to 
temperatures of 750 deg. C. to 800 deg. C., 800 deg. C. 




















TABLE VIII. 
, Soe Chemical Composition. | 
Type of Steel. $ inf cceeaaeeeaataiie ne ncn Normal Heat 
ymbol. | } | 
x Min | mi | cr | Ww Mo | Co Treatment. 
[per y PN jper aati dl cent./per cent. |per cent./per cent./per cent.|per cent. | 
Silchrome 7A 0-39 | 3. | o-42 0-24 8-57 — _ | A.-H. 1,000 deg. C. 
Cobalt- | it T. 750 deg. C. 
chromium 7B 1-19 0-53 0-24 0-41 12-7 — 0-73 3-21 A.-H. 950 deg. C., 
f T. 750 deg. C. 
Era/ATV 7C 0-44 1-84 0-94 28-0 14-5 3-4 a W.-H. 1,000 deg. C. 
KE 965 : 7D | 0-41 | 0-92 0-79 14-71 14-0 2-07 —_— | A.-H. 950 deg. C. 
C.N.S. | TE | 0-28 2-68 0:36 8-17 11-74 = — - A.-H. 1,000 deg 
H.R. Crown maximum | 7F 0-44 1-68 0-32 11-34 22-2 3-88 — | W.-H. 1,000 deg. C. 
Era/HRI : : | 7G 0-43 | 1-48 0-49 6-99 21-1 3-69 _ - | W.-H. 1,000 deg. C 

















TABLE IX.—Varition or Izop Impact, VALUES 


CavusEeD BY Heat TREATMENT FOR 1,000 Hours. 


The test-pieces were next ground to 10 mm. square 
and two notches were machined. One of these notches 
was broken at room temperature, and the remaining 
portion of the test-piece was again reheated to the tem- 
perature at which it had been soaked for 1,000 hours, 
and it was then broken in the Izod machine at that 
temperature. One test-piece which had been given 
only the standard heat treatment was included with 
each of these three sets of hot impact tests. The com- 
—- of the steels used and the results of the 

t and hardness tests on these sections are given 
in in Tables VIII, TX, and X. 

In view of these results, it was decided to determine 
the effect of long high-temperature heat treatment on 
the tensile properties of these valve steels. A difficulty 
was introduced by the small capacity of the heat- 
treatment furnaces, but this was overcome by the use 
of small tensometer tensile test-pieces instead of the 
usual sized test-pieces. This proved to be advantage- 
ous in that it was found possible to include duplicate 
test-pieces of each type of steel in the furnaces, to be 
available for check purposes if they were necessary. 


TaBLeE X.—Variation of Vickers Diamond Hardness 
Values Caused by Heat Treatment for 1,000 Hours. 

















Izod Value. Ft.-Ib. 
Steel. Heat Treatment. | 
Room 50 deg. C. to) 800 deg. C. to) 850 deg. C. to 
| Temperature. 800 deg. C. | 850 deg. C. | 900 deg. C. 
| 
7 A Silchrome ‘ A.-H. 1,000 deg. C., T. 750 deg. C. 7-9 74 67 63 
| 1, 000 hours at 750 deg. C. to 800 deg. re 3 70 — —_— 
1,000 hours at 800 deg. C. to 850 deg. C. .. | 2-5 — 68-5 — 
1,000 hours at 850 deg. C. to 900 deg. C. 3 _— | —_— 51 
7 B. Cobalt-chromium A.-H. 950 deg. C., T. 750 des. C. | 6-7 19 22 30 
1,000 hours at 750 deg. to 800 deg. C. } 4-5 16 = — 
1,000 hours at 800 deg. C. to 850 deg. C. + _ 26 
1,000 hours at 850 deg. C. to 900 deg. C. .. | 4 — — 32 
7 C. Era/ATV W.-H. 1,000 deg. C. an ig + vel 30-30 23 22 28 
1,000 hours at 750 deg. C. to 800 deg. C. .. | 22-5 20 oo -- 
1,000 hours at 800 deg. C. to 850 deg. C. .. | 23-5 _ 24 
1,000 hours at 850 deg. C. to 900 deg. C. .. | 23-5 _ -- 23-5 
7D. KE 965 A. xa 950 deg. C. ‘e oe ‘i 40-39 | 46 55 62 
1,000 hours at 750 deg. C. to 800 deg. C. -. 28 | 84-5 . — 
1,000 hours at 800 deg. C. to 850 deg. C. .. 34 — 42 _— 
1,000 hours at 850 deg. C. to 900 deg. C. .. 40 _ _ 2 
7 E. C.N.S. A.-H., 850 deg. C. os oe ee 16-18 | 64 | 70 65 
A.-H. 1,000 deg. C. e8 e's + | 37-38 64 ] 60-5 60 
1,000 hours at 750 deg. ( ‘1. to 800 deg. C. .. 6-5 53 — 
1,000 hours at 800 deg to oy deg C. cal 8-5 _— 57 — 
1,000 hours at ose deg. ¢ 900 deg. C. .. | 10 _— — 59 
7 F. Crown maximum | W.-H. 1,000 deg. C ° es 32-33 34 32 35 
1,000 ‘hours at 750 deg. S to 800 deg. «+t 8 14 -- -- 
1,000 hours at 800 deg. C. to 850 deg. C. .. | 7-5 — 14-5 — 
1,000 hours at 850 deg. C. to 900 deg. C. .. | 10 } — — 18-5 
7 G. Bra/HRI W.-H. 1,000 deg. C. os a ae “ 54-58 | 56 59 62 
1,000 hours at 750 deg. C. to 800 deg. C. .. 4 } 9 | _ + 
1,000 hours at 800 deg. C. to 850 deg. C. .. | 5-5 } —_ 12 — 
1,000 hours at 850 deg. to 900 deg. C. : | 7 } — | = 25 
| 














1,000 Hours at— 
: nm ~Y 
Steel. eat 7 . 
Treatment.|?°° deg. C.| 800 dee. C./800 deg. c. 
800 deg. C./850 deg. C./900 deg. C. 
7A. } = ag 265 264 264 260 
7B. it- 307 266 261 439 
bl 
7C. Era/ATV 216 191 197 195 
7D. KE 965 260 242 241 214 
7 EB. O.N.S. (401) (398) (420) (431) 
256 403 419 424 
7 F. H.R. Crown 221 240 239 233 
maximum 
7G Era/HRI 266 806 308 310 

















The heat treatment given to the test-pieces was 
exactly the same as in the previous test, and the 
cooling conditions at the end of the experiment were 
also identical. 

After heat treatment the tensile test-pieces were pulled 
at room temperature. As the results on the first series 
of tensile tests were almost entirely according to expec- 
tations, it was decided not to pull the duplicate test- 
pieces but to hold them until such time as the tenso- 
meter testing machine could be modified in such a 
manner as to allow hot tensile tests to be made at the 








TABLE XI. -—VARIATION OF TENSILE TEST RESULTS CAUSED BY HEAT TREATMENT FOR 1,000 HOURS. 


temperatures at which the test-pieces had been heat- 
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} 7 A. Silchrome | 7 B. Cobalt-chromium. 7C. Era/ATV. 7D. KE 965. 
Ee es =_— panreee ton pepe 
| | | | | 
Heat Treatment. | Yield | Ultimate | > Reduc- Yield | Ultimate| » Reduc- Yield | Ultimate; », Reduc- Yield | Ultimate _ | Reduc- 
Point, Stress, | —- | tion of Point, Stress, —- tion of Point, Stress, af tion of Point, Stress, _—» tion of 
Tons | Tons r cont Area, Tons Tons yn Area, Tons Tons - cent. Area, Tons Tons per cont Area, 
| | Per sq. in.| per sq. in. ve | per cent. |per sq. in.|per sq. in. | alan per cent. |per sq. in.|per sq. in. pe * | per cent. |per sq. in.| per sq. in. * | per cent. 
| | | ! | 
hinns ad : = ; oanuee 
Normal ae 44-5 58-5 | 27-5 58 56-5 | 67-5 6 20 37-5 49°25 36 45 51-5 | 56-25 39 46 
1,000 hours at 750 deg. | 40-5 52-5 30 | 58 36 | 49-5 19 27-5 37 5 | 49-25 30 30 37-5 |} 48-5 34 42-5 
C. to 800 Deg. C. | | | 
1,000 hours at 800 deg. 38 | 50-25 $1 56 | 55-1 62-9 10-5 12-5 345 44-25 34 38 41 48-5 38 45 
C. to 850 deg. C. 
1,000 hours at 850 deg. | 33-5 47-75 30 50 | 91-8 99-8 4-5 4-3 33 42-75 $1 40 37 | 46°75 36 46 
C. to 900 deg. C. | | CRS Se Tee 
7 E. C.N.S. 7 F. H.R. Crown Maximum. 7G. Era/HRI 
y saieidiens - 7 l er 
Heat Treatment. | Yield | Ultimate | ,, Reduc- Yield | Ultimate Reduc- Yield | Ultimate| » _ | Redue- 
| Point, Stress, | — tion of Point, Stress, —- tion of Point, Stress, +? tion of 
| Tons ‘o eae Area Tons Tons e cont Area, Tons | Tons per cont Area, 
|per sq. — sq. = per coms. per cent. |per sq. in.|per sq. in. pe * | per cent. |per sq. in.|per sq. in. | * | per cent. 
' 
= “0 = 
Normal (62) 94-5 12-5 15 43 | 57-75 44 46 42-5 56-5 | 40 49 
1,000 hours at 750 deg. C. to "800 deg. ¢ (69) 85 15 | 37-5 38-5 | 48-8 18 16 44-5 | 58-5 21 14 
1,000 hours at 800 deg. C. to 850 deg. ¢ (85-5) 88 14 40 36 48-75 27°5 21 43-5 54 30°5 20 
1,000 hours at 850 deg. C. to 900 deg. C. | (71-5) 94-5 12-5 | 39 34°5 50 34 30 40- 25 5 62-75 | 29 21 
| } | | 





attainment. 
the most successful, but recent investigation has 
shown, as will be discussed later, that even in these steels 
appreciable changes may occur during long exposure 
to the temperatures at which they have to function. 
This problem is likely to become one of major impor- 
tance, because with the greater use of aircraft the large 
commercial owners are now demanding increased 
engine reliability and reduced costs of maintenance in 
exactly the same manner as are the large owners of 
commercial motor vehicles. The standard to which 
it is now desired that one should work is that aero 
engines should give -1,000 hours service with merely 
“ top overhaul.” This means, in effect, that exhaust 
valves must function without failure, and with the 
minimum of attention for the time stated. 

In order to examine the effect of this long period of 
heat treatment on recognised valve steels, seven well- 


| 








off and the test-pieces were allowed to cool down 
in the furnace to 80 deg. C. 
is shown below :— 

















temperatures were chosen to cover the average range 
| of temperatures to which exhaust valves are exposed | 
|in modern aero-engines. The furnaces were left open | 
|at one end in order that there could be some little 
atmospheric circulation to allow the steels to scale if 
they had any tendency to do so. 

At the end of 1,000 hours, the current was shut 


The rate of cooling 


Rate of Cooling. 





760 deg. C. to 700 deg C. : 10 min. 
700 ,, oo CO on 20» 
600 ,, o we En! De 
500, » 400 5 :27 » 
400 ,, » 800 , :45 » 
300, » 20 , :6 » 


The austenitic steels again appear to be | to 850 deg. C., and 850 deg. C. to 900 deg. C. These! treated. The results obtained from the normal tem- 


perature tensile tests are shown in Table XI. 

These tests show clearly that all the steels under 
examination undergo some definite change by 1,000 
hours heat treatment at the running temperatures of 
aero engines. In the following the results will be con- 
sidered in detail. 

Steel 7 A ] —This has normally a low Izod 
value at room temperature, and this figure is reduced 
still further by long heat treatment at temperatures 
between 750 deg. C. and 900 deg. C. The normally 
heat-treated silchrome has high impact values at 
elevated temperatures, and these figures are not 
materially altered by long soaking at high temperatures. 
The value of these high impact figures, however, is 
very much open to question, because at high tempera- 
tures the test-pieces do not fracture at the notch 
but merely bend over, and the figures obtained 
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therefore are more representative of hot bend tests than | 
of hot impact tests. This is undoubtedly due to the fact 
previously mentioned that at high temperatures sil- | 
chrome steel becomes very soft and has a very low ten- | 
sile strength. The tensile tests show very little change 
due to long soaking at high temperatures. There is| 
a small but definite reduction in the maximum stress | 
but little or no improvement in the ductility. 

Steel 7 B—Cobalt-Chromium.—This steel has a very | 
low impact value at room temperature after normal 
heat treatment. At high temperatures the impact | 
value improves appreciably. Long heat treatment at | 
running condition temperatures reduces the cold impact 
values but leaves the hot impact values unchanged. 
The tensile tests show marked softening by long heat 
treatment at 750 deg. C. to 800 deg. C., but appre- 
ciable hardening at 800 deg. C. to 850 deg. C., and still 
further hardening at 850 deg. C. to 900 deg. C. 

Steel 7 C.—Kra/ATV.—Long heat treatment at) 
high temperatures between 750 deg. C. and 900 deg. C. 
produces comparatively little change in this steel either 
in the tensile tests at room temperature or in the 
impact tests at high temperatures. The impact figures 
shown in the above tests are rather lower than the 
normal figures for this steel. They will be found at the 
end of the present paper. 

Steel 7 D.—KE 965.—Heat treatment for 1,000 
hours, at 750 deg. C. to 800 deg. C., slightly lowers the 
room temperature impact value of this steel. A similar 
but smaller reduction is caused by long heat treatment 
at 800 deg. C. to 850 deg. C., but the cold impact figure 
regains its normal value after long heat treatment at 
850 deg. C. to 900 deg. C. The modification of the hot 
impact values is of almost exactly the same order. | 
The tensile strength is reduced by the 750 deg. C. to 
800 deg. C. heat treatment, but no further reduction 
is caused by the higher temperature heat treatments, 
and there is practically no change in ductility. 

Steel 7 E.—C.N.S.—Long high-temperature heat 
treatment causes a very definite reduction in the room 
temperature impact value. After normal heat treat- | 
ment this steel has excellent impact values at high | 
temperatures and these values are practically un- | 
affected by the long high-temperature heat treatments. 
During the tensile tests it was found more than usually 
difficult to measure the yield point of this steel, and the 
figures given should be taken as only approximate. | 
The maximum stress, as measured at room temperature | 
increases as the temperature of the long heat treat- 
ment is raised from 750 deg. C. to 900 deg. C. 

Steel 7 F.—H.R. Crown Maximum.—aAfter normal 
heat treatment this steel has an Izod value at room 
temperature of approximately 30 ft.-lb., and this | 
value remains practically unaltered as the testing | 
temperature is raised from 750 deg. C. to 900 deg. C. | 
Long heat treatment at high temperatures causes a 
considerable reduction in the room temperature impact 
value, and the hot impact values are reduced by 
approximately 50 per cent. There is no corresponding 
change in the tensile figures, with the exception of the 
reduction of ductility after long heat treatment at | 
750 deg. C. to 800 deg. C. 

Steel 7 G.—2Era’' H.R.I.—The Izod value of this steel | 
at room temperature, after normal heat treatment, is | 
56 ft.-lb., and this value is maintained very steadily | 
at high temperatures. Long heat treatment at high 
temperatures causes definite embrittlement of this steel | 
to be shown both in the room temperature impact tests 
and in the hot impact tests, but the tensile tests are 
only slightly affected. The distinct fall in the ductility 
after 1,000 hours at 750 deg. C. to 800 deg. C. should 
again be noted. 

(To be continued.) 


Aw Evecrricatty Heatrep Orrice Bortpinc.—The 
distribution work of the London Electric Supply Cor- 
poration, Limited, will in future be directed from 
Lesoo House, Stamford-street, London, 8.E.1, in a new 
building housing offices, workshops, stores, garage, and 
a substation in the basement. The heating of this 
building will be carried out entirely electrically, two | 
190 kw. Bastian circulators capable of storing 26,000 
gallons of water at a maximum temperature of 240 | 
deg. F., having been installed for this purpose. The 
temperature of the water is controlled by two thermo- | 
stats, while the current is awitched off at intervals 
by @ time switch. The boilers are very small for their | 
rating, being only 30 in. in diameter by 5 ft. high. They 
are connected through isolating An. ba to a storage | 
tank, the water from which is cooled by a supply obtained 
through a mixing valve, before being circulated to the 
points in different parts of the building. This valve is | 
also controlled by a thermostat in the water circuit 
as well as by an air thermostat in one of the rooms on 
the ground floor. As the temperature of the circulating | 
water does not exceed 100 deg. F. it has been possible | 
in this way to cut down the amount of water stored, | 
while the running costs are said to be about 25 
cent. leas than when radiators are used. The total cu 
capacity heated, is 225,000 cub. ft., though the boilers 
are capable of dealing with a further 100,000 cub. ft. 
The domestic hot water supply in 
from a 24 kw. and a 8 ke. dives 





t type heater. 


lenergy at low rates from special stations. 


THE KANDO SYSTEM OF ELECTRIC 
TRACTION ON THE HUNGARIAN 
STATE RAILWAYS. 


By the Treaty of Trianon Hungary lost 94 per cent. 


of her water power, 60 per cent. of her coal, and nearly | 
It was therefore incumbent on her | 


all her natural gas. 
to manage her remaining resources as economically as 


possible, and especially to utilise the small quantity of | 
high-quality coal, which she still retained in the most 


efficient manner. The employment of electricity both 
for railway traction and other purposes was therefore 
indicated, but as the mileage involved under the former 


heading was relatively short and the traffic light, it} 


would not have been possible to supply the necessary 
On the 
other hand, to obtain this energy from the general net- 
work, as suggested by Professor Laszlé de Verebély in 
1924, would have meant considerable expenditure on 
transforming plant, thus causing an unfavourable effect 
on the balance-sheet. The Government, however, 
decided to form a concern known as the Hungarian 
Transdanubian Electric Company with the object of 
erecting a power station at Banhida, on the western 


boundary of the Tata coal-fields, where some 15,000,000 | 


metric tons of low-grade fuel with an ash content of 
between 35 per cent. and 50 per cent. and a calorific 
value of from 4,650 B.Th.U. to 7,920 B.Th.U. per Ib. 
were available. Up to that time this fuel had been 
considered unutilisable. From this point power was 


tive braking, which comes into action automatically, 
is possible. Further advantages are that the number 
of sub-stations can be reduced to a minimum, and that 
a light trolley wire and supporting structures can 
be used. 

A locomotive embodying these principles was tested 
on a section 45 km. (28 miles) long between Budapest 
and Alag, some 62,000 km. (38,525 miles) being run 
while hauling various classes of traffic during a period 
of three years. As a result it was decided to adopt the 
Kando system on the Budapest—Hegyeshalom line, the 
position of which is indicated on the map in Fig. 5, 
and orders for 36 units were placed at the beginning of 
1931. Initially one passenger and one freight loco- 
motive were built, the mechanical portions being con- 
structed by the Royal Hungarian State Engineering 
Works, Budapest ; the traction motors, liquid starters, 
pole-changing switch groups, oil circuit-breakers, fans, 
exciters, and pantographs by Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Manchester ; and 
the phase converters, master controllers, and other 
electrical equipment by Messrs. Ganz and Company, 
Limited, Budapest. These locomotives were delivered 
in May, 1932, and after extensive trials have been 
in regular service since the middle of last September 
between Budapest and Komarom, a distance of about 
60 miles. This line is double-tracked throughout and 
rises from Budapest on a ruling gradient of 1 in 150 for 
25 miles, then falling for 25 miles at the same gradient, 
after which it is practically level. Curves of 1,310 ft. 
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to be transmitted for general purposes to Budapest and 
the industrial districts round Gyér and Moson and for 
traction to the main trunk railway between Budapest 
and Hegyeshalom, a distance of 120 miles. 

In the meantime the possibility of supplying the 


become more favourable owing to a system which 
had been developed by the late Dr.-Ing. Kalman 
de Kandd. In this system single-phase energy is 
drawn at industrial frequencies from the general net- 


| work, and is supplied to the locomotive through an | respectively. 
| overhead contact line in the usual way. 


On the loco- 
motive is a phase converter, which converts the single- 
phase into a multi-phase current for supply to the 
motor, the number of phases and poles and the voltage 
being variable in accordance with the load and speed 
requirements. The application of this system in 
practice will be described in more detail later in this 
article, but it may be said that the phase converter acts 
as a synchronous generator, and supplies the necessary 
reactive current to the motor. A large air gap can 
therefore be used, thus permitting the employment of 
a low-speed multi-phase motor working at a frequency 
of 50, overcoming the commutation and power factor 
difficulties experienced when single-phase motors are 
operated at periodicities exceeding 25 per second, and 
eliminating gearing. The power factor of the system 
is independent of the load and remains approximately 
at unity, while the motors can always be operated at or 
near their maximum efficiency. Their dimensions and 
weight are less than those of the ordinary motor, thus 
compensating to some extent for the addition of the 
phase converter. As the latter can be run to produce 


can be reduced. A short-circuit on the motor causes 
the converter to fall out of step and cuts off the supply, 


the building is obtained | though owing to its large dispersion field no heavy | of the incomin 


overloads are imposed on the line. The use of regenera- 


|radius are frequent, and although the traffic is not 
| dense, many of the trains are heavy as the line forms 
part of the international route between Eastern and 
Western Europe. 

The energy for operating the line is obtained from 


| traction load from an industrial power station had | the Banhida station on the three-phase system at a 


| pressure of 110 kv. and a frequency of 50 through a 
| duplicate line. It is stepped down to 16 kv. in sub- 
stations, of which there will eventually be four, at 
| Torbagy, Banhida, Nagyszentjanos, and Horvatkimle 
Each sub-station, the entire equipment 
for which has been supplied by the Metropolitan- 
| Vickers Electrical Company, contains control gear for 
| two 110-kv. incoming feeders, two 4,000 kv.-a. single- 
| phase transformers, and two track feeders, together 
with a test "bus bar and a supply for the auxiliaries. 
The incoming feeders are taken from two phases of 
each of the duplicate transmission lines and are led 
through isolating switches and oil circuit-breakers to 
two separate sets of *bus bars. From the latter 
connections pass through further isolating switches 
and circuit-breakers to the 4,000 kv.-a., single-phase 
transformers, all this equipment being installed out 
of doors, as shown in Figs. 1 to 3, page 46, which 
are views of the substation at Torbagy. The trans- 
formers are of the oil-insulated, self-cooled type and 
are provided with tappings, so that the voltage can 
be adjusted between + 7-5 per cent. The 110-kv. 
| circuit-breakers, which have a rupturing capacity of 
| 400,000 kv.-a., are of the double-pole type and are 
| motor-operated from a control room. The 110-kv. 
| isolating switches are of the double-pole, double-break 
|type and have jaw contacts fitted with shrouds to 


°F | a leading current, the voltage drop on the contact line | act as a protection against the weather and to minimise 


corona. They are mechanically operated from the 
| ground, interlocks being provided to prevent paralleling 
feeders. The 16-kv. switchgear is 


| housed in the three-storey building visible in Fig. 1, 
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the switchgear being contained in moulded stone 
cubicles. The circuit-breakers in this case are of the 
single-pole type and, with the exception of the ’bus-bar 
coupler, are motor-operated. The isolating switches 
are of the knife pattern and are operated mechanically 
from the control board. The latter is built of marble 
panels and contains a mimic diagram showing the posi- 
tion of all the circuit-breakers and isolating switches. 
The auxiliary services are supplied through a 50 kv.-a., 
16,000/275-volt transformer, while a second trans- 
former of the same capacity is used in combination with 
an auto-transformer to give from 0 to 20,000 volts for 
testing the contact line and to act as a standby. 
Direct-current for operating the circuit-breakers is 
obtained from a 122-cell, 244-volt battery, which is 
charged from a motor-generator. This battery also 
supplies the station lighting in emergency. The provi- 
sion of double *bus-bars and a separate test bar should 
give, it is claimed, a particularly high degree of safety 
in service, and this will be increased by an arrangement, 
which allows any isolating switch or circuit-breaker 
to be made dead without disturbing the supply. 

The current from the sub-stations is supplied to the 
contact wires at a pressure of 16 kv. These wires are of 
hard-drawn copper 100 sq. mm. (0-155 sq. in), in 
section and are suspended from a single catenary of 
galvanised steel. The contact wires are sectionalised 
every 1,640 yards, the tension being kept constant 
by weights at both ends of the section. The overhead 
construction is light and simple, the standard distance 


The eight driving wheels of the passenger locomotive 
are 5 ft. 54 in. in diameter, that of the trailing wheels 
being 3 ft. 5 in., the overall length being 44 ft. 11 in. 
and the fixed wheel base of 20 ft. 10}in. Both Krauss- 
Helmholtz and Bissel trucks will be used and will be 
easily interchangeable. Each pair of driving wheels 
and the adjacent trailing wheels are connected by 
suspension gear, the rods of which are designed so that 
the adhesive weight, when running, is 6-95 metric tons 
and 8-9 metric tons respectively. The locomotive frame 
is thus supported from four suspension mechanisms, 
so that each main longitudinal may be considered as 
resting on two supports. The locomotive is fitted with 
Knorr and hand-operated brakes, the shoes acting on 
one side of the driving wheels only. The former are 
supplied with compressed air from two compressors, 
while the latter are operated from the drivers’ cabs, 
the wheel in each cab controlling the blocks on the 
adjacent driving wheels only. 

The twelve driving wheels of the freight locomotive 
are 3 ft. 9} in. in diameter, and the overall length is 
44 ft. 1 in. with a fixed wheel base of 25 ft. 9 in. The 
first and third and the fourth and sixth axles are 
connected by a rod, both ends of which are carried in 
spherical bearing, while connection is made to the | 
frame through a third bearing, which is displaced from | 
the centre of the rod to ensure easier running round | 
curves. 

Power is transmitted from the motor to the axles 
through an articulated gear devised by Dr. Kand, a 





between the masts being 82 yards. At the stations, 
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diagram of which is given in Fig. 6. This consists of 
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all the contact wires, up to a maximum of ten, | 
are suspended from a catenary which runs at right | 
angles to the track. Any section of the track can be | 
made dead at all the important stations by opening | 
switches of the overhead air break isolator type, which | 
are operated from ground level and are usually arranged | 
in groups of eight. 

The mechanical portions of the 2-8-2 passenger loco- 
motive, a view of which is given in Fig. 4, page 46, and | 
of the 0-12-0 freight locomotive, which are being used on 
this railway, are almost identical, the only difference 
being in the overall dimensions, owing to the dissimi- 
larity in the transmission. They consist of a simple 
inside frame, the longitudinals of which are 1-1 in. 
thick, the distance between them being 3 ft. 11 in., 
while the overall length is 44 ft. 11 in. in the case of | 
the passenger locomotive and 44 ft. 1 in. in the case 
of the freight locomotive. The maximum height of 
these members in the middle, where the traction motor 
is supported, is 5 ft. 7 in. The main longitudinals are 
connected by a number of transverse stays and by a 
horizontal member which runs the whole length of the 
locomotive above the axles, and curves downwards in a 
polygonal form below the motor. In addition, a number 
of vertical extra stiffeners are provided. The end 
members are of U-shaped steel plate. Openings are 
cut in the main longitudinals, through which the 
axles pass, thus constituting a number of open guides. 
The members themselves extend downwards over these 
guides, so as to hold the frame openings together. The | 
bearing pedestals of the motor are supported on the | 
longitudinals, a semi-circular surface being accurately 
machined on the latter to provide a bedplate. They | 
are also fixed by a stirrup, which is secured by wedges. | 
The stator therefore hangs from the housings, an | 
extension of its frame being bolted to that of the 
locomotive to take up the reverse torque. The ver- 
tical centre line of the two motor bearings coincides | 
on both sides with the centre line of the main longi- | 
tudinals, while the centre line of the motor shaft is | 
4 ft. 2 in. and 4 ft. 3 in. above the centre of the 
driving axles in the case of the passenger and freight 
locomotive respectively. The phase converter is 
carried direct on the main longitudinals, its centre line 
being 5 ft. 1 in. and 5 ft. 2 in. above that of the driving 
axles in the two designs. 


| 








rod LM. 


ensure that the various rods are of the right length. 
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| 
two driving rods AC and BD, the points A and B| 
being connected respectively to the cranks on the 
motor and jack shafts. The corresponding cranks 
on the opposite side have a relative displacement of 
90 deg. The other ends C and D of these rods are 
connected to two apexes of the triangular frame CDE, 
the third apex E being connected to the coupling 


The dimensions of the system of levers are 
arranged so that the projections of the geometrical 
axes of the two connecting rods AC and BD inter- 
sect at a point F on the axis of the coupling rod LM 
whatever the positions of the cranks, and so that this 
point is always at the same height as the point E. 
When this articulated mechanism is displaced the 
point C can only move along the circumference of a 
circle drawn round A as a centre, while point D moves 
similarly round B. At any instant, therefore, the 
movements C and D are along the arcs of these circles, 
and as these arcs are small this movement can be 
considered as occurring along tangents to them or along 
the arcs of any other circles which touch the tangents 
at these points. It may therefore be assumed that 
the movement takes place along circles described with F 
asacentre. In other words the point F represents, at 
any instant, the axis of the movement of the triangular 
frame. 

The point of articulation E will therefore move on 
a circular arc the tangent to which is always vertical. 
The mechanism is thus able to move vertically, but is 
constrained horizontally, so that only the horizontal 
component of the force acting on the motor crank pin 
is transmitted, while free movement in the vertical 
direction is possible. The ends of the rods are carried 
in three-part spherical bearings to take up any lateral 
displacement caused by the unevenness of the track, 
while the increase in the length of the various parts of 
the mechanism, due to it assuming an inclined position, 
is compensated partly in the bearings and partly by the 
elasticity of the rods. As an adjustment of the bearing 
bushes of the running wheels causes the latter to be 
displaced towards the rear of the locomotive, the pin E 
is carried in bushes, which turn on an eccentric. The 
same arrangement is also used on the other pins to 





(To be continued.) 


PORTABLE TESTING SET FOR 
POLYPHASE METERS. 


A compact and easily portable instrument has been 
introduced by Messrs. Chamberlain and Hookham, 
Limited, Birmingham, for testing polyphase meters in 
position and thus eliminating the use of a check meter, 
which, whatever its other advantages, only shows 
the average error over a period and gives no indica- 
tion of any discrepancies that may exist at specified 
loads. This instrument also overcomes the draw- 
back of removing the meter to the test room and 
thus either modifying existing, or introducing fresh, 
errors. The apparatus consists of a polished teak 
case with strap handle and removable lid, and weighs 
324 lb. This case contains a bakelite panel, on which 
the instruments, switches, plugs, sockets, and the 
handles of the regulating resistances, are mounted, 
while behind it are the regulating resistances them- 
selves and the transformers. The current coils of 
the meter under test are fed from a load transformer, 
the current flowing in each phase being adjustable 
independently between one-twentieth and full load 
by the resistances. Ammeters, which enable the 
current in two phases to be read, are supplied from the 
secondaries of two small current transformers having 
tapped primaries and giving ratios of 1:1 and 5:1. 
These transformers are controlled by two-way switches, 
so that the secondaries are never open-circuited and 
damage is prevented. The load transformer and the 
meter are connected by plugs, while the pressure 
coils of the check meter and of the meter under test 
are arranged in parallel. The actual pressure can be 
checked by a voltmeter. We understand that the 
set has enabled tests to be made on kilowatt-hour 
and reactive meters throughout a sufficient range of 
power factors to enable calibration to be made at any 
desired load. When it is fully loaded, it consumes 
about 20 volt-ampere per phase. 











THE DESULPHURISATION AND 
REFINEMENT OF CAST IRON. 


AN interesting communication dealing with recent 
research carried out by Messrs, I. C. I. (Alkali) Limited, 
Northwich, Cheshire, a subsidiary company of Messrs. 
Imperial Chemical Industries, Limited, upon the 
subject of the desulphurisation and refining of cast- 
iron by soda ash (sodium carbonate), was read by 
Mr. N. L. Evans at a joint meeting, convened by the 
Council of the British Cast-Iron Research Association 
and the London Branch of the Institute of British 
Foundrymen, and held at Imperial Chemical House, 
Millbank, London, 8.W.1, on December 1. Sir Harold 
Hartley, F.R.S., occupied the Chair. Mr. Evans stated 
that soda ash, which consisted of pure anhydrous 
sodium carbonate, was rapidly establishing itself in 
this country as one of the cheapest means of improving 
the quality of cast-iron and helping it to meet modern 
demands. First used simply as a desulphurising agent, 
it had been found subsequently to have a marked 
refining and degasifying action on the metal. It 
helped in the production of sounder castings, which 
could be more easily dealt with in the machine shop, 
and its effects on the economic side of foundry work 
were also appreciable. Two forms of the material were 
available for foundry use. In the form of a granular 
powder, termed “ dense soda ash,” it was used in the 
ladle or receiver, being simply thrown into the bottom 
and the metal tapped on to it. After allowing time 
for the reaction to take place, the fluid slag which rose 
to the surface was thickened with ground limestone 
and removed with a de-slagging tool. The reaction 
which took place was exothermic, and the fluidity of 
the iron was increased by the removal of sulphur. 
Typical analyses of metal, before and after treatment 
in this manner, were given, and these are shown in 
Table I. 


TaBLe I.—Granular Soda Ash in the Ladle. 











Before Treatment. After Treatment. 
g2eem WEF: Re MEE SE ae maet ithe 
Sulphur. Manganese. Sulphur. Manganese. 
Per cent. Per cent Per cent. Per cent. 

0- -36 0-047 0-47 
0-111 1-02 0-065 0-96 
0-086 0-40 0-044 0-45 
0-190 0-24 0-070 0-27 
0-048 0-31 0-028 0-32 





When time was a vital factor, continued Mr. Evans, 
as when small hand ladles were filled direct from the 
cupola for making castings of thin section, or when 
white iron was cast at high temperatures in connection 
with the production of malleable iron, sodium carbonate 
in the form of fused blocks was recommended. The 
blocks weighed 4 lb. each, and were added to the 
cupola charge at the same time as the limestone. 
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This method of using the soda ash was not quite so 
efficient as the ladle method, from the point of view 
of desulphurisation, as shown in Table II, but the 
reagent had a very marked effect on the general struc- 
ture of the metal. As in the case of the granular form, 


Tass Il.—Fused Soda-Ash Blocks in the Cupola. | 


Percentage of Sulphur. 








Before Treatment. After Treatment. 


0-120 0-070 
0-060 0-048 
0-003 0-080 


the amount of the fused soda ash employed was usually 
from 0-5 per cent. to 1-0 per cent. of the weight of the 
iron treated. 

No extravagant claims were made for the reagent, 
and it was not a universal panacea for every foundry 
ill. Nevertheless, it did have a marked influence in 
ameliorating many of the defects of iron castings. To 
demonstrate this, two test bars, 1} in. in diameter 
and 16 in. in length, had been cast from very dirty 
pipe scrap. The metal had been melted in a small 
induction furnace, the first melt being cast without 
any treatment, and the second treated with 1 per cent. 
of soda ash. Upon sectioning the bars longitudinally, 
it had been found that the untreated bar was riddled 
with gas holes at the top and had a large central cavity, 
below which was an unsound porous core. The 
treated bar had a slight depression in the head, below 
which the metal appeared to be perfectly sound. 
The explanation of the change was fairly obvious. 
One of the most common methods of degasifying molten 
metal was by agitation. Sodium carbonate melted at 
about 850 dog. C., and at the temperature of molten 
iron it formed a very fluid slag. Moreover, an evolu- 
tion of carbon dioxide took place which caused the 
slag to “ boil,” and agitated the melt. In the case of 
a ladle or receiver containing soda ash, the reagent 
melted almost at once, and the stream of metal coming 
from the cupola spout had to pass through the boiling 
slag, which stirred the metal and became mixed with 
it. The melt was thus degasified while quite fluid, so 
that the amount of gas left to come out of solution 
during solidification was negligible. As soon as the 
stream of metal stopped, the slag began to rise to the 
surface, which it did very easily on account of its 
thin fluid nature, and it carried with it any particles 
of dirt which might be entrapped in the melt. Man- 
ganese sulphide was reduced to metallic manganese. 
The analyses in Table I showed, in most cases, an 
increase in the manganese content of the treated 
metal, for the reason that much of the manganese 
sulphide, which would normally slag off and be lost, 
was returned to the melt and was present as metal in 
solution. 

It had frequently been observed that treated test 
bars had a finer and more uniform fracture than un- 
treated test bars. Furthermore, the refining action 
was not confined to the graphite, but appeared to 
affect the pearlite as well. The explanation of this 
refining action was at present a matter of conjecture. 
In so far as the graphite was concerned, the agitation 
of the melt in the ladle might cause a mechanical 
breaking up of the graphite flakes. This, of course, 
would not apply in the case of cupola treatment, and 
a much more attractive theory, from the metallurgist’s 
point of view, was that sodium compounds might exert 
a modifying action on the graphite, comparable with 
that occurring in the aluminium-silicon alloys. What- 
ever theovetical explanations might be advanced, 
however, it remained a fact that, by the combined 
actions of desulphurising, degasifying and refining, 





foundries producing castings which had to pass a 
pressure test were finding that the percentage of 


rejects were reduced to a marked degree. The ques- | 


tion had frequently been asked what was the effect 
of soda ash on refractories. There was, of course, a 
certain amount of attack, but in actual practice this | 
had proved to be of no momert. In the case of ladles, 
the daub was usually renewec. daily in any case, and 
the use of soda ash would not make its life less than 
a day, under ordinary conditions of working. When 
fused sodium carbonate was used in the cupola, it 
only made contact with the lining at the slag level, 
which, again, was patched up every day. The usual 
effect was to produce a surface glaze which appeared | 
to be protective against further serious attack. 

The last phase of the subject which remained to be | 
dealt with was the economic one. It had been definitely | 
proved that the amount of scrap in the cupola charge 
could be increased considerably if the refining treat- 
ment were applied. 





Taking a conservative hypo- | 
thetical case; if a firm were in the habit of using a | 
mixture comprising 50 per cent. pig-iron and 50 per | 
cent. scrap, and, by treatment with soda ash, they | 


| changes of feed are provided for surfacing. 


| 0-01 in. to 0-126 in. 








HORIZONTAL SURFACING AND BORING MACHINE. 


CONSTRUCTED BY MESSRS. GEORGE RICHARDS AND COMPANY, LIMITED, BROADHEATH. 
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scrap, the saving, on material costs alone, would be 
3-48. per ton, taking pig to be 62s. per ton and good 
machinery scrap 45s. per ton. The average cost of 
the refining treatment might be taken as ls. 9d. per 
ton, so that the net saving would be 1-65s. per ton of 
metal melted. In conclusion, the author emphasised 
that soda ash was not an inferior material of unknown 
composition, but a well-known industrial chemical, 


of approximately 100 per cent. purity, made in very | 


large quantities, and offered to the foundry industry 
at its ordinary market price. 


with ease. All the main bearings in the spindle frame 
are automatically lubricated by a plunger pump 
embodied in the frame itself, whilst all feed and speed 
|gears have splash lubrication. The design of the 
| machine includes provision for the reception of screw- 
cutting attachments should this be found desirable at 
| a later date. 











A Lirr Maryrenance Manvat.—aAlthough Messrs. 
Marryat and Scott, Limited, 75, Clerkenwell-road, 
| London, E.C., employ a large staff which is engaged on 
| the maintenance and upkeep of lifts by annual contract. 
it is obvious that there are many outlying districts in 





HORIZONTAL SURFACING AND this country, and still more abroad, where it is impos- 


BORING MACHINE. 


An interesting variation of the standard No. 6 
Pearn-Richards horizontal-spindle surfacing 
boring machine has just been supplied to a manufac- | 
turing firm in this country for particular work by 
Messrs. George Richards and Company, Limited, 
Broadheath, Manchester. The machine, as shown in| 
the accompanying figure, is of the standard type, | 
inasmuch as it has not a traversing spindle, but it is 
somewhat larger, and, in construction, rather more | 
massive. The facing capacity is 78 in. in diameter | 
against 72 in. in the standard machine. Another | 
difference is that the boring stay is arranged to travel | 
along the bed at the same rate as the table, thus 
ensuring a constant distance between the tool and the 
stay. 

This motion is, of course, automatic, and is effected 
by means of a clasp nut engaging with the main 
bed screw and operated by a cam and nut through a 
lever on the side of the stay block. The machine can 
be used with the boring stay fixed if desired. There | 
are two tables, one above the other, the upper table | 
being arranged so that it can be rotated. Both tables | 
have a longitudinal traverse of 8 ft., and a cross traverse | 
of 9 ft. 5in. The working surface of the main table is | 
1l ft. by 5 ft., and of the upper table 6 ft. by 6 ft. | 
This table has a raising and lowering motion to eliminate | 
the friction with the lower table when it is being | 
rotated with a heavy load in place. A squaring 
device is provided which ensures that all sides of the 
work are accurately at right angles with one another. 

The machine is motor-driven, and is provided with | 
gear boxes providing 24 spindle speeds ranging from | 
1 r.p.m. to 89 r.p.m., this unusual range being required 
for the work on which the machine is engaged. Eight | 
These 
range from 0-02 in. to 0-25 in. The boring stay and 
tables have also eight changes, in a range of from 
The spindle has a vertical | 
traverse on the column of 96} in. from the centre to 
the face of the main table. Rapid power traverse is 
provided to all the sliding units, in addition to fine | 
hand adjustment by means of handwheels. Rules and | 


verniers fitted to the column, saddle and boring stay | 


and | 


| Nile is crossed, however, the 


sible to give the equipment instant attention at low cost. 
They have, therefore, taken the wise course of compiling 
a Inft Maintenance Manual, in which a successful attempt 
has been made to set out in concise form, by means of 
both text and illustration, all the information that is 
normally required for the efficient maintenance of their 
| standard lifts, as well as many useful notes on the 
ills this type of electrical equipment, even when of the 
best design, may be heir to. The result is something 
which, while hardly a text-book, might be studied with 
advantage by others than those for whom it is primarily 
intended. The book begins with some useful advice 
on how to avoid accidents, a subject on which stress is 
pithily, and often humorously, laid throughout the publi- 
cation. The method of operating the lift by hand is 
described, and details are given of how to obtain access 
to the various parts of the gear, as well as the ways of 
testing and repairing them. The whole is illustrated by 
reproductions of a number of informative photographs. 
The price is 10s. net. 








ExectricaL IRRIGATION IN UpreR Eoypr.—The 
irrigation of certain areas on the banks of the River Nile 
in Upper Egypt will be much improved by the heightening 
of the Assouan Dam and by the erection of a series of 
electrically-driven pumping stations. These stations 
will be supplied from a generating station at Idfu, 
through an overhead transmission system which has been 
designed for operation at 66 kv., though only 33 kv. will 
be used to begin with. The lines consist of three stranded 
copper conductors, each with a cross-section of 50 sq. mm. 
which are carried on insulator strings, made up of discs of 
the spring ring ball-and-socket type. These insulators are 
suspended from lattice steel towers which are normally 

laced about 200 m. apart. At two places where the 
has n increased to 
690 m., and 720 m., respectively. For this purpose, 
terminal towers 93 m. high are used, and a minimum 
clearance of 50 m. between the conductors and high- 
water level is provided. The 33-kv. energy is stepped 
down to 3-3 kv. for local distribution in four substations, 
each of which is equip with two indoor 535 kv.-a. 
transformers. The high-tension switchgear is erected 
out-of-doors, and comprises isolating switches and oil 
circuit-breakers with a rupturing capacity of 1,500,000 
kv.-a. The low-tension switchgear is housed in totally- 
enclosed steel plate cubicles. In addition to the over- 
head transmission system, there are four three-core 
3-3-kv. submarine cables under the Nile. The con- 
tractors for this work, which is now complete, were 
Messrs. General Electric Company Limited, Magnet 


could change this to 30 per cent. pig and 70 per cent. ! enable adjustments as fine as 0-001 in. to be made | House, Kingsway, London, W.C.2. 
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THE DEVELOPMENT OF THE PARIS | the lines of the original Nord-Sud Company are 


f j}marked AA. Unlike the Metropolitan and the 
METROPOLITAN RAILWAY ° | District Railways of London, the line was laid out 
By THeopore Ricu, A.M.I1.E.E. 5 


|for electric traffic from the start. The rail gauge 

Tue city of Paris, inside the line of the old |is approximately the standard gauge of 4 ft. 8} in., 
fortifications, covers an area of some 20,000 acres. | with a loading gauge width of 2 m. 40 cm., or about 
The population is about 3,000,000, and that of |7 ft. 10} in. The rolling-stock is, therefore, wider 
the districts outside is not far short of a similar | than that of our tube railways, but not so wide or 
number ; certain small outer areas have recently | high as on our District Railway. The line was 
been taken into the city. Up till comparatively | laid out to serve as a sort of underground tramway, 
recently, city transport arrangements to a large | the stations being only about 500 yards apart, the 
extent terminated at the city boundaries, leaving | average speed being low. On the original section, 
to the main-line railways and suburban tramways |trains of three 2-axle cars are used, each about 
the duty of carrying passengers further out. As | 28 ft. long, each train being fitted with two motors 





surface of roadway above. It is of interest to 
remember that in Berlin the track is kept nearer 
to the street level by employing island platforms 
and using steel pillar and joists construction, 
instead of masonry arches ; this involves, however, 
crossing the road to get to the stations. 

Apparently, in Paris, although many houses are 
very old and distinctly shaky, thanks to special care 
taken, the claims for settlements and consequent 
damage have not been large, and nothing approach- 
ing those apprehended in London, where fears have 
driven underground railways deep down into the 
clay, even in suburban areas, to the inconvenience 
of the public in loss of time and in excessive capital 
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part of the city revenues were collected by the | of 125 h.p. each. The line is equipped with auto- 


and working costs from lifts and escalators. As a 
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system of octoroi, or contributions on articles of 
commerce brought into the inner area, there was, 
naturally, for administrative reasons, some hesitation 
in taking the underground railway lines outside. 
Practically all the different underground lines so 
far constructed have ended at the city boundaries, 
interchange stations being placed at all the import- 
ant railway termini. Sixty years ayo, the question 
of the relief of the city traffic began to get acute. 
The Ceinture Railway, which was in existence at 
that time, runs a short distance inside the fortifica- 
tions, and served, as it does now, largely for the 
carrying of cattle and goods to depots, and for 
the interchange of a mixed traffic between the 
systems of the main-line railways. 

The first section of the Metropolitan Railway to 
be constructed was that which runs east to west 
across the city from the Porte de Vincennes to 
Porte Maillot ; it was completed in time to carry | 
a material amount of traffic for the Paris Exhibition 
of 1900. Fig. 1 shows the existing lines, numbered 
roughly in the order in which they were constructed ; 


matic block signals, and the commercial speed is | 
20 km. (12} miles) an hour. The stations are 
usually named after streets which cross the main 
boulevards along which the railway runs. In some 


| cases, a double name, made up of that of the main 


road and the crossing street is used. 

The rails are usually laid at such a depth below 
the street under which they run that there is 
sufficient head-room to construct a flat, oval arch 
with an invert for the stations, and a foot passage | 
over the track, to enable access to be made to the 
two platforms from the booking-office. Quite a 


‘material part of Paris lies on the old bed of the 


river Seine, and there is a considerable amount of 
water in certain areas. Some of the lines pass 
through distinctly difficult ground. The rail level 
is kept as close to the street level as station arrange- | 
ments will allow, and access is, as far as possible, 
made from stairways opening on to both the pave- 
ments of the streets, which are usually wide. On 
recent work, at some points, the masonry forming 
a station arch comes within 50 em. (20 in.) of the 


contrast to the London tubes, the Paris Metro has 
essentially been laid out to cater for short-distance 
traffic. Except for odd corners here and there, 
the tracks are under the streets, which are wide 
enough to allow of this. The travelling public in 
Paris, whether they go above ground or under- 
ground, owe a great debt to Baron Haussmann and 
others who, eighty years ago, laid out so many 
wide, straight boulevards. The organisation of the 
railway is one of those combinations of municipal 
and private enterprise which have given good 
service in France, while destroying the arguments 
of those who believe in the virtues of the extremes. 
The civil engineering works of the original section 
of the line were carried out for the City of Paris ; 
it was then handed over to the Metropolitan Rail- 
way Company for operation, the latter being 
responsible for the equipment. This system of 
joint ownership has continued since. 

The first main line east to west, marked 1 in 
Fig. 1, was followed by two parallel loops further 
to the north, marked 2 and 3 in Fig. 1. One of 
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these is partly carried on a viaduct on the north- 
east side of the city. A further loop was con- 
structed to the south of the original line, 5 and 6 
of Fig. 1, a materia] section again being on a viaduct ; 
the river crossings were made by means of bridges. 
A line north to south, marked 4 in Fig. 1, was 
remarkable as being constructed, under two loops 
of the River Seine, close to the Cathedral of Notre 


sidings, and for special loops at stations. The 
normal section is shown in Fig. 6 ; in water-bearing 
strata the section shown in Fig. 7 is employed. 


On curves and where access platforms are required 


are slightly widened. There are ample _inter- 
connecting loops on the lines, which have been 
laid out from the beginning as a co-ordinated system. 


for cleaners and inspection, the single-track tunnels | 












The cross-section of a normal station situated in a 
tunnel is given in Fig. 8. The maximum gradients 
on the lines are 1 in 25 and the minimum curves 
are of 75 m. radius. 

The great bulk of the construction work of the 
underground sections of the Metropolitan system 
|has been carried out by tunnelling, only a little 


Dame, with the aid of compressed air, circular 
twin tunnels with steel segments being adopted on 
the same system as that originally used by Great- 
head for the Tower subway in London. The station 
of St. Michel on this section by the river-side has 
a circular shaft which was sunk under compressed 
air. About the same time a new organisation was 
formed to lease a system then under construction, 





hour shifts. At times, large glacial blocks have 
been met with. At one time, lattice-braced steel 
| centring was used, especially for the construction 
of stations, but it was found that it did not take 
up the pressures so well as timber, the flanges 
bending and the frames becoming distorted. For 
the masonry, rough limestone blocks are largely 
used, these being passed down shoots close to the 
point where the work is going on. The stone stands 
up well to heavy pressure but not so well to shock. 
The placing of the key of a tunnel arch is shown 
in Fig. 9. on page 64. The top heading can be seen, 
and the rough stones used. Blast-furnace cement 
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is mainly employed for the concrete and masonry 
work ; it is cheaper than 


Portland cement, and 




















the Nord-Sud, which crosses the original line at the 
Place de la Concorde; it was constructed wholly | 
in tunnel from Pigalle, in Montmartre, to the 
Porte de Versailles. This line, indicated by AA in | 
Fig. 1, has a somewhat different train equipment | 
from that used on the Metropolitan. From the | 
start, tickets taken on one section have had inter- | 
change rights with the other. In 1930, both systems 
were placed uhder a common administration. 

At the time of the outbreak of war there were in | 
service 92 kms. (57 miles) operating double | 
track; at this time the number of passengers | 
carried was increasing much more rapidly than | 
the mileage. During the war 5,400 of the employees | 
of the lines were mobilised, and the traffic was | 
carried on with the aid mainly of old men, medically | 
unfit, and women. During this time a short section | 
from the Opera House to Palais-Royal was com- | 
pleted. After the war further extensions were | 
found to be necessary to reduce street traffic and 
to relieve some of the existing lines which were | 
becoming overtaxed. 















































One of the early extensions undertaken after the 
war was the continuation of the line from the Porte 
d’Auteuil, which was completed as far as the | 
Opera House in 1913, under the main east and west | 
street of Paris, known as the Grands Boulevards, | 
to the Place de la Republique and on to the Porte | 
de Charonton. This extension of the line, 8 and | 
10 of Fig. 1, was completed in time for the opening 
of the Colonial Exhibition in May, 1931. A line 
from the Porte de St. Cloud, in the south-west of | 
the city, has also been constructed. It is marked | 
9 in Fig. 1. This runs for some distance under the 
Boulevard Haussmann and connects with the above- 
mentioned line at the station of Richelieu-Pinot. 
At this point it runs below this line as far as the 
Place de la Republique, and from there is being | 
extended to the interchange station of the Place de | 
la Nation and on to the Porte de Montreuil. The | 
construction of these two lines necessitated some 
interesting design and organisation; the traffic 
on the Grands Boulevards is the most intense 
in Paris, and special arrangements had to be made | 
to minimise street disturbances. 

The older stations were constructed to accom- | 
modate five-car trains and have platforms 75 m. | 
long; on the new lines the stations are 105 m. | 
long for seven-car trains. As a rule the passages | 
for access to the stations and those at interchange | 
stations are wide ; for example, at the Place de la | 
Republique the interchange passages are from 3 m. | 
to 4:50 m. (9 ft. 10 in. to 14 ft. 9 in.) wide and | cut and cover work being done. 
2-70 m. to 3-10 m. (8 ft. 10 in. to 10 ft. 2 in.) high are wide it has been found convenient to make the 
to the inner crown of the arch. Fig. 2 shows the | access shafts for construction on the side of the 
booking hall of the Richelieu-Drouot station. At! roadway or at the corner of minor side streets. 
important points, such as the Opera House and the| For the construction of the recently completed 
Madeleine, the entrances from the street are very | section on the main boulevards from Richelieu- 
wide, with stonework balustrades. One of the wide | Drouot to the Place de la Republique, a special lower 
stairways of the Opera House station is shown in| heading was driven from a number of points. 
Fig. 3. With a few exceptions, where the line runs | and connection made to the canal that runs under 
underground the stations are under the roadway, | the Place de la Republique, so that the bulk of the 
and but little land had to be purchased for station material excavated could be kept off the streets. 
sites. In a number of cases, especially with the | It was hauled in tip trucks by electric locomotives 
newer stations, the access passages to the platform | and tipped into barges. The normal system of 
come through the end wall alongside the tunnel | excavation is to first make a top heading and then 
while at a few stations with heavy traffic there are | cut sideways and downwards. Practically all the 
booking offices at both ends of the two platforms. } tunnels, including most of the stations, have 

The section of the normal double-track tunnel is | inverts, the arches to the haunches being built in 
shown in Fig. 4, page 63, while the construction used | masonry, and the substructure being concrete. The 
in water-bearing strata is shown in Fig. 5, the invert | timbering and construction is usually carried out 
having an inner reinforcement. Single-track tunnels 


| in sections 3-20 m. (10 ft. 6 in.) long, giving room 
are used for loops connecting different lines, for some | for four masons and eight helpers to work in eight- 
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Srarrway TO Opera House Station. 


When the streets | 
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sets in eight to nine hours. It also stands up well 
against water impregnated with gypsum, which is 
found in the Montmartre district. 

Small earthenware drainage tubes are left in the 
roof and any voids are filled up by grouting at 45 Ib. 
to 70 lb. per square inch pressure. As a principle 
of construction, as far as possible, water is kept out, 
the use of inverts tending towards this end. In 
water-bearing parts the thickness of the invert is 
increased to 90 cm. (about 3 ft.). The tunnels 
are cement rendered.once in water-bearing places 
with a thickness of 2 cm. to 3 cm. rubbed hard in. 
Various proprietory waterproofing compounds have 
been tried at different times, but it is considered 
that with careful work very good results can be 
obtained without their use. In cases where the 
streets are narrow and the tunnel or station walls 
come close to the footings of houses, series of 
trenches are opened in turn in sections 3 m. long 
at the point where the tunnel or station wall is to 
be constructed. A concrete screen wall about 
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2 m. thick is then put in, part of which forms the 
permanent wall. In the upper part, above the 
trench, provision can be made for electric conduits, 
pipes, &c. By this means the house footings are 
protected against slip. Where much water is met 
with below the tunnel footing, the sections opened 
up at one time are kept as short as possible, and 
the level of the water is not lowered below that 
absolutely necessary for construction work. Reduc- 
tion of the support for buildings through excessive 
drainage and the washing out of sand and ballast 
is thus minimised. 
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jorder to reduce maintenance costs, reinforced- 
|concrete construction is now being used as much 
as possible in place of steel girder work for all classes 
of station and other construction ; this is in contrast 
to the systems adopted on the London Underground 
and for the Berlin Underground, in both of which 
undertakings little has been done in the way of 
minimising the amount of exposed steelwork. 

The station platforms are usually made solid, 
being filled in with a lean concrete ; in the double- 
storey construction a space is however left under those 
above to save weight on the cross girders. It was 
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Before the war, in 1910, the lower parts of Paris | 
were flooded, and some sections of the Metropolitan | 
Railway were out of action for months. Special | 
precautions have consequently been taken to prevent | 
flooding ; there are over a hundred automatically- | 
controlled electrically-driven pumping stations, 
the delivery being usually made to storm-water | 
sewers. To prevent the possibility of flooding back | 





in the sewers, non-return flap valves are arranged | 
in the inlets to the sumps and the pump chambers 
are made watertight. Where sewers cross the | 
tunnels at levels necessitating cutting into the | 
normal arch section, they are constructed with | 
reinforced concrete side girders. which act as | 
sewers, walls and supports at the same time. In| 








found that spaces under platforms were apt toencour- 
age vermin. The front edges of the platforms have 
a large overhang to give ample space for cables, 
&e. The construction can be seen in Fig. 8. The 
station walls are lined with white tiles, the station 
names being in tiled frames in white letters on blue. 
The advertisements are also contained in frames of 
standard size pasted on to a non-tiled surface. The 
normal station platforms are about 13 ft. wide, 
giving room for expeditious loading. A station of the 
new type, 105 m. long, is illustrated in Fig. 10 on 
page 64. 
centre of the platforms. 
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Sewerage and Sewage Treatment. By Harouwp E. 

Baspirr, M.S. Fourth edition. New York: John 

Wiley and Sons Incorporated. London: Messrs. 

Chapman and Hall. [Price 31s. net.] 

THE ground covered by this work includes discharge 
calculations, sewer layout, an exposition of the prin- 
ciples of design, construction and maintenance of 
sewage works, with a chapter on pumping installa- 
tions and on the treatment of sewage. Although many 
details of practice are given, special stress has been 
laid on the fundamentals of the subject. In this 
new edition the subject-matter has been revised 
and the chapters dealing with the quality of sewage 
and with sewage treatment re-written, particularly 
the chapters on activated sludge and sludge treat- 
ment ; a useful chapter on industrial wastes has been 
added. It would be advisable, in discussing the 
design of the aeration tank, if the author pointed 
out that its area is a controlling factor in the 
efficiency of the activated sludge process. As 
Professor Adeney has shown, sewage liquors 
becoming de-oxygenated during purification by the 
activated-sludge process may become rapidly 
re-oxygenated by downward “ streaming” from 
the exposed surface of the liquors, the rate of 
re-oxygenation being inversely proportional to the 
depth of the aeration tanks employed in the process, 
for a given condition of surface agitation. 

It is also now generally recognised that for the 
re-aeration of de-aerated sewage liquors the process 
of bubbling air through the liquor is, apart from 
mechanical agitation, a very inefficient process. 
The text is well illustrated and the work remains 
a valuable and comprehensive work on sewage 
and sewage treatment. 


Economic Control of Quality of Manufactured Product, 
By W. A. SHewnart, Ph.D. London: Macmillan 
[Price 30s. net.] 
THe trend of current literature on production and 
management is a matter of more than passing 
interest. We have passed through a period when 
there was almost a glut of books on costing, plan- 
ning, and the like. Some of these are good and 
some—we might, possibly, use the past tense and 
say—were not good. Recently a number of books 
have been published dealing with new phases of the 
questions of economy and efficiency of production, 
in most of which the importance of economic 
influences and considerations is stressed. In the 
present volume an entirely new line is dealt with, 
the economic control of quality. Generally speaking, 
the attainment of a fixed standard of quality is a 
matter of a standard being defined and then, by 
supervisory methods alone, the achieving of the stan- 
dard as economically as possible. It is probably 
not an exaggeration to state that, usually, little 
method is applied. Undoubtedly, troubles which 
recur are investigated with the object of removing 
the causes, and a high degree of efficiency is often 
obtained, due to the good sense and alertness of the 
staff. Mr. Shewhart, however, would have these 
questions looked at from a more scientific stand- 
point, and in his book discusses the question of the 
control of quality from many angles. The basis 
of the book appears to be an investigation in a 
telephone factory ; the product considered is there- 
fore largely of the tool-made type, large quantities 
generally being handled, and the product being less 
affected by the individual skill of the operators than 
is frequently the case and, accordingly, presenting 
less unknown and uncontrollable variables. 
The book, which is divided into seven different 
parts, does not lend itself easily to quotation, but 
the titles of the parts give a fairly adequate idea of 
the treatment :—I, Introduction; II, Ways of 
Expressing Quality of Product; III, Basis of 
Specification of Quality Control; IV, Sampling 
Fluctuations in Quality; V, Statistical Basis for 
Specification of Standard Quality ; VI, Allowable 
Variability in Quality; VII, Quality Control in 
Practice. 
In the first part the causes of error or faults are 


and Company, Limited. 


In this case the stairways are in the | discussed, the object appearing to be to define which 
The station is shown| are due to chance and, therefore, to some extent 





Censier-Daubenton, situated on line 7 of Fig. 1. 
(To be continued.) 


uncontrollable, or to other causes which may 
be subject to treatment. Three postulates are 
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| 
given: (1) “ All chance systems of causes are not 
alike in the sense that they enable us to predict | 
the future in terms of the past.’ (2) ‘‘ Constant | 
systems of chance causes do exist in nature.” | 
(3) “* Assignable causes of variation may be found | 
and eliminated.”’ An interesting section following | 
is that on the problem of presentation of data. | 
The methods discussed cover table and graphs as | 
well as formule and ordinary statistics. Quality | 
of material as well as production is brought into | 
the treatment. 
The book breaks new ground, and for firms who | 
are manufacturing a tool-made product useful | 
suggestions will be found; it is hardly a book, | 
however, for the average shop man. To many it | 
will not prove easy to read, and it may be thought | 
rather academic. For such a subject this is, | 
perhaps, unavoidable because the basis, almost 
inevitably, must be statistical and, to some extent, | 
consist of theoretical generalisation. The author | 
throws new light on a subject which has in the past | 
been largely left to guesswork. 
Variations from standard may be due to many | 
different causes, most of which are traceable to 
unsuitability or variation in material, to inconsis- 
tency in heat treatment of material, to wear and 
tear of tools and machines, to the setting of tools. 
The book considers these various factors and shows | 
in what way a definite policy can be decided on | 
as a consequence of them. The work shows original 
thought which has been prompted by practical 
investigations, and certainly deserves a welcome. 


| . 
Fig. 9. Limestone Brock 
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By Proressor R. Ricuter. Berlin: Julius Springer. | 

[Price 19.5 marks.] 
Tuts treatise on transformers forms the third | 
volume of Dr. Richter’s works on electric machines. 
It is probably the most profound study of the| 
transformer that has appeared since Professor 
Vidmar’s treatise under the same title, and pro- 
duced by the same eminent publisher. The reader 
is also reminded of a classic treatise on the same 
subject by Professor Arnold, the distinguished 
predecessor of the present author. The works of 
both Professor Arnold and Professor Vidmar at 
once assumed a leading place, and it is a gratifying 
task for a reviewer to deal with another such 
thoroughly satisfactory volume by Professor Richter, 
of Karlsruhe. 

At the outset, magnetisation phenomena are con- 
sidered, and much space is devoted to the production 
of harmonics due to magnetic saturation of the | 
transformer cores. A clearer appreciation of this 
subject will enable designers to avoid many of the 
troubles experienced with high-voltage transformers. 





| 
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In connection with short-circuit conditions, we are 
reminded that the German regulations require the 
transformer to withstand a sudden short-circuit 
current not exceeding 75 times full-load current. 
The disruptive forces set up at such an instant can 
be imagined. The transformer has rendered high- 
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| problems. Field drainage is treated very fully in 
its relation to soil water, types of drains and their 


voltage transmission feasible, but the resulting | !ocation, and the depth and spacing of such drains. 
In the chapter on district drainage, useful informa- 


high-voltage phenomena have introduced serious | . . ; 
problems for the designer. Voltage surges, travel- | 0" 18 given on the design, construction, and main- 
ling waves and such-like phenomena are the causes | tenance of open ditches, and the conditions in which 
of many breakdowns. The present state of know-|PiPe drainage is to be preferred to open ditches. 
ledge on this difficult subject is summarised, but Various special drainage: problems, such as the 
much remains to be done. After further matters, | 4tainage of tidal and marsh lands, are considered, 
such as parallel working and voltage regulation, we | and drainage by means of pumping from wells. 
come to the practical part, testing construction and| Soil erosion has been a problem in the United 
design. Particular attention is paid to the prob-| States since the beginning of extensive farming 
lems of insulation and cooling. The treatment of | operations ; large areas in the more humid sections 
design is somewhat academic, though in this regard | have been completely denuded, and have lost their 
it has to be remembered that the conditions for the | agricultural value. The silt removed from the hill- 
cheapest transformer form an ‘nvestigation which | sides by erosion is the principle cause of silting in 
few writers have been able to resist. It is books | rivers, drainage channels, &c., and terracing has 
of this type which make it profitable to learn to | been extensively practised to check or prevent this 
The authors describe the design and 


read technical German. | erosion. 
| construction of terraces built by plough and grader, 


| but have not mentioned the form of terracing which 
| has been in use for hundreds of years in Southern 
| Europe, the near East, Persia, &c. In these cases 
the terracing is generally formed along the hill- 
Tue present work, which is now in its second edition, | sides in localities where much stone is available, 
has been written as a text-book for students of |and the protective bank is formed by dry-stone 
general agriculture or agricultural engineering, and walling for each terrace. A type of drainage which 
will also be found a useful book of reference for the | has been used with success in India in marshy 
estate agent and others interested in land-drainage | ground is that in which, the trench having been 
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excavated, tree branches are made into bundles 
from | ft. to 4 ft. in diameter and varying in length 
from 15 ft. to 20 ft. These are supported on cross- 
pieces above the invert and the trench filled back. It 
is a form of drainage which is cheap if labour is 
abundant and fascines easily procurable from 
jungle or woodlands. 

The book is well illustrated, but several of the 
small snapshots are of little technical interest. An 
extensive bibliography is provided at the end of 
each chapter, but the references are confined very 
largely to professional literature published in the 
United States which is not easily accessible to the 
English reader. 


Brirrisu Compressep-Arr Socrery.—We have received 
recently the 1932 edition of the brochure Compressed- 
Air Terms and Standards. This, we understand, is 
published by the British Compressed-Air Society, 76, 
Victoria-street, London, S.W.1, as an official work of 
reference for the compressed-air industry, to establish 
definite standards for manufacturers and users of air and 
gas compressors, exhausters, pneumatic tools and 
appliances. The brochure contains a list of members of 
the Society, and this is followed by sections dealing with 
compressed-air definitions and terms, types of com- 
pressors, methods of fixing and drive, systems of air 
compression, water-cooling methods, accessories and 
details, rock drills, pneumatic tools and appliances, air 
consumptions, testing of air compressors and exhausters, 
and air receivers. The brochure contains 32 pages and 
is obtainable, price ls., from the Society, at the address 
given above. 
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THE */1 AS AN APERTURE RATIO 
FOR A UNIVERSAL STANDARD 
SIEVE SERIES. 

By P. E. Masrers, Assoc.M.Inst.C.E. 


THE consideration of possibilities of arriving at 
a standard series of sieves to suit both the metric 
and the inch systems of measurement has led to | 
the discovery of the following rather interesting 
table (Table I), which is perhaps worthy of con- 
sideration if only for its unique property of contain- 
ing the same series of figures in each column. It 
may be looked upon as the ideal theoretical standard 
sieve table from which, perhaps, some practical 
table or tables may be evolved. 

Tasre I.* 


Wire Aperture Mesh No 
| 
290 - | 
623 | 985 
783 | 783 | 
985 623 
1,240 195 | 
1,560 393 | 
1,965 312 
2,480 248 
3,120 196 
3,930 156 | 
4,950 124 
6,230 985 
«ee. 


Xe. 





Commencing with the wire diameter column as 
basis, the aperture figure corresponding to any | 
wire is that which is two lower in the list, whilst | 
the mesh numbers run in the reverse direction. | 
This series has a constant screening area of 37-6 per 
cent., and an aperture ratio (and wire diameter and 


. iS om 7” | 

mesh ratio) of x 10, or 1-259. | 
The series of numbers are repetitive in groups | 
of 10, and can be used over any practicable range. | 


oan | 
Intermediate ~’/10 sizes can be inserted, and | 
even 9 10 if desired. 

Obviously, however, the series is not an easy one 
to manufacture, as for fine sieves the wire diameter 
must be confined to two significant figures, assuming 
-0001 in. as the finest measurement desirable. 
But if the above table is reckoned in inches, the | 


corresponding metric figures will be as in Table I. 


Taste II.* 

Wire. Aperture Mesh No 

100 158 3.880 

126 199 3,070 

158 250 2,450 

199 315 1,950 | 

250 396 1,550 

315 500 1,230 

396 630 U75 | 

500 } 793 775 

630 1,000 615 

793 1,260 487 | 
1,000 580 388 
1,260 | 1,990 307 

we, AC 


«ec. | 

This table has much more the appearance of an 
approach to practicability, and seems to afford an} 
opportunity of slightly rounding off the figures to | 
this end. 
At this stage we are forced to consider various | 
alternatives. Since it is not possible quite accu- | 
rately to convert inches to millimetres, or 
versa, and get good figures in each series, is the | 
inch or the millimetre to have preference ? Further, | 
is the wire diameter or the aperture size to have. 
preference of treatment ? The mesh number must | 
necessarily be simplified as much as possible for the | 
normal method of weaving, but it may be men- | 
tioned, in passing, that if wires were accurately | 
drawn to any preconceived standard series, and if | 
the wire diameter figures were the same set as was | 
used for apertures, as in Tables I and II, it might | 
be possible to use wires corresponding to the 
aperture size on a frame, the spacing being adjusted | 
by the gauge of wire to be woven, in lieu of the | 
usual form of reed. The mesh number would then | 
take care of itself and could be any odd figure. 
A plate gauge could be used for spacing, or the | 
weaving and spacing wires could be wound side by | 
side on to a suitable frame and the weaving wire | 


vice | 





* All figures are given without decimal points as these | 
are movable through the range desired. 
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removed, to form the reed as shown in the figure. 
The suggestion is perhaps worthy of consideration 
by practical weavers,:as it would remove many 
existing difficulties and give the aperture its proper 


; place in sieve technology. 


Returning now to the alternatives to be con- 
sidered, the inch as a unit has so far been essential 
to all British Standards Institution work, and 
although laboratory work in this country is usually 
done on the C.G.S. system of units, and testing 
sieves are for laboratory use, it is desirable that 
testing and commercial sieves should be on the 
same basis, and, therefore, the inch has a strong 
claim from this point of view. But for an Interna- 
tional Standard, where most countries use the 
C.G.S. system, the weight of opinion would be in 
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favour of that system having the preference. The 
preference, in this case, is merely that of the unit 
figure in the series, as the converted table, to be 
truly equivalent, would not include a unit figure. 
An attempt will be made herein to try out both 
with their corresponding equivalents. 

As to aperture versus wire diameter 
accurately graded in simple -y 10 figures (i.¢., 


being 


If this is likely to receive consideration, and it must 
arise sooner or later in international standardisation, 
V/ 10 diameter 
ratio, in which each wire is approximately 1} times 
or 1} times its predecessor in area and weight per 
unit length, and in which the series of figures in 
the measurement is repeated in groups of 10 or 20 
as the case may be, would be a very suitable one 
to adopt. Both wire and aperture will, therefore, 
be given precedence in separate tables which follow. 

Taking the millimetre as unit and the aperture 
as the more important item, and rounding off our 
figures for simplicity, we get the useful Table LIT. 

Taking the inch now as the unit and the aperture 
still as the important item, we get Table IV. 

In both Tables III and IV, the wire and mesh 
columns have been adjusted to give a weavable 
series, but in neither case is the secondary or con- 
verted table a practicable one, although the series 
with the inch unit (Table IV), is the better. Slight 
adjustments readily suggest themselves, but if we 
are to depart from an accurately converted aperture 
figure, and bearing in mind the standard of accuracy 
normally attainable in sieves and in sifted products, 
there would seem to be no serious objection to the 
rough approximation of 1 in. = 2-5 cm., which 
gives an error of exactly 1-6 per cent. 

If this were acceptable, we could use the same 
figures in inches and in millimetres; thus we get 
Table V. 

This table would be almost ideally convenient. 
|The maximum error in conversion is, as stated, 
| 1-6 per cent., and is practically consistent. 

Since simplicity of figure and accuracy of grading 
in aperture is our main aim, such a table necessi- 


it would seem that the n/ 10 or 


| 


TABLE II. 
Vulgar In Millimetres. Same Table ae * ta Accurately 
Fractions Aperture , 
Equivalent -_— —_-———-— Ratio. ——-— ---- a a 
A. = 
” Aperture. Wire. Mesh No. Aperture. Wire Mesh No. 
1/400 25 15 250 Yad oy 636 
1:28 
1/300 32 18 200 126 71 508 
1-25 
1/250 40 23 160 157 90 405 
1-25 
1/200 50 | 30 125 197 118 318 
1-26 
1/160 63 37 106 248 145 | 255 
1-26 
1/125 79 46 80 311 181 203 
1-27 
1/100 100 60 63 393 236 109 
1-26 
1/80 126 74 50 496 291 127 
1-27 
1/60 160 90 40 630 354 102 
1-25 
1/50 200 112 32 788 441 815 
1/40 250 150 25 985 590 | 636 
&ec. «ec. &e. ac. &c, &e. 
| 
TABLE IV. 
Se Inches Same Table Apertures Accurately Converted to 
— Millimetres. 
Aperture. Aperturé Ratio ee re 
j 
Wire. Mesh No. Aperture. Wire. Mesh No 
25 15 250 64 38 | 980 
1-28 
32 18 200 82 46 783 
1-25 
40 23 160 102 59 620 
1-25 
50 30 125 127 76 | 490 
1-26 
63 37 100 160 U4 | 394 
1-27 
79 46 80 202 117 314 
1-25 
100 60 63 254 162 240 
1-26 
126 74 50 320 1x8 197 
1-27 
160 90 40 407 228 158 
1-25 
200 112 32 508 285 | 126 
250 150 25 640 380 98 
&e &e. &e. &e &e, Ke. 


the 100, 126, 158 series), the aperture is at first 
sight the more important in sieve work, but since 
for any of the tables here presented special wires 
have to be drawn (due to no existing wire gauge 
series having suitable wires without great variation 
in screening area) the wire diameter question raises 
that of a new Standard International Wire Gauge. 


| tates the drawing of special wires which, though to 
| reasonably simple dimensions, do not run accurately 
to any system of progression. If we now consider 
| that regularly-graded wires are more desirable for 
the reasons already given, we can, by using a 
|suitably-graded aperture to give a reasonable 
screening area, get Table VI. 
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Using the same conversion factor as before, we 
get the metric Table VII. 

The maximum errors in the two Tables VI and 
VII are :—Aperture ratio, 2-4 per cent.; wire 
diameter ratio, 1-6 per cent.; wire diameter in 
conversion, 1-6 per cent. ; aperture in conversion, 
1-9 per cent. 








This is a possible, but a difficult, table, as three 
significant figures in the wire diameter would, no 
doubt, offer great difficulty in drawing to the 
requisite degree of accuracy. On the whole, the 
sieve question seems to be best treated apart from 
the universal wire standard, and Tables V and VI 
and VII are the most probable. 








millimetres with almost identical properties. The 
equivalent vulgar fractions are shown against 
apertures in Table III. These apply to the aper- 
tures also in Tables IV and V, and the wires in 
Tables VI, VII and VIII. The apertures in Tables 
V and VI are also shown in vulgar fractions against 
Table V, and those are approximately true for 
Table VIII. 














TABLE VI.—IncueEs. TaBLe V. 
saiispadiiltniinasans = ites 
A. in Inches Millimetres. 
Vulgar Wire A perture Mesh No Screening Area Wire Ratio Aperture Ratio. 7 
Fractions - | ’ 
Aperture.| Wire. | Mesh No. | Aperture. Wire. | Mesh No. 
Per cent wa ta eee os . 
_— _ 180 400 36-0 | 100 | 630 250 150 | 2,500 
1-26 1-25 126 | 500 315 185 2,000 
3/16 126 187 320 35-7 160 | 400 400 230 | 1,600 
1-27 1-28 | 200 | 320 500 300 1,250 
1/4 160 40 250 36-0 | 250 250 630 370 1,000 
1 1-25 315 200 790 | 460 | 800 
3/10 200 00 200 36-0 400 160 1,000 600 | 630 
1-25 1-25 500 | 125 1,260 740 =| 500 
_ ae - 160 6-0 630 100 1600 | 900 | 400 
1-26 1-28 790 80 2.000 | 1,120 | 320 
1/2 $15 0 126 36°5 —_|— — = 
1-27 1-25 | 1,000 600 63 2,500 1,500 | 250 
3/5 ono 600 100 36-0 etc. | 
1-25 1-26 
1/4 500 750 80 36-0 ’ oe tne eer 7 - 
; ‘. 1-26 1°25 TasLe VII.—Millimetres. 
16/16 630 935 64 357 
1-27 1-28 j = — ae 
6/5 800 1,200 a0) 36-0 | ! | Conversion Errors 
: 3/2 1,000 1,500 10 36-0 Wwe. Aperture. | Mesh No. |—— 7 
J | re 
| Wire Aperture 
TABLE VIII In Acourate Merric E@utvaLents or tae Wrre Diameters in Taare VI. - — - _ 
| Per cent. Per cent. 
Percentage Errors in 250 160 1-60 1-60 
Percentage Conversion 315 | 125 1-59 1-04 
Wire Aperture Mesh No Screening Wire Ratio Aperture Ratio = | = : = 4 
Area | > a te » 
W ire Aperture | a } os >-an wed 
| ‘ : “5s 
| 1,000 | | 40 1-60 1-60 
| | 1,260 | | 32 0-79 1-87 
zh 160 37°38 2°6 1+275 1,600 | 25 0-01 1-04 
320 126 36-6 : 1-255 2,000 } 20 1-60 1-60 
406 100 35°3 2-5 1-25 2.500 | 16 * 
508 80 t5-3 2-7 1-28 | &e. | &e. | 
640 63 36-0 0-8 1-265 | | 
800 50 16-0 1-74 1-242 | . Eo _ ee 
1.010 40 6°7 0-59 2-4 1-: a hl 0 . y r , 
‘ene 2 5 +5 7 2-4 1-28! | The - 10 apertures shown in Tables IV and \ 
1 poo — ~ oo : - - . : oo | approximate fairly closely to the B.S.I. Series of 
2.02 24 ba 35°5 ‘ =o *Z00 Mm ° - , _ ° ° 
| Testing Sieves. In passing, it is to be noted that 
> 9 » j 
" . Ss 2 > “s > 
TABLE 1X.—Asuneenus Once (Companmens) mouse. | no less than 12 of the apertures in the old I.M.M. 
| Standard table are identical, or almost identical, 
Sebten VI. Vil BSI U.S.A | in aperture, with this series. The adoption of such 
aad Viil fables IV and \ Fine Testing , Daren 1 of I.M.M. Series German Series Polish Series. | a table as an International Standard would make 
Sieves Standard Sieves i» ° 
|simple a change over, which could be gradually 
leffected with little error meanwhile. The series of 
9-001? | #pertures in Tables VI, VII and VIII, which, it 
0-0020 0-0021 0-0021 0-0020 | will be remembered, is devised to enable the wires 
0-0025 00-0026 0-0024 0-0025 0-0024 | . » 5 0 . . ’ ‘ 
0-002K° ; | to be in a definite . 10 simple series, is less easily 
00-0082 00030 00-0029 0-0033 0-0030 0-0029 . 7 ° 
0-0035* 0-0035 00035 0-0035 jadopted. If, however, the intermediate (or <°/10 
00-0040 0-0039 ls . -— aon tne . P . . TT, . , 
00-0044" 00-0041 0-oOo41 00-0042 0-0040 | ape rtures are ime luded, as shown in lable IX, the 
0-0050 0-0049 0-0049 0-0050 0-0047 0-0049 ;|maximum difference in nearest corresponding 
0-0056* 00-0055 P _ —= een P > . ~ : 
00-0083 0-0060 0-0062 ape rtures is not greater than 6 per cent., and this 
0-0070* 0-0070 0-0070 0-0071 0-0069 might not be considered a serious one to achieve 
0-0080 — Ss ~— 0-0078 0-OUrs so satisfactory an end. 
0-0089¢ | There is herein at least a clear indication of the 
0-0100 00-0009 0-0098 0-0100 0-0099 0-0099 | sathihitia , +4. ’ ~ ae ae ae 
0-0112¢ 0-0116 0-O117 0-0118 0-0118 | possibilities of a Standard Sieve Se Ties of universal 
0-0126 0-0139 0-0138 0—0125 0-0138 | usefulness, and/or perhaps also of a similarly useful 
0-o14l* 0-0156 lea ve . . 10 a o 
0-0160 0-0166 0-0165 0-0166 0-0169 0-0177 | Standard Wire Gauge with a »/ 10 ratio basis. 
0-O178* 0-O107 00-0107 0-0196 0-0197 | 
00-0200 j - - 
0-oO250 0-0236 00-0232 00-0250 0-0236 0-0236 
Q0e oor > 0-029% ore Be , 
> eats owas owe 0-0312 > 44 Oars | Tue Instrrvurion or Mecuanicat ENGINnEERS.—The 
0-0355° 00336 0-0331 ‘ = 0-0355 | Council of the Institution of Mechanical Engineers has 
0-0400 00-0895 0-0394 , awarded a prize of 6l. to Mr. A. R. Clague, one of 4l 
0-0447* 0-0416 0-0400 }to Mr. R. M. Dymond, one of 2/1, to Mr. F. R. Mason, 
00500 0: 0474 0-0469 0-0500 0-047 and another of 2. to Mr. C. Taylor for papers read before 
0-0562¢ 0:0553 00-0555 = | graduates’ sections of the Institution during the session 
0- 0630 0- 0620 0-0591 | 1931—32 
0o-O70R8* 00-0660 0-0661 = - — 
0-O787 | 
eA > poe o.anet Lonpon Frirm’s Extension Burtpine.—As already 
0-100 0-100 }announced in ENGINEERING, Messrs. United Water 
0-126 O-111 | Softeners, Limited, recently opened their large new 
o-141¢ 0-132 0-132 | building at Gunnersbury, London, W.4. “ Permutit 
0-160 0-157 | House,” as the new building has been named, stands at 
4 0-178° - the junction of the Great West-road with Chiswick High- 
1s om road and Gunnersbury-avenue, a few minutes’ walk from 
Kew Bridge. The object of the building is to provide 
* Intermediate r ) flzurex | increased and more convenient accommodation for the 
’ : growing technical and commercial staffs of the company. 


Intriguing as these two latter tables are from the 
sieve point of view, we have departed somewhat 
from our idea of an International wire standard as 
the error of 1:6 per cent. in diameter would 
obviously not be acceptable. To adhere to this 
idea, we should accurately convert the wire to 
the metric system and adjust the apertures and 
mesh numbers as necessary. This is difficult, but 
Table VIII gives a very fair series. 


The possibilities are legion in arranging a series | 
of sieves, even if we do not depart from one aperture | 


ratio, but the tables discussed herein are typical 
instances of what can be derived from the original 
ideal Table I. The decision as to what to adopt 
and to reject would obviously need much discussion 
by all concerned in the countries taking part. 
There is much to be said in favour of a standard 
series of sieves which can be woven in inches or 


The premises comprise completely equipped analytical 
and research laboratories devoted to the examination of 
water samples and the elucidation of treatment problems ; 
an experimental and testing station ; large well-lighted 
| drawing offices ; an assembly depot for Permutit domestic 
| water-softeners destined for installation in the south of 
| England, and a suite of offices. The registered offices. 
|} showroom, and domestic water-softener department of 
| the firm remain at Aldwych House, Aldwych, London, 

V.C.2, while the manufacture of water-purification plants 
will continue to be carried on, as at present, at the 
! Company's Lightpill Iron Works, Stroud, Gloucestershire 
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TEMPERATURE MEASUREMENT 
AND CONTROL. 


AtrHouer the best instruments and apparatus 
available in this country for the measurement and 


control of temperature have reached a high degree of 


perfection, there nevertheless exists among industria] 


engineers and users generally a certain confusion as 


a thermo-couple pyrometer, the latter term is not, 
properly-speaking, adequately distinctive, since total- 
radiation pyrometers of a certain type also embodying 
thermo-couples. Thus the class is often confused with 
the type, taking the latter as a subdivision of the 
former ; while, again, in the many appliances in general 
use to-day the further sub-division of types must also 
be recognised. 








HIGHEST ATTAINED TERRESTRIAL 
TEMPERATURE 1S FROM 
3500" TO 4000 DEG.CENT. 
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THERMODYNAMIC SCALE OF TEMPERATURES ABSOLUTE 
































CHART OF INDUSTRIAL PYROMETERS. 
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TOTAL RADIATION CLASS 
TYPE 


K.& S. POCKET PYROMETER 
SUBJECT TO STEFAN'S LAW 
750 O&G.~ 2400 DEG. CENT. 

INDICATING ONLY 











OPTICAL CLASS 
73° TYPE 
- = Ee EE DISAPPEARING FILAMENT 
TNERMO-COUPLES SUBJECT TO WIEN'S LAW 
ms @00 DEG.~ 2300 DEG. CENT. 
1738" PLATINUM RHODIUM INOTCATOR condnaee RANGE 
SHORT TESTS ONLY Ont BUT NO UPPER LiMiT 
a INDICATING ONLY 
1673 
, : chisctiaamadalonal + 
KTOTAL RADIATION CLASS | 
1873" RARE METAL bee . 
veennneS-GOUeSS FOSTER FIXED FOCUS = & 
PLATINUM RMODIUM ~~ PYROMETER 
1473°| 1#O0 DEG~ 1370 DEG CENT. \ SUBJECT TO STEFAN 'S LAW 
550 0£6.-1800 DEG. CENT. 
\ STANDARD RANGE 
1373° 100° \ BUT NO UPPER LIMIT . 
: wy . INDICATING OR + 
REC 
ail a" CHROMEL- \ —" 
: THERMO ALUMEL \ 
ELECTRIC. 2ocaes.- 
ETERS O€G.CENT. . 
73° 900° 30008c.- \ > 
“i 9 1GOO DEG. CENT. 
uf \ [ J 
of < e 
1073°| S he So 2 \ nie 
METAL 
out w fb THERMO- \ el 
SS he: couPLes ™ \ 
qe 300 DEG.~ —_ 
OF: 1200 OEG.CENT. ~\ 
873°| 24 IMON- INDICATING OR 
af CONSTANTAN RECORDING 
& 300 0EG.- A one 
773° 6 800 DEG.CENT. a 
wh: A 
=}. ai ae 
673°) & ley 
? yi 
—————— se 7 MERCURY IN STEEL 
573° Vv 4 EXPANSION 
— BY THERMOMETER 
a PRESSURE FILLED, SAY 
8 O6G.- 450 DEG.CENT. 
473° ELECTRICAL RESISTANCE i. 
3 THERMOMETER OR PYROMETER La8k POR SINGLE POLIT 
NICKEL BULBS CABLE LENGTN WHERE FLAT 
9 SAY-16O DEG. OR LOWER TO + 350 DEG. CENT. SCALE INDICATOR IS PREFERRED 
373) FOR TEMPERATURES ABOVE 350 DEG.CENT. £.G. ABOARD SHIP 
THE ALTERNATIVE METHOD OF USING A INDICATING ONLY 
THERMO - ELECTRIC PYROMETER IS 
° USUALLY PREFERABLE, BUT IN SPECIAL 
272 CASES WHERE IT 1S DESIRED TO USE A =e 
RESISTANCE THERMOMETER FOR HIGHER 
TEMPERATURES, PLATINUM BULBS ARE USED. 
: WHICH EXTEND THE TEMPERATURE RANGE 
OF THIS CLASS OF THERMOMETER UP 
+ TO 700 DEG.CENT. OR EVEN HIGHER 
s 
i-200°c Y 
bs LOW§ST TEMPERATURE YET ATTAINED - 272° 
ox eR aig on al a oe ae 
ZERO ABSOLUTE 
| Copyright by manain OAVSON & PARTNERS.LTO. 
(3844.4) “ENGINEERING” 


to their classification, and vagueness as to their appro- 
priate applications. An instrument of the total 
radiation class is often loosely termed an optical pyro- 
meter, apparently because the user looks through it ; 
while, equally crudely, an instrument constructed on 
the disappearing-filament principle may be termed a 
colour pyrometer and may even be condemned for that 
reason. There have likewise been cases, even in large 
works, where the “‘ poker” type of pyrometer was said 
to be in use, the poker being really the thermo-couple 
of a thermo-electric pyrometer. Though often called 


Students at college are, as a rule, taught the physics 
and principles of the electrical-resistance pyrometer 
or thermometer and the thermo-electric pyrometer. 
In the electrical-resistance class of instrument the pitfall 
of “ electric inversion’’ is made known to them, and 
in the thermo-electric class, parasitic currents, the 
Peltier and Thompson effects, and such characteristic 
phenomena are made familiar. On the other hand, the 
laws and phenomena relating to the total-radiation and 
optical classes are often passed over altogether, although 
these instruments have been in regular industrial use 





| now for many years. It thus comes about that as 
they go out into work the majority of industrial 
engineers are equipped at the most with only a limited 
knowledge of the physics of pyrometry, and probably 
less of either the construction or application of modern 
instruments. 

For the general run of industrial engineers it must 
be admitted that knowledge of the physics of the 
subject is not essential, but it is essential that they 
should have the means of obtaining the information 
which is of most service to them—namely, which 
instrument or class of instrument will prove most 
suitable, among so large a variety, to adopt for any 
particular work or process. This can only be secured 
by means of a logical system of classification and 
nomenclature. Such a classification can be best dis- 
played on a chart such as that reproduced on Plate ITI, 
which has been compiled by Messrs. Mangin, Davson 
and Partners, Limited, of 74, Victoria-street, London, 
8.W.1. This, it will be seen, is drawn up on the generally 
accepted and, in reality, only possible basis, namely, 
the laws or principles on which the several instruments 
depend. Such laws or principles will naturally set the 
limiting conditions and ranges under and within which 
the instruments may legitimately function. 

The chart entitled “‘ Temperature-Measuring Instru- 
ments,’ reproduced in Plate III, is claimed to cover all 
serious instruments ever used and marketed for the 
measurement of temperature, and all instruments or 
pyrometric apparatus available to-day will fall within 
one or other of its classes, types and sub-types, as do 
also temperature-measuring instruments long since 
obsolete. It will be noticed that the first division is 
between thermometers, pyrometers and gas ther- 
mometers, going up the scale. The next division is 
into the main classes included within each of the fore- 
going groups. The third and fourth columns give, 
respectively, types and subdivision of types in the main 
classes, This is followed by a column of examples of 
instruments of the types given. The names in this 
column are to be taken as typical only, except where, 
of course, only one instrument of a kind has been 
produced. The remaining columns of the chart are 
descriptive or explanatory of the principle or law on 
which the apparatus depends for its action, or concern 
its application, the information being given in such a 
way as to require no further explanation. 

The range covered by this chart greatly exceeds 
that in which the average industrial engineer is inter- 
ested. In the latter, as a rule, only four main classes 
of pyrometric installations are involved. These are, 
starting from the lower end of the scale, apparatus of 
(1) the electrical-resistance class; (2) the thermo- 
electric class; (3) the total-radiation class; (4) the 
optical class. These cover the whole range of tempera- 
tures for every industrial process in use at the present 
time. A convenient diagram showing the ranges 
of temperature within which the several types can be 
employed is annexed. This diagram was originally 
devised by Messrs. Mangin, Davson and Partners, for 
their own use in connection with consulting work on 
pyrometric matters, and serves as a guide to the selec- 
tion of the most suitable pyrometer for any industrial 
process. All the instruments have been proven in 
independent and authoritative laboratories and are 
giving reliable service in industry. The groups are 
distinguished in this diagram by different styles of 
heavy lines. Except in two cases, typical instruments 
are not named, since electric-resistance and thermo- 
electric pyrometers are made by all leading British 
firms, and a somewhat smaller number make optical 
and total-radiation instruments. With reference to 
the two cases in which names are given, we believe 
that only one firm makes a fixed-focus total-radiation 
pyrometer, an instrument in extensive use here and 
in the United States, where it is said to have completely 
displaced a native product. It may also be remarked 
that the K. and 8. pocket pyrometer, although of Ger- 
man manufacture, is in extensive use in this country, 
no British instrument at present possessing its exact 
characteristics. One special instrument in a class 
by itself, and not falling within the four classes enu- 
merated above, but of which mention is made on the 
diagram, is the mercury-in-steel expansion thermo- 
meter, a British product of excellent repute. 

It is clear that, as a substitute for the intimate 
knowledge and experience which is outside the field 
of the average engineer, such a chart should prove 
invaluable as a guide to selection, and should greatly 
assist the industrial user in following instructions or 
recommendations with regard to heat treatment and 
other processes. 

Allied to pyrometry is the subject of temperature 
control, for which work normally some indicating or 
recording apparatus chosen from one of the main classes 
cited above, would probably be used. In connection, 
however, with one heat-treatment system something 
more is needed. We refer to the employment of the 
varying magnetic quality of steel with temperature 
as a guide in hardening. In this, the pyrometer serves 
as a guide to the furnaceman, the exact quenching 
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Freep CONTROLLER FOR BaLi-MILL PULVERISER ; 


Messrs. Foster WHEELER CORPORATION. 


POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


(Continued from page 39.) 

Iw our issue of last week, we referred to one particular 
exhibit of Messrs. Foster Wheeler Corporation, 165, 
Broadway, New York, represented in this country by 
Messrs. Foster Wheeler, Limited, Aldwych, London, 
W.C.2. We now propose to refer to another appliance 
shown by this firm. This was a device for maintaining 
the level of the fuel charge in a pulverised-coal ball mill. 
The operation of ball pulverising mills on fluctuating 
loads presents a difficulty in synchronising the amount 
of fuel fed to the mill with the requirements of the 
burners, with the result that frequently mills are either 
overcharged or starved. Owing to sound-proofing, in 
order to secure quietness in operation, it is impossible 
now for operators to judge by noise. The 
Wheeler control illustrated in Figs. 9 and 10, on this 
page, has given proof in service over a considerable 
period, that it is effective in maintaining the fuel at a 
uniform level, in spite of fluctuation in operation. 

In this arrangement, two pipes are led through the 
hollow trunnion of the mill, one terminating at a high 
level, and one at a low level, the latter being bent 
downwards, as shown. Outside the mill the pipes are 
either connected to atmosphere, or to a supply of air 
under pressure, and in each is a diaphragm containing 
a small aperture, through which air passes under the 


effect of the small vacuum existing inside the mill | 


when in operation. When the mill is fully charged, 
as shown by the dotted line on the left, the bottom 
pipe is submerged, and under these conditions, the 
air drawn through this pipe will be restricted. The 
difference in pressure is indicated by the manometer, 
and also results in the movement of a mercury-sealed 
floating bell inside the casing A, Fig. 9. The vertical 
movement of this bell operates two Mercoid switches, 
one of which is in the circuit of the motor driving the 
feed mechanism, and the other on a red signal-lamp 
circuit. If the fuel level rises, therefore, and the bell 
rises, the feed to the mill is cut of’, and the mill con- 
tinues working until the fuel level falls, and both top 
and bottom pipes are again exposed. The floating 
bell then adjusts itself, and the fuel feed is again cut 
in. The differential pressure required to operate the 
bell mechanism is very slight. 

The Superheater Company, of New York, exhibited 
a superheater designed for use with the ordinary 
horizontal return tubular boilers commonly employed 
in the United States. This consisted of a nest of 
superheater elements slung under the boiler barrel, 
between horizontal headers, one 
boiler, enclosed in the boiler setting. The superheater 
is placed near the far end of the boiler, and is thus in 


Foster | 


on each side of the | 


contact with the hot gases close to the bridge, at the 
point where the gases are deflected up to pass through 
the boiler tubes on the return. The arrangement 
would not be applicable, as designed, to Lancashire 
boilers, but its application has proved economical in 
laundries and elsewhere in the United States. 

In our introductory remarks in our last issue, 
reference was made to the increased use of welding. 
Two developments in this field were to be seen at the 
Show. One was an exhibit by Messrs. Midwest 
Piping and Supply Company, Incorporated, 30, Church- 
street, New York, and consisted of standard fittings 
in the form of welded bends, branch pieces, &c., some 
with loose flanges and some with fixed ; welding sleeves 
and saddles are also among the products of the firm. 
These fittings are intended for welding on to main 
pipes, &c., and are finished to standard bevels and 
with long tangents in the case of bends, facilitating 
| lining up. The fittings are made slightly oversize, 
| and then carefully reduced to obtain accurate measure- 
ments. Another exhibit of an allied nature was that 
of Messrs. Bonney Forge and Tool Works, of Allen- 
town, Pa., who showed a range of fittings termed 
Weldolets and Thredolets. These fittings are formed 
with concave ends, so that they can be seated on the 
pipe to which they are to be welded. When accurately set, 
they are next welded, after which the main-pipe disc is 
cut out so as to open communication between the 
|}two. This method is claimed to result in a much 
more effective joint than when a connection is inserted 
in a hole in a pipe and a fillet weld built up round it. 
| There is no projection inside the main pipe to interfere 
| with flow. Crosses, tees, branches and other connec- 
| tions are readily made. The Weldolet pattern have 
| plain bores, for welding in the branch connection, 
| while the Thredolet series are threaded internally to 
| take a screwed pipe. They are built up to a good 
thickness at the welding end, and trimmed so that the 
edge acts as a guide to the welder when depositing 
metal. 








A continuous weigher for belt conveyors was ex- | 


| hibited by Messrs. Merrick Scale Manufacturing 
Company, of Passaic, N.J. This was shown in opera- 


tion at their stand, and a view of an actual installation | 
is given in Fig. 12, on the opposite page, while the prin- | 
| ciple may be explained by means of the diagram, Fig. 11. | 
| 


The machine weighs the material passing over a length 
| of the conveyor, and at the same time registers the 
| speed of the belt, the two values being combined by 
an integrator to give the actual amount of material 
| handled. A fixed frame built over the conveyor carries 
| two weigh beams, one at each end, from which, hung 
on knife edges, depend four suspension rods, carrying 
two or three sets of the belt rollers in a frame anchored 
| lengthwise to the main roller framing, but capable of 


NEW YORK. 
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vertical movement. The two weigh beams are com- 
bined and coupled to a steelyard gear above, so that 
the movement of the steelyard corresponds to the load 
passing over the length of suspended frame below. 
From a point towards the end of the steelyard a steel 
float is suspended, partly immersed in mercury, the 
degree of immersion corresponding again to the load 
on the suspended frame. From the end of the steel- 
yard a vertical rod extends to the integrating mechan- 
ism below, and gives the weight value required. The 
integrator is driven by a chain passing diagonally down- 
wards to a sprocket, in turn driven by a pulley round 
which the return belt is passed between two carrying 
rollers. The integrator is driven inside the apparatus 
by a friction disc. The machine is made to register 
in short, long or metric tons. The weigher is suitable 
for industrial plants or for mines, power stations, c., 
where accurate continuous weighing is necessary, while 
it can also be applied to the proportioning of materials. 

Fig. 13, on the opposite page, shows a Sterling-Petrel 
engine exhibited by the Sterling Engine Company, 900, 
Chrysler Building, New York City. It was of 115 h.p., 
with cylinders of 5} in. bore and 6 in. stroke, and run- 
ning normally at 1,200 r.p.m. The engine was coupled 
directly to a 45-kw. General- Electric generator, by 
means of a Sterling-Thermoid flexible coupling. The 
engine embodies all features of modern practice, such 
as twin carburettors with integral drip pans and 
flame arresters, dual ignition, petrol pump, oil filter, 
&c. A neat control panel is provided. A feature of the 
set is the large size of the radiator fitted, making it 
possible to maintain the circulating water at less than 
180 deg. F., with an ambient air temperature of 100 
deg. F., under constant operation. In order to ensure 
satisfactory operation, the engine is carefully balanced 
and valve weights have been kept down to a minimum, 
being 12 oz. in this range of engines. Valves of this 
weight operate satisfactorily at 1,200 r.p.m. with 
efficient cooling and records of 6,000 hours of con- 
| tinuous duty have been given by engines of this type. 
The engine exhibited was identical with sets which 
have been built for operating the Troy-Menands and 
the Albany-Rensselaer bridges, as well as for bridges 
in Louisiana. A similar unit is also installed for 
emergency use at the hatchery of the New York State 
Game Farm, Middle Island, Long Island, N.Y. 

The question of cleaning flue gas before discharge 
continues to receive attention, and Messrs. Riley 
Stoker Corporation, of Worcester, Mass., exhibited a 
'scrubber which they have produced for this purpose 
|after long experiments. At the Show, the appliance 
was illustrated by means of a model, but the drawings, 
| Figs. 14 and 15, page 74, are really moreexplicit. The 
| scrubber consists of a series of vertical ribbed plates 
| set herring-bone fashion across the gas flue as shown 
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Continuous WeieHER; Messrs. MERRICK SCALE MANUFACTURING CoMPANY. 








Fie. 13. 115-H.P. Generatine Set; 


in Fig. 14. In this illustration, the right-hand portion 
shows a section through the body of the scrubber, and 
indicates the disposition of the ribbed plates, while on 
the left, is a half plan of the top tank supplying, through | 
@ series of spraying nozzles, each ribbed plate with a 
film of water. This tank is fed by a float valve, and 
it is stated that the supply to each plate can be regu- 
lated. At the bottom, a sludge tank is provided with 








Messrs. STERLING ENGINE CoMPANY. 


an open outflow trough connected to the drain. It 
is claimed that this scrubber has arrested 90 per cent. 
of the fly ash from a pulverised fuel-fired boiler. 
Among small equipment was a flexible-shaft grinding 
set shown by Messrs. Chas. L. Jarvis Company, of Gilder- 
sleeve, Conn. Fig. 16, page 74, shows it to consist of a 
ball-bearing motor which, together with an eccentric 
belt tightener, is mounted in gimbals on a pedestal, 





the head of which swivels on a ball bearing. The 
flexible shaft is driven by Vee-belt, and the distance 
between the two centres can be regulated by the 
belt-tightening arrangement referred to, controlled by 
the single action of one hand. The spindle is fitted with 
ball bearings in the belt-tightener. The flexible shaft 
is easily detachable, and is cold-wound and pro- 
tected with rubber. The hand piece can be changed at 
full speed, as can also the tool in the hand piece. A 
large range of grinding wheels, carborundum sticks, 
polishing heads, &c., is available for use with these 
sets. The equipment may be mounted on a short 
pedestal and large base for portable use, or, as shown, 
fitted to a tall stand provided with castors. In 
another pattern it is suspended from a trolley running on 
an overhead rail. In the pedestal patterns a holder 
is provided on the lug to take the hand piece, so that the 
machine itself can be run in this way as a fixed grinding 
machine for redressing wheels. In addition to grinding, 
&c., by means of a revolving head, a hand piece providing 
reciprocating motion for filing is available. Another 
exhibit of this firm was the self-contained geared tapper 
shown in Figs. 17 and 18, page 74. This is designed 
for a maximum speed of 3,500 r.p.m., and tappers are 
put through a production test of 4,000 -in. tapped 
holes per hour. Ball bearings are fitted throughout. The 
gears are of nickel-chrome steel, hardened and ground. 
The driving spindle is fitted with double ball bearings, 
and terminates in a cone clutch faced with Textolite. 
The tapping spindle slides vertically in a sleeve in a 
single ball bearing, and at the upper end is provided 
with a cone clutch element fitting on the driving 
spindle clutch. In the bottom of the casing is an 
internal clutch driven in the reverse direction by 
intermediate pinions shown on the right of the drawing. 
The lower clutch is also faced with Textolite, and 
engages and reverses the tapping spindle and cone 
when the head is raised. 
(T'o be Continued.) 


THE LATE MR. WILLIAM SIMPSON. 

Tue death is reported as having occurred on the 
3rd inst., of Mr. William Simpson, who was, perhaps, 
best known for his connection with the development of 
the Port of Sunderland, but had earlier been responsible 
for important work in the port of his native town, 
Aberdeen, and elsewhere. Born in 1869, Mr. Simpson 
received his early technical education at Gordon's 
College, Aberdeen, but supplemented this, as oppor- 
tunity later offered, by studies at the then Glasgow 
and West of Scotland Technical College and the 
Municipal Technical School and Owens College, 
Manchester. 

His practical training consisted of a pupilage under 
Mr. W. Smith, harbour engineer, Aberdeen, and twelve 
months in the engineering workshops of Messrs. J. 
Abernethy and Company, also in that city. After this 
Mr. Simpson first became connected with railway work, 
being appointed assistant engineer on the Glasgow 
Joint Railways (the Caledonian Railway and the 
Glasgow and South-Western), under Mr. T. J. Nicholls, 
and was engaged on the design and construction of 
stations, bridges, widening works, &c. For two periods, 
aggregating about three years, he was on the staff of 
the Clyde Navigation Trust under Mr. J. Deas and 
Mr. W. M. Alston, during which he was engaged on the 
designs and construction of the Princess Tidal Docks, 
covering 73 acres, and of a graving dock at Govan 
880 ft. long. These important works cost together 
about 900,000. For three years he also acted as 
assistant engineer, under Mr. W. B. Worthington, on 
the Lancashire and Yorkshire Railway, sandwiched 
in between his two terms of service under the Clyde 
Trustees, whom he finally left in 1895 to take up the 
position of assistant harbour engineer at Aberdeen. Here 
a very important programme of works was carried out 
in the course of the ten or more years following Mr. 
Simpson’s appointment. With the design of these 
he was closely connected, while he acted as resident 
engineer for most of the work. The whole included 
the reconstruction of part of the Victoria and Upper 
Docks, with a new dock entrance, railways, swing and 
bascule bridges, quay walls, warehouses, &c. ; pontoon 
docks, jetties, and new tidal] docks in the River Dee ; 
a new graving dock, the strengthening of quay walls, 
the deepening and improvement of the navigation 
channel, &c. The whole expenditure on new works 
ran into about 700,000/., and on maintenance and 
dredging to 145,000/. During this period he was in 
charge of all machinery, workshop plant, &c. For 
much of this work Mr. H. H. Wake acted as consulting 
engineer, Mr. R. Gordon Nicol being harbour engineer 
at Aberdeen at the time. 

In 1907, Mr. Simpson was appointed harbour engineer 
of the Port of Sunderland by the River Wear Commis- 
sioners, and here he was responsible for many improve- 
ments, having charge of all works, machinery and, of 
course, maintenance, with the exception of the new south 
pier works. At the time, the entrance to Sunderland 
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harbour presented a very interesting problem 


connection with the reduction of wave action, and the | 
works constructed while Mr. Simpson was in charge to | wopis 


in 
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Messrs. GreeNwoop AnD Batiey, Lowrep, Albion 
Leeds, inform us that they have purchased the 


effect improvement were described by him in & paper | goodwills, patterns and drawings of Messrs. John Hands 
read before the Institution of Civil Engineers in 1920. | and Sons, Limited, and Messrs. Hollings and Guest, 


He resigned his official appointment about ten years | Limited, Birmingham. 


They ask us to state that any 


ago, to engage in private practice, one of the most | inquiries regarding the products of these two firms will 


important works he carried out in this capacity being 
the new graving dock for Messrs. W. T. Greenwell and 
Company, Sunderland. 
with the port, Mr. Simpson was eminently suited 
for this task, which presented several interesting 
features and had, of course, to be arranged to fit in 
with the general scheme of port improvements which 
Mr. Simpson himself had prepared during his tenure 
of office, but not completed. 

The graving dock was described in considerable 
detail in ExGrveerrne, in our issues of January 29, 
February 19 and March 5, 1929, from which account it 
will be clear that Mr. Simpson was accustomed to 
devote a great deal of attention to detail. This indeed 
was characteristic of his work throughout. He was 
quiet in character but capable of making many friends, 
and he was undoubtedly popular in the various appoint- 
ments which he held at one time and another. 


THE LATE MR. G. S. KEMP. 


Mr. Grorce Sternen Kemp, whose death we 
regret to record, occurred at Southampton, on Monday, 
January 2, at the age of 75, had been connected with 
wireless communication from its very earliest days, 
and had had the noteworthy experience of seeing the 
field of interest swing from short waves to long waves 
and back again to the very short waves, on which so 
much important work is now being done. 

Mr. Kemp began his career in the Navy, in which 
service he acted for a number of years as instructor 
in torpedo and electrical work at Portsmouth. Later 
on, he became laboratory assistant to Sir William 
Preece, the Engineer-in-Chief of the Post Office, and 
was by him detailed to work with Mr. Marconi on the 
demonstrations which the latter was giving in this 
country to officials of the various Government Depart- 
ments. In 1897, he joined the Marconi Company, 
or the Wireless Telegraph and Signal Company, as 
it was then called, and was employed by them on 
experimental work in connection with the stations 
at The Needles and Poldhu. Three years later he 
accompanied Mr. Marconi to Newfoundland and took 
part in the historic experiments, which resulted in 
wireless signals being received across the Atlantic. 
From that time onward he was closely associated 
with the Marconi Company's contributions to radio 
communication, and in particular played a useful 
part in the well-known “four sevens” patent case 
in America, By this case the validity of Mr. Marconi’s 
basic * tuning’ patent was established, a result which 
owed a great deal to Mr. Kemp's carefully preserved 
records of the early work on the subject. In these 
experiments the wave-lengths used were less than | m. 
and it is on wave-lengths of the same order that Mr. 
Marconi, with Mr. Kemp as his assistant, has again been 
recently working. 


CONTRACTS. 


Messrs. Marryat anp Scort, Limrrep, 75, Clerken- 
well-road, London, E.C.1, have received a large ordet 
for lifts, for Tanta Station, from the Egyptian State Rail- 
ways, Telegraphs and Telephones Administration. 

Messrs. Simon-Carves, Limrrep, Cheadle Heath, 
Stockport, have received an order from Messrs. The 
Staveley Coal and [ron Company, Limited, Staveley, 
near Chesterfield, for a complete coke-handling and 
grading installation having a capacity of 120 tons per 
hour. The order includes the whole of the screening 
machinery, handling plant, conveyor gantries, screen 
houses, bunkers, &c., to deal with the coke produced 
at the company's ovens and also with a quantity from 
outside sources. The plant, which will be electrically- 
driven throughout, will be arranged for grading the 
product into furnace coke and into four sizes for domestic 
use, 

Messrs. Tar Sunpeam Motor Car Company, Liwrrep, 
Moorfield Works, Wolverhampton, are to supply 15 of 
their latest double-deck six-wheel type of trolley omni 
buses to the Walsall Corporation. The 
fitted with six-wheel brakes operated 
and will have seating accommodation for 60 passengers. 
The omnibuses will be employed on the Bloxwich route, 
which is at present served by tramway cars. 


Bririsn East Arnican RequinEMENTS IN INTERNAL- 
Compustion Enoines.—A confidential report on the 
marketa for internal-combustion engines in British East 
Africa has recently been issued by the Department of 


Having been so long connected | LiMrrep, 
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vehicles will be | 
hydraulically, | 
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Overseas Trade to the firms whose names are entered | 


receive every attention. 

Messrs. Tue Steet Barret Company (oF UXBRIDGE), 

Phoenix Wharf, Uxbridge, Middlesex, have 
opened an office in the North of England, at Midland 
Bank Chambers, 77, King-street, Manchester, which 
is in charge of their northern representative, Mr. J. 8. 
Dunn. 
AND Brooke, Limrrep, Sirius 
Works, West Gorton, Manchester, inform us that their 
Midlands sales area, comprising the districts around 
Lincoln, Nottingham, Derby, Leicester, Birmingham and 
the * Black Country,’’ Gloucester and Bristol, will be 
in the hands of Mr. A. W. A. Joscelyne. Their office 
in Corporation-street, Birmingham, is closing down and 
Mr. Joscelyne will work from his private address, “* Kil- 
ereggan,’’ Walsall-road, Little Aston (Staffs.), near 
Sutton Coldfield. 

Messrs. Reprern’s Rusper Works, Limirep, Hyde, 
near Manchester, have appointed Mr. W. H. Trimm to be 
their representative in South Lancashire, Cheshire and 
Derbyshire. The ground which Mr. Trimm has taken 
over was formerly covered by Mr. W. A. McGilvray, 
who will now devote his attention to North Lancashire, 
Northumberland, Durham, and Yorkshire. 

Mr. Harotp 8. Asprvatrt has resigned his position 
as the London Director of Messrs. Petters, Limited, and 
has joined Messrs. The English Electric Company, 
Limited, as manager of the Diesel-engine sales depart- 
ment. For the time being, Mr. Aspinall’s headquarters 
will be at the London office of Messrs. The English Electric 
Company, Limited, Queen’s House, Kingsway, W.C.2. 

Mr. A. E. Mascatt, until recently in charge of the 
departments responsible for the production and machining 
of all classes of forgings, the rolling of armour plates, 
and other work, at the Atlas Works, Sheffield, of Messrs. 
Firth and John Brown, Limited, has been 
appointed general manager of the Parkhead Works, 
Glasgow, E.1, of Messrs. William Beardmore and Com- 
pany, Limited. 


Messrs. HoLpen 


Thomas 
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Effect of Float Setting on Take-off and Top Speed of 
the 111 F. By L. J. Hurentnson. [Price 3d. net.] 
London ; His Majesty's Stationery Office. 
Department of Scientific and Industrial Research. Report 
of Further Tests by the Director of Fuel Research on 


the Turner Retort Installed at the Works of the Comac | 


Ou Company, Limited, Coalburn, Lanarkshire. Tests 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Chamber of Commerce Annual Survey.—The general 
depression prevailing in almost all sections of the iron 
and steel and engineering trades in the North-Western 
area is clearly demonstrated in the annual report of 
the Engineering and Metals Section of the Manchester 
Chamber of Commerce, issued last week. Textile- 
machinery makers, locomotive builders, and machine- 
tool makers, the report states, have all suffered from 
contracted markets at home and abroad, and in none 
of these important branches of engineering are prospects 
of early improvement regarded hopefully. Electrical- 
engineering firms in the area have also been affected by 
the prevailing conditions, though to some extent the 
position has been alleviated through work provided at 
home in connection with distribution, and several impor- 
tant power-station contracts, of which Manchester firms 
have had a fair share, have been obtained from abroad. 
In electrical engineering, as in gas engineering, restric- 
tions on public expenditure have curtailed home markets, 
but the raising of these restrictions, in part at least, is 
one factor which the section has in mind when expressing 
a guarded opinion that the outlook is brighter than it 
was a year ago. At the same time, it is recognised that 
the future of engineering largely depends, as does that 
of other industries, upon a solution being found for many 
of the world’s pressing problems. Meanwhile, current 
conditions show little change. The steel position is 
disappointing, the only reassuring feature being a slightly 
better movement in alloy steels. In the foundry-iron 
section, purchases are still of the hand-to-mouth variety, 
with little to point to a resumption of forward buying 
on an extensive scale. 

Recent Orders.—Messrs. John Booth and Sons, Hulton 
Steelworks, Bolton, have constructed 120 large steel 
soap tanks for the new soap factory in course of erection 
at Trafford Park, Manchester, for Messrs. T. Hedley and 
Company, Limited, of Newcastle-on-Tyne. Structural- 
engineering concerns in the Trafford Park area report 
slightly better inquiry and the receipt of a few small 
orders in the last few days, but conditions continue 
disappointing. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—For some time negotiations 
have been proceeding between producers of Cleveland 
pig iron and makers of Cleveland pig to eliminate waste- 
ful competition, and it is understood that a decision 
has virtually been reached whereby the respective 
districts will supply allocated areas at fixed prices. The 
scheme, it is believed, will necessitate advance in Cleve- 
land pig quotations, somewhat to the detriment of 
consumers near the blast-furnaces, but advantageous 
to customers at a distance, as the fixed figures are to be 
for delivery to buyers. As yet official prices remain at : 
No. 1 Cleveland, 6ls.; No. 3 g.m.b., 58s. 6d.; No. 4 
foundry, 57s. 6d.; and No. 4 forge, 57s., but it is doubtful 
whether orders could now be placed at these figures. 
Producers are still prepared to make rather substantial 
price concessions to secure overseas trade. Further sales 
to Scandinavia are likely. 

Hematite.—Little new can be ascertained concerning the 
East Coast hematite branch of trade. Producers have 
a little more work to execute than of late, but sales 
are not easily arranged. Producers continue to hope 
for expansion of demand, but meanwhile the limited 
output is more than sufficient for current requirements, 
and prospects of early reduction of the heavy stocks 
are far from bright. Merchants are rather keen sellers, 
and have a good deal of iron to offer. Makers are very 
disinclined to acknowledge that market quotations are 
below 59s. 6d. for No. 1 description, and 59s. for ordinary 
qualities, but are understood to have sold at a good 
deal below these figures. 

Foreign Ore.—Transactions in foreign ore are hardly 
heard of. Consumers have little or no need to buy and 
merchants are not disposed to enter into new contracts 
on the terms obtainable. Prices cannot be definitely given, 
but 15s. 6d. may be named as about the c.i.f. Tees figure 
for best rubio. 

Blast-Furnace Coke.—Business in Durham 
furnace coke is confined within narrow limits, local users 
still having considerable supplies, chiefly of their own 
makes. Market values are based on good average 
qualities at 16s., delivered to local consuming works. 


Manufactured Iron and Steel.—Departments producing 
semi-finished iron and steel have better order books 
than for some time, but branches engaged on the manu- 
facture of finished material are greatly in need of con- 
tracts. By the time these notes appear quotations for 
some commodities may have been altered, but at the 
time of writing recognised market rates stand at : Common 





blast - 


iron bars, 91. 15s.; best bars, 101. 5s.; double best 
bars, 101. 15s.; treble best bars, 111. 5s.; packing 
8l.; packing (tapered), 101.; steel billets 


(parallel). ] ! 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. : 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. : 





to home customers, while for s 


steel joists, 81. 15s. ; heavy sections of steel rails, 8l. 108. 
for parcels of 500 tons and over, and 91. for smaller lots ‘ 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 91. 15s. ; 
and galvanised sheets (No. 24 gave), 121. for delivery 

ipment overseas black 


carried out November 13 to December 3, 1930. London : 
His Majesty’s Stationery Office. [Price 9d. net.] 
Erliuterungen zu den Eisenbeton-Bestimmung 1932 mit 
Beispielen. By Dr.-Inc. W. Genter. Fifth edition. 
Berlin: Wm. Ernst und Sohn. [Price 3-60 marks.] 


sheets are 8l. 10s. and galvanised kinds, 101. 10s. 


Scrap.—Sellers of iron and steel scrap are in & position 
to take a firm stand, and are not disposed to enter into 
further heavy commitments. 


on its Special Register. United Kingdom firms desirous 
of obtaining a copy of the report, together with particulars | 
of the Special Register service of information, should 
orRly to the Department, at 35, Old Queen-street, London, 
5.W.1, quoting reference No. G.X. 12,141 
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NOTES FROM ‘THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Although the year-end holidays 
are over, and business has been resumed in the Scottish 
steel trade, there is still a very small demand for heavy 
steel. Quite a good undertone prevails, however, and 
makers are very hopeful that an early revival in buying 
will take place, but so far there are few indications of 
this as the general inquiry is poor. The makers of 
black steel sheets have commenced the year fairly well, 

and order books represent quite a satisfactory tonnage 
considering the depression existing in all markets. 
Prices keep steady and are as follows :—Boiler plates, 91. 
per ton ; ship plates, 81, 15s. per ton ; sections, 81. 7s. 6d. 
per ton; black steel sheets, }-in., 71. 15s. per ton ; and 
galvanised corrugated sheets (No. 24 gauge), 1L1l. 5s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The restarting of the malleable- 
iron trade in the West of Scotland has not been a very 
happy one, because of the small accumulation of specifica- 
tions. There is an absence of demand and the tonnage 
of work on hand will not require much effort to work 
off. The re-rollers of steel bars have only a moderate 
amount booked, and the outlook is dull. The current 
market quotations are as follows :—‘‘ Crown” bars, 
9l. 15s. per ton for home delivery, and 9. 5s. per ton 
for export ; and re-rolled steel bars, 7l. 5s. per ton for 
home delivery, and 61. 10s. per ton for export. 

Scottish Pig-Tron Trade.—-No change of any kind can 
be reported in connection with the pig-iron trade of 
Seotland, and production is still limited. Fairly large 
stocks are at present held by makers, but the demand is 
extremely small. The following are to-day’s market 
quotations :—Hematite, 66s. per ton, delivered at the 
steel works ; foundry iron, No. 1, 70s. per ton, and No. 3, 
67s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 14, amounted to 428 tons. 
Of that total, 85 tons went overseas and 343 tons 
coastwise. During the corresponding week of last year, 
the figures were 50 tons coastwise and 50 tons overseas, 
making a total of 100 tons. 

Steel Trade Meeting.—A meeting of the British Steel- 
makers’ Association is being held in London this week, 
when business of much importance is to be discussed. 
The regional reorganisation schemes will be under review, 
and so also will the matter of prices and the rebate 
system. 

Shipbuilding.—To Messrs. Scotts’ Shipbuilding and 
Engineering Company, Limited, Greenock, belongs the 
honour of securing the first Clyde shipbuilding contract 
for this year. This order is for a passenger and cargo 
steamer, for London owners, and the builders will supply 
the machinery. The second contract for the year has 
also gone to the lower reaches of the Clyde. It has been 
secured by Messrs. Ferguson Brothers (Port Glasgow), 
Limited, from the Light Shipping Company, Limited, 
Greenock (Messrs. Ross and Marshall, Limited, mana- 
gers), and is for a coasting vessel of 150 tons. 


NOTES FROM THE SOUTH- WEST. 


Carpirr, Wednesday. 

Tin Plate Activity.—Possibly the most marked feature 
of the revival of South Wales industries was the expan- 
sion over recent months of activities in the tinplate 
trade, which is also reflected by the general revival in 
the iron and steel trades. Works are now operating that 
have been idle for two or three years, and there seems every 
prospect that the improvement will continue, and that 
further expansion will follow. It will, of course, take a 
long time to get the industries into full operation, and 
there is no sign of this taking place. The Tinplate Joint 
Industrial Council announced that there was no material 
variation in the selling price of tinplates, tin, and steel 
bars, for the quarter ended December 31, as compared 
with the previous quarter, so that it is probable there will 
be no change in the wages scale. Recent returns show 
that South Wales produces about quarter of the steel and 
mne-tenth of the pig-iron output of the Kingdom. 

New Welsh Manufacture.—Merthyr Tydfil was, for some- 
thing like two hundred years, accounted one of the iron 
and steel centres of the United Kingdom. Unfortunately, 
most of the works were closed years ago, and there has 
been very little done at the once famous Dowlais works 
in recent years. The collapse of the metallurgical 
branches of the industries of Merthyr was followed by 
the closing of most of the collieries in the area, so that a 
large population has experienced difficult times. It is 
estimated that there are 12,000 unemployed in the 
town. Recently, an experimental plant was erected by 
Messrs. Ayedeecee Metals (Parent) Company, Limited, on 
the site of the once noted Cyfarthfa Iron Works to 
produce a new aluminium alloy. It is claimed that this 
alloy has excellent machining qualities, comparing favour- 
ably with brass, gun metal and phosphor bronze. It can 
take a brilliant polish, is easily welded and has a high 
resistance to corrosion. Samples of the castings, press- 
ings, stampings, tubes, bars and wire gauges produced 
for the last two months are claimed to have satisfied 
every test. It is contended that the new alloy has 
many points of superiority for numerous purposes, 
especially for use in motor cars and aeroplanes. It is about 
one-third as heavy as brass. Considerable developments 
are expected 

Dust Destructor Costs.—Reporting to the Swansea 
Corporation Health Committee, Mr. J. R. Heath, Borough 
Engineer, said that the cost of the refuse destructor last 
year was 5,2831. From a financial view the disposal of 
refuse by incineration was the most expensive method, 
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although from the hygienic point it was the best. There 
was not a destructor in the world that recovered its 
running costs from the sale of salvage material. Paving, 
concrete kerbs &c., were manufactured and sold, and 
36 men were employed, and they would have to be dis- 
missed if the destructor was closed as suggested. 

Ship-Repairing Conditions.—Since the new agreement, 
completed at the end of last year, to govern conditions of 
employment at South Wales Dry Docks and ship-repairing 
yards, was announced, there has been a hitch in the final 
arrangements with the Amalgamated Engineers’ Union. 
This resulted in a temporary postponement of the ratifi- 
cation of the agreement, which it is now hoped will be 
effected from February 1. Certain dry-dock owners, 
however, have in the meantime circularised shipowners 
to the effect that they will be able to offer substantial 
reductions in the cost of ship-repairing, painting, &c., 
and also that they will be able to shorten the time 
required for such operations. It is hoped that there will 
be a substantial increase in the work obtained for South 
Wales. At the annual meeting of the Bristol Channel 
District of the Dry Dock Owners and Ship Repairers’ 
Federation, Mr. F. E. Shirley Beavan, manager of the 
Barry Graving Dock and Engineering Company, Limited, 
was elected president for the year in succession to Mr. 
L. T. G. Soulsby. Mr. George Bailey, head of C. H. 
Bailey Graham and Company, Limited, was made vice- 
president. 


NOTES FROM ‘SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel_—Though business generally appears 
to be opening out on more expansive lines, progress 
is by no means of a uniform character. In the heavy 
steel branches, the position at the moment is not encourag- 
ing, though judging by the number of inquiries in circu- 
lation, there is strong hope of an early improvement. A 
better tone prevails in the market for raw and semi- 
finished materials. Stocks at consuming works are 
meagre. There is, however, an absence of forward buying. 
Latest quotations are as follows: Hard basic billets, 
7l. 15s.; soft basic billets, 51. 17s. 6d.; West coast 
hematites, 84s. 6d. ; East coast hematites, 79s. ; Lincoln- 
shire and Derbyshire No. 3 foundry iron, each 63s. 6d. ; 
Lincolnshire and Derbyshire forge iron, each 59s. 6d. ; 
bars, 101.; and sheets, 111. Rolling mills, forges, press 
shops, and foundries are working below capacity. The 
heavy engineering and machinery branches are able to 
maintain output at a satisfactory level. Several firms 
are busily employed on the production of hollow-forged 
boiler drums, ingots, and castings. Other establishments 
are actively engaged producing a large tonnage of high- 
speed steel for Russia. Partial improvement has taken 
place in the call for railway rolling stock requirements, 
but a large amount of plant is standing idle. Marine 
steel, forgings, and castings are being produced at local 
works for transport to associated shipyards. The gross 
tonnage, however, of such products is below normal. 
Sustained activity is reported in the medium branches 
of local trade. Automobile steel and fittings are an 
active section, while other high-quality materials used 
by the chemical, pottery, dye, and aircraft industries are 
good media. Sheffield is securing a fair share of the work 
accruing from electrical schemes now being developed 
in various parts of the country. The tool trades are 
operating at greater capacity than for some time. 
Business in agricultural machinery parts is slowly 
recuperating. This is offset by a contraction in the 
demand for household and general ironmongery. 

South Yorkshire Coal Trade.—The position as a whole 
tends to improve. Inland requirements of most classes 
of fuel are more substantial. The overseas call is also 
more encouraging. All kinds of industrial fuel are 
selling better, but there is still ample room for improve- 
ment. Increased tonnages of steam coal are being shipped 
to Scandinavian markets. Small coal is in strong de- 
mand by electricity-generating concerns, but the Lanca- 
shire textile industry is not taking anything like normal 
supplies. Stocks of housecoal accumulated before the 
holiday shut-down are badly in need of replenishment, with 
the result that the market is more buoyant and orders 
are coming to hand more freely. Foundry and furnace 
coke are steady both on home and export account. Coke 
used for central heating purposes is an active line. Gas 
coke continues firm. Quotations: Best branch hand- 
picked, 27s. to 28s.; Derbyshire best house, 22s. to 
23s. 6d.; Derbyshire best brights, 18s. to 20s. ; screened 
nuts, 16s. to 18s. 6d.; Yorkshire hards, 17s. to 18s. ; 
Derbyshire hards, 17e. to 18s. ; 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d. ; 6d. to 
5s. 6d. 


rough slacks, 8». 
smalls, 4s. 


GENERATION OF ELEcTRICITY IN GREAT Britain. 
During the year ending December 31, 1932, the total 
amount of electricity generated by authorised under- 
takers in Great Britain was 12,224 million units, compared 
with 11,413 million units in the previous twelve months, 
representing an increase of 811 million units, or 7-1 
per cent 

“THe Hanpy Suarprrne Guipe.’’—A copy of a recent 
issue of The Handy Shipping Guide has been sent to us 
by the proprietors, Messrs. Wilkinson Brothers, Limited, 
37-43, Gote Lanes, London, N.16. The Guide, which is 
issued weekly, contains an alphabetical list of British 
and foreign ports and of vessels about to sail thereto. 
Other sections comprise lists of vessels, cleared by the 
Customs at various United Kingdom ports, of outward 
and homeward-bound ships, of loading brokers at the 
principal home and Continental ports, and of dispatches 
of overseas mails. It is published on Saturdays, and the 
price per copy is 6d. net. 


NOTICES OF MEETINGS. 
Prysicat Socrety.—To-night, 5 p.m., Imperial 
College of Science and Technology, South Kensington, 


** Notes on the Method of Least Squares,” by 
Sir A. S. Eddington. ‘‘On Radiometer Action and > 
Pressure of Radiation,”” by Miss M. Bell and Mr. 8. 
Green. ‘The Wet and Dry Bulb Hydrometer : Ba 
Relation to Theory of the Experimental Researe hes of 
Awbery and Griffiths,” by Dr. F. J. W. Whipple. “ The 
Control of Ignition-Coil Discharge Characteristics,’’ by 
Mr. G. I. Finch and Mr. R. W. Sutton. “ The Tempera- 
ture Coefficient of the Weston Standard Cell,” by Mr. 
P. Vigoureux and Mr. 8. Watts. 


[INSTITUTION OF MECHANICAL ENGINEERS. 
7 p.m., Storey’s-gate, 8S.W.1. Informal Meeting. Dis 
cussion on “‘ Can Engineers Reduce Unemployment ?"’ by 
Mr. T. 8.Catmur. London Graduates Section : Monday, 
January 23, 6.45 p.m., “ Steam-Raising Plant and the 
Modern Central Power Station,” by Mr. C. H. Russell. 
Friday, January 27, 6 p.m. Ordinary Meeting. ‘ The 
Handling and Storing of Grain, with Special Reference 
to Canadian Methods,” by Mr. H. H. Broughton. 


Junior INsTITUTION OF ENGInEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Notes on Welded 
Steelwork at Freemasons Hospital,” by Mr. 8. Bylander. 
Friday, January 27, 7.30 p.m. “ Some Experiments on 
Reinforced Concrete Slabs,” by Mr. R. H. Squire. 


Hutt Association oF ENGINEERS.—Saturday, Janu- 
ary 21, 7.15 p.m., Municipal Technical College, Hull. 
“The Historical Development of Furnaces throughout 
the Ages,” by Mr. H. Southern. 


INsTITUTION OF Extxectrrican ENGINEERS.—Monday, 
January 23, 7 p.m., Victoria-embankment, W.C.2_ In- 
formal Meeting. Discussion on “‘ The Use of Electricity 
in Agriculture,” by Mr. F. E. Rowland. North-Eastern 
Centre : Monday, January 23, 7 p.m. Armstrong College, 
Newcastle-on-Tyne. ‘‘ The Bypath Automatic Telephone 
System,” by Mr. J. H. E. Baker and Mr. E. P. G. Wright. 
North Midland Centre: Tuesday, January 24, 7 p.m., 
Hotel Metropole, Leeds. ‘“‘ Electricity in Mines,” by 
Mr. A. R. Cooper. 


Roya Socrety or Arts. 
John-street, Adelphi, W.C.2. 
mal Insulation ” (Lecture 1), by Dr. E. Griffiths. Wed- 
nesday, January 25, 8 p.m., “ The Past, Present and 
Future Bridges of London,” by Lt.-Col. J. Benskin. 
Friday, January 27, 4.30 p.m., “ Railway Electrification 
in India,”’ by Mr. F. Lydall. 
~—Tuesday, January 24, 5.15 p.m., 

‘ Low Temperatures ond Low 
(Lecture If), by Dr. J. C. 


S.W.7. 


To-night, 


January 23, 8 p.m. 


Monday, 
* Ther- 


Howard Lecture. 


Roya INsTITUTION. 
Albemarle-street, W.1. 
Temperature Phenomena,” 
M’Lennan. 


INSTITUTION oF CiviL ENGINEERS,-~Tuesday, January 
24, 6 p.m., Great George-street, 8. W.1. ‘ A Comparison 
of the Results of Observations on Surge-Tank Installa 
tions and on Scale Models thereof ; with an Investigation 
of the Dead-Beat Surge-Tank, and of Surge-Tanks of 
Non-Uniform Cross Section,” by Prof. A. H. Gibson and 


Mr. W. Cowen. “The Laws of Syphon Flow,” by 
Mr. P. Davies. Wednesday, January 25, 6.30 p.m.. 
Students’ Meeting. ‘‘ The ork of the Foundations o! 


Hampton Court Bridge,” by Mr. P. W. E. Holloway. 
Manchester and District Association: Wednesday, 
January 25, 6.45 p.m., 36, George-street, Manc hester. 
“The Construction of Sewers and Pumping Station in 
Chester,” by Mr. W. M. Ogden. 


SHEFFIELD METALLURGICAL ASSOCIATION. 
January 24, 7.30 p.m., 198, West-street, 
“‘ Symposiums on Hardness Testing Machines.” 


INsTITUTION oF MINING ENGINEERS.—Wednesday, 
January 25, 11 a.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. Annual General Meeting. Presi 
dential Address, by Mr.J. Brass. “ Trackless Mining,”’ 
by Mr. H. W. Smith and Mr. G. M. Gullick. 


INsTITUTION oF CHEMICAL ENGINEERS.—Wednesday , 
January 25, 5.30 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. ‘“ British Practice in Sewage 
Disposal,” by Mr. H. C. Whitehead and Mr. F. R. 
O’Shaughnessy. “* Sewage Treatment in America,” by 
Mr. L. R. Howson. ‘ German Practice in Sewage Dis- 
posal,” by Dr. Ing. K. Imhoff. 

Nortu-East Coast Instrrution or ENGINEERS AND 
SutpsvurLpErs.—Graduate Section: Wednesday, Janu- 
ary 25, 7.15 p.m., Bolbee Hall, Newcastle-on-Tyne. 


~Tuesday, 


Sheffield . 


‘ Foundry ge ” by Mr. L. H. W. Wright. Friday, 
January 27, 6 Mining Institute, Newcastle-on 
Tyne. ‘‘ Modern PShip- Repairing,” by Mr. J. Patton. 


INSTITUTION OF Locomotive ENnaingERs.—Thursday. 
January 26, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 5.W. 1. “The Possibilities of the Electric 
Furnace in the Foundry,” by Mr. B. R. Byrne. 


INSTITUTION OF StrucTURAL ENGrIneers.—Thursday, 
January 26, 6.30 p.m., 10, Upper Belgrave-street, 5.W.1 
“* Stone Decay,” by Mr. E. F. Power. 

Royat ArronavtTicat Socrery.—Thursday, Janu 
ary 26, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. “ Physiological Limitations of Flying,’ 
by Wing-Commander G. 8. Marshall. 


InstitvTe or Transport. Manchester, Liverpool and 
District Sections : Friday, January 27, 6.30 p.m., Midland 
Hotel, Manchester. “Cargo Appliances at Docks,” by 
Mr. H. A. Reed 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday. 
January 27, 7.15 p.m., Engineers’ Club, Manchester. 
‘“* Progress in Electrical Motor Development,” by Mr. 
D. B. Hoseason. 
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POWER AND MECHANICAL ENGINEERING EXHIBITION, NEW YORK. 


(For Description, see Page 70.) 
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Fies. 14 anp 15. Frux-Gas Sorusper; Messrs. Ritey Stoker CorPoRATIoN. 
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Fie. 16. Friextece-Suary Grinpine Set; 
Messrs. Cuas. L. Jarvis Company. 
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ENGINEERING TRAINING AND _ 
EDUCATION. Fie. 18. 


Lectures on Illumination.—A course of ten lectures on 
lumination has been arranged by the authorities of 
The Polytechnic, 307-311, Regent-street, London, W.1, | Morris, Mr. G. H. Wilson, Mr. J. F. Colquhoun, Mr.; at various centres in and around London. The fee 
with the co-operation of the National Illumination | A. B. Read, and Mr. D. R. Wilson. The lectures} for the course of ten lectures is one guinea, and for a 
Committee and the Illuminating Engineering Society. | cover a considerable field, dealing with such subjects | single lecture 5s. Students may be admitted at half- 
The lectures will be held at 6 p.m. on Wednesdays, | as radiation, electric lamps, gas lamps, illumination | fees, and firms taking not less than six tickets for the 
commencing on February 8. The lecturers comprise | measurements, public lighting, and lighting for decora- | use of their employees can also obtain them at half-fees. 
Mr ©. C, Paterson, Dr. J. W. T. Walsh, Mr. W. J.! tion. Six of the lectures will be held at The Poly-| Application for tickets should be made to the Director of 
Jones, Mr. F, C, Smith, Professor J. T. Macgregor-| technic, while the remaining four are to be delivered | Education, The Polytechnic, 309, Regent-street, W.1. 


Fies. 17 anp 18. Tapping Heap; Messrs. Cuas. L. Jarvis CoMPAaNny. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewnat similar titles. 











TerecraPHic ‘“‘ENGINEERING,’ LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NUMBER—TEMPLE BAR 3663 
(2 lines). 
SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies ........................ £218 6 
Thick paper copies........................ £3 3 0 
For all other places abroad :— 
Thin paper copies .............. £3 3 0 
Thick paper copies............. £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shililng per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney; 
N.S.W. T. Willmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia; 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM: Brussels: E. F. Satchell, 86, Rue du Tabellion. W. H. 
Smith and Son, 78, Rue Dumarché-aux-Herbes. 

CanapDA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 
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THE TRAINING OF THE ENGINEER 
FOR MANAGEMENT. 


In the exercise of his profession the engineer is 
no more free from disabilities than those engaged 
in other walks of life, whether they be the highest 
or the lowest. If he is in practice for himself he 
may be forgiven for, on occasion, complaining that 
work which should have come his way has gone 
elsewhere ; and that it is becoming more and more 
common for local authorities and private firms to 
act, through their officials, as their own consultants. 
If, on the other hand, he is one of those same 
officials he may frequently find the restrictions 
imposed upon him by the rules of the service 
irksome and may sometimes be led to express, 
more forcibly than politely, the opinion that he is 
prevented from rising to the position to which he 
considers his abilities should entitle him. The 
latter frame of mind, is, if we may judge from 
documents that have recently been issued, most 
prevalent among engineers holding Government 
appointments, some of whom feel that the hide- 
bound tradition of the Civil Service, in distin- 
guishing so sharply between administrative and 
technical duties, press hardly upon them. With 
this feeling we have every sympathy and we are 
glad to think that in the Post Office, at least, the 
regulations, which prevent an engineer rising to the 
highest position, for which his abilities render him 
fitted, will shortly be removed, and that it will no 
longer be impossible for him to exercise his talents 
as an administrator. Such freedom should be 
equally beneficial to the individual and to the 
organisation of which he forms part. It must, 
however, be pointed out that there are other sides 
to the picture. Not every engineer possesses a 
talent for administration. Not every engineer 





desires to be an administrator. In private con- 


cerns, at least, there is even now no bar to engineers 
rising to such positions if their bent is in that 
direction. 

Assuming, however, as is often the case that an 
engineer desires to take an active part in the manage- 
ment of the undertaking with which he is connected, 
how can he best qualify himself for his duties ? 
This not unimportant question was dealt with in a 
recent paper on “ Training the Engineer for Manage- 
ment,” which was read by Mr. E. T. Elbourne before 
the North-Western Branch of the Institution of 
Mechanical Engineers. Mr. Elbourne began his paper 
with the postulate that the best interests of the 
industry would be served by recruiting general 
managers from men with technological experience, 
instead of, as is now usual, appointing those with 
commercial knowledge only. He went on to point 





out that this would necessitate the engineer being 
trained for management, otherwise the steps that 
| are now being taken to improve the education of the 
non-technical man in administrative subjects may 


| place the former permanently in a secondary place 


and leave him worse off in that respect than he is 
already. In carrying out this training it, however, 
must be recognised that, both in technology and 
in administration, there are certain fundamental 
principles, a knowledge of which must form the 
basis of all future activities and that while the 
budding engineer, whatever he does in later life, 


9 | Should be trained in chemistry, physics, mechanics 


and mathematics, and so on, if he desires to 
rise to the top of the tree and become a general 
manager he must also make himself acquainted with 
law, organisation, leadership, statistics and finance. 
This is the more necessary in Mr. Elbourne’s opinion, 
because there is still too much lack of vision in the 
| board room, and, as technical efficiency has outrun 
| administrative efficiency, the engineer has often to 
teach his seniors in that place. Where attempts 
have been made to correct this by systems of 
| records, the results have not been conspicuously 
successful; because even purely financial records 
can only be adequately interpreted in industrial 
terms by the technical mind, and that mind is 
still more essential, if technical activities are to be 
translated into economic terms of material, time 
or money. Without this leavening, in fact, systems 
may be little better than the rule- of-thumb methods 
they have replaced and may cost a good deal more. 

Mr. Elbourne suggests that one way out of this 
difficulty is from the beginning to impress upon the 
young engineer the significance of the administrative 
routine of the works in which he is engaged, to per- 
suade him to think in an orderly way, and to submit 
himself to a course of instruction in the general 
theory of our commercial system, so that he may 
understand how industry functions. Next, he must 
study the administration of the industrial unit in 
terms of general principles, which apparently, means 
taking courses in such subjects as production, dis- 
tribution development, accounts and legal and 
secretarial work. Finally, there remains for his 
consideration the question of the State in relation 
to industry. After at least two years of industrial 
training on these lines he must next study the 
more advanced branches of the subjects mentioned 
and will then at least realise that management, if 
properly carried out, is not quite the easy task it 
appears. -* 

The view put forward by Mr. Elbourne will be 
listened to with attention, but we doubt if prepara- 
tion for higher management can successfully be 
carried on in advance on organised and universal 
lines. We would give more weight than Mr. Elbourne 
appears to do to his phrase, “‘ success in management 
is predominantly a question of personality.” Let us, 
for the sake of argument, sketch the career of a 
youth about to leave school and determined to 
become a general manager by way of engineering. 
Having studied Mr. Elbourne’s views, he decides to 
follow his advice. To begin with he devotes his 
time to a study of technological subjects, confining 
himself, if he is wise, to fundamental principles. 
On the strength of his success in these studies, he 
obtains a position in a works, and at once begins to 
concern himself, in addition to his ordinary duties, 
with administrative routine and to acquire industrial 
knowledge. He is thus, according to Mr. Elbourne, 








in the way of fitting himself for the highest posts in 
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the industrial hierarchy, but human stamina and 
human nature being what they are, he is more likely 
to receive an unpleasant letter from the management 
or succumb to mental and physical breakdown. 
We feel, in fact, that Mr. Elbourne expects too 
much, and that a good deal of what he expects 
is unnecessary. The very desirable end, which he 
would have our young man attain, can be reached by 
other easier ways. ; 

As we have frequently reiterated, a close study 
of fundamentals is essential for the embryo en- 
gineer, and, equally, too early specialisation is to 
be deplored. But, having completed his college 
course and entered works, he will in any event not 
only have to specialise, but will have brought 
forcibly to his attention the “ money content ” of 
what he is doing. No action on his part is neces- 
sary to ensure that if his bent is towards adminis- 
tration the ““ money content ”’ of his job will excite 
his interest and attention, and that he will gradually, 
even unconsciously, begin to pick up information 
on those subjects, which Mr. Elbourne has laid down 
for his study, to the exclusion no doubt of more 
technical matters. He may even be sufficiently 
stimulated by what he learns to request to be 
transferred to the selling side, where he will not only 
increase his commercial knowledge, but will find 
ways in which his technical experience can be use- 
fully applied. His course for the general manager- 
ship is now set, though he may suffer storms and even 
wreckage on the way, but he will have retained his 
health and the regard of his fellows. More, he will 
be no less qualified for the position, when he attains 
it, than if he had suffered the intensive cultural 
treatment to which Mr. Elbourne would subject 
him. The general manager of an engineering works 
does not require to be able to perform for himself all 
the various shop operations. The very title of his 
appointment implies that. Indeed, in a sense, the 
less he concerns himself with these matters the 
better both for himself and his undertaking. His 
duties are to direct, to control and to plan, to act 
as an ambassador for his firm in the outside world, 
in fact to be a general manager, not a super-foreman 
or super-accountant. For this, it is true, he will 
require knowledge, but it is not knowledge which 
can be acquired during a course of business training 
any more than during a course of engineering train- 
ing. The knowledge is knowledge of men rather 
than things, knowledge that can only be acquired by 
intercourse with other men, from life, and not from 
books. 


AERONAUTICS. 


Tae last report* of the Aeronautical Research 
Committee suggests that the petrol engine has 
about reached the limit of possible improvement. 
In special trials, an output of more than 1 h.p. 
has been obtained per |b. of engine weight, and 
it is anticipated that, ere long, reliable engines will 
be available, the weight of which will not exceed 
1} lb. per brake horse-power developed in long 
continuous runs. These remarkable figures have 
been reached without any dangerous reduction of 
the factor of safety. Indeed, the report states 
that the interval between overhauls is now limited, 
mainly by deposits of sludge and carbon and by 
the gumming-up of the piston rings. A special 
panel, has, therefore, been appointed to try what 
improvement may be possible in the lubricating 
oils now used. There are, it appears, still occasional 
troubles from the torsional vibration of crankshafts, 
but breakages are rare. The fuel consumption in 
service conditions is, however, unsatisfactory. 
Ordinary aero-engines consume their own weight 
of fuel in four hours, whilst the Schneider Cup 
engine succeeded in doing this in two hours. 

It has not, so far, proved possible to get as good 
results with multi-cylinder engines as have been 
recorded with single-cylinder engines in benc 
tests ; the difference is said to be about 15 per cent. 
Nevertheless, on a 100-hour run the Jupiter VIII 
engine developed 396 brake horse-power at 2,000 | 
r.p.m., with a consumption per brake horse-power- 
hour of 0-482 Ib. of the standard aviation fuel. 
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On stripping the engine after the test, it was found 
in satisfactory condition in spite of the weak mixture 
used, though there were indications that the 
exhaust valves were beginning to lose their seating. 

The high fuel rate of the multi-cylinder engine is 
attributed to the practical impossibility of ensuring 
that each cylinder receives the same mixture from 
the carburettor. The result is that the cylinders do 
not all do an equal ambunt of work. This not only 
increases the consumption, but is responsible for a 
considerable amount of engine vibration. The 
question of abolishing the carburettor and injecting 
the fuel into each cylinder independently is being 
considered. In actual flight, the consumption is 
always higher than in bench tests. This is due 
to the fact that the pilot has to make his adjust- 
ments by hand. In one trial, in which no special 
precautions were taken, the fuel consumption of 
machines flying in the same squadron differed by 
40 per cent. This difficulty would disappear, 


automatically. We note that 
machine with a ceiling of 50,000 ft. is proposed. 
The engine will need to be heavily supercharged. 

There is, it appears, some disposition to return 
to water or steam-cooled engines owing to the high 
drag experienced with air-cooled engines. Even 
when fitted with the Townend ring, the drag is 
said to be 15 per cent. more than with a water- 
cooled engine, and in some cases the fitting of the 
ring has led to hotter engines. It is hoped, however, 
to reduce the above figure. Some experiments have 
also been made in which the cooling medium is a 
liquid of higher boiling point than water. With a 
jacket outlet temperature of 150 deg. C., the size of 
the radiator may, in fact, be halved. An interesting 
study by Dr. A. A. Griffiths, indicates that with 
aircraft flying at 350 m.p.h., the efficiency of the 
cooling surfaces would be greatly reduced, owing 
to the heating consequent on the adiabatic com- 
pression of the air against these surfaces. His 
estimate is, that, in the conditions stated, the loss 
of cooling power diminishes the speed, otherwise 
obtainable, by 50 m.p.h. This conclusion is to be 
tested by measuring the surface temperature of 
the blades of air screws. 

In this connection we may recall the 30-year old 
experiment by Sir Charles Parsons and Dr. Stoney, 
who found that when hot and highly-compressed 
products of combustion were expanded through a 
nozzle, and the jet directed on to a platinum wire, 
the temperature of the latter appeared to be sensibly 
that of the combustion chamber. 
gases were necessarily cooled by their expansion, 
there was a recompression when they struck the 
wire, and it was this that was responsible for the 
high temperature attained by the latter. 

It is considered unlikely that, in practice, the 
consumption of petrol will ever be much less 
than 0-5 lb. per brake horse-power-hour, so that in 
long flights the weight of the fuel much exceeds 
the weight of the engine. It is accordingly intended 
to experiment further with compression-ignition 
engines. It is believed that there is no insur- 
mountable obstacle to getting the weight down 
to a reasonable figure. It has, therefore, been 
decided to construct a two-stroke engine which, 
for purposes of test and study, will be installed at 
the works of Messrs. Ricardo and Company. The 
earlier attempts at supercharging such engines 
proved unsatisfactory, apparently owing to a 
difficulty in securing rapid combustion. Better 
results have now been obtained, a 50 per cent. 
increase in the induction pressure giving a 49 per cent 
increase in the output. It has been found, however, 
that at all compression ratios a rise in the induction 
| pressure narrowed the range within which satis- 
| factory running was possible. Of the dopes tried in 
| these heavy-oil engines ethyl nitrate has given good 
| results, but the gain is not marked in engines in which 
| fuel distribution is promoted by air movement. 
| In further work on detonation, it has been found 
| that a higher useful compression ratio was possible 
| whe n the flame travelled towards the inlet valve 
| than when it travelled towards the exhaust valve. 
| Questions of safety have received special atten- 
Spin has been 
| studied both in the laboratory end i in the air, where 
| Flight-Lieut. C. S. Maitland made a number of 








should it prove possible to control the fuel supply | 
an experimental | 


'seaplane “ Kent ” 


hazardous trips. In one of these, the spin could 
not be got under control until 34 turns had been 
made, and 40 turns were required on another 
occasion. During these dangerous tests, instru- 
mental records were obtained which confirmed 
the view that the behaviour of full-scale machines 
was in good agreement with that of their models. 
This is fortunate, since it appears that quite small 
changes in the design of an otherwise safe aeroplane 
may make it unreliable and difficult of recovery 
when spinning. At the Royal Aircraft Establish- 
ment, models of Balsa wood have been adopted, 
and are tested in the 12-ft. vertical wind tunnel, 
the behaviour of the model being recorded by kine- 
matography. It has been found possible to adjust 
the controls of these models whilst spinning. At the 


| National Physical Laboratory, the forces acting on 


a spinning model are being investigated in one of the 
7-ft. wind tunnels. As a result of the investigations 
made so far, it has proved possible to cure the 
marked spinning propensities of a single-seater 
fighter without affecting its other good qualities, 
whether in aerobatics orin normal flight. The report 


indicates that the spin problem is at least on the 


verge of solution, whilst that of stability and control 
at stall, has been completely solved by the provi- 
sion of slots or interceptors at the wing tips. 
There are, however, some problems still outstanding, 
since some machines not equipped with the devices 
above mentioned behave much better than would 
have been anticipated from the model tests. It 
is thought, therefore, that further study may make 
it possible to secure sufficient control without the 
use of slots. The report suggests that the shape 
of the wing tips and arrangement of the tail plane 
may be important. Weights tend to rise. The 
has a loaded weight of 15 tons, 
and double this figure has been reached in a military 
flying boat which is now on trial. 

The problem of reducing drag is still being studied, 


|and it is believed that there is a greater probability 


of reducing drag by 20 per cent. than of reducing the 
fuel consumption of the aero-engine by a similar 
amount. Special attention is being devoted to 
eliminating interference between the components 
which make up the complete aeroplane, and it is 
now possible to combine bodies, wings and engine 
nacelle without large interference losses. It appears 
that divergent regions in which the air must expand, 
if it is not to break away from the surface, are 


| particularly bad, especially when one of the surfaces 


Though the | 


is the upper face of a wing. 

The report states that several cases of machines 
being struck by lightning when in flight are on 
record, but save to the wireless equipment, the 
damage done has not been serious. 

Further progress has been made in the elimination 
of noise. In some machines constructed last year 
by Messrs. Short Brothers and Messrs. Handley- 
Page and Company, conversation can be carried 
on in the cabin with no more difficulty than in 
the compartment of an express train. Part of the 
improvement is due to the use of slower running 
gear-driven screws. The cabin walls are of solid 
construction and lined with kapok. Experiments at 
the Royal Aircraft Establishment have, moreover. 
proved that the engine exhaust can be effectively 
silenced, but to be effective the silencer must be heavy. 

The high-pressure wind tunnel was brought 
into working order during the year. Steps are being 
taken to utilise the air discharged when the tunnel 
has to be opened up for supplying the air to a small 
high-velocity wind tunnel. So far it has been 
found possible to obtain in this way a steady velocity 
of 900 ft. per second in a 20-in. diameter tunnel. 

Some discrepancy has been found between 
the wind pressures observed on the roofs of actual 
sheds and the records obtained in model experi- 
ments. It is suggested that the anomaly is to be 
attributed to some unavoidable uncertainty in the 
direction of the wind to which the sheds were 
exposed. Further researches on wind structure 
indicate the existence of two types of eddies; the 
dimensions of the smaller are of the order of 50 ft.. 
and of the larger, of 1,500 ft. This latter type is 
attributed to the instability of layers of fluid heated 
from the bottom, a phenomenon discovered experi- 
mentally by Bénard, and explained by the late 
Lord Ray leigh. It beautifully shown when 
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a thin shine of some of the common bronze paints 
is allowed to evaporate. The whole surface is then 
seen to be divided up into a series of regular hexagons, 
which are the cross-sections of corresponding cells. 
The up and down flows occur along the boundaries 
of these cells. It is a similar cellular constitution 
with which the large eddies above-mentioned are 
associated. The first suggestion that such a struc- 
ture might be found in the atmosphere was made 
we believe, by Messrs. Brunt and Low, of the Air 
Ministry, who have discussed the problem in various 


papers. 


THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 52.) 


In our account of last year’s exhibition we 
illustrated and described a fault recorder shown 











will move from zero to its maximum reading in 
less than +'5-second. 

The frequency meters shown by the firm were of 
two forms, one a precision indicating instrument 
and the other for determining the mean frequency. 
The latter is used in power stations for controlling 
the frequency of the system against time. The 
precision master clock which forms part of this 
instrument is regulated by a substantially free 
seconds pendulum electrically maintained, and a 
recently patented improvement enables the master 
pendulum to be separated from the indicating 
dials so that the latter may be fixed in the control 
room in any convenient position while the pendulum 
is located in some position free from vibration and 
extreme temperature variations. The indicating 
instrument is shown, with the cover removed to 
enable the internal arrangements to be seen, in 
Fig. 10, annexed, and the principle upon which 
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{ 


i 
il 































Fie. 10. 


Fies. 10 anv II. 


PrecIsion Frequency INDICATOR: 
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HARMONIC VOLTMETER ; 


by Messrs. Everett, Edgcumbe and Company, 
Limited, Colindale Works, Hendon, London, N.W.9, 
in which, while the chart normally ran at a speed 
of 1 in. per hour, the occurrence of a fault on the 
system automatically increased the speed to } in 
per second during the period of the fault. To 
obtain a true record of the extremely rapid changes 
in voltage or current which occur during the progress 
of the fault, it was necessary also to modify the 
recording element itself, particularly in the direction 
of reducing its free periodic time. With this object 
in view, the firm has produced what are known as 
Super-Responsive Graphers, which were shown at 
this year’s exhibition and can be applied in many 
ways with or without the automatic change in chart 
speed ; they can be used, for instance, for recording 
the modulating current in wireless transmitters. 
As compared with the normal form of recording 
instrument, the torque has been increased about 
four times and the moment of inertia of the moving 


parts has been halved, with the result that the pen | 
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it operates is illustrated by the diagram, Fig. 11. 
Two circuits tuned by means of a condenser 
and an inductor in series, are employed, the fre- 
quency of one circuit being slightly above the 
normal frequency of the system and that of the 
other circuit slightly below it. At the normal 
frequency, the currents in both circuits are arranged 
to be equal, so that the pointer, which is acted upon 
differentially by the two coils, occupies a central 
position. Any increase in frequency greatly increases 
the current in one coil and decreases it in the other, 
and one of the iron discs which form the differential 
moving-iron system is drawn into the former. 
Means are provided to move the pointer to the lower 
end of the scale when the current is cut off ; other- 
wise, since there is no control on the instrument, 
the pointer would give an indication on open circuit. 

To enable both suppliers and consumers of 
electrical energy to keep a check on the wave 
form, Messrs. Everett, Edgcumbe and Company 
have recently introduced a harmonic voltmeter 


which formed part of their exhibit. The diagram 
reproduced in Fig. 12, annexed, illustrates the 
principle of the instrument, which consists of a 
precision moving-iron voltmeter tuned to the 
frequency of the particular harmonic it is desired to 
measure ; for instance, to measure the fifth har- 
monic on a 50-cycle system it would be tuned to 
250 cycles per second. The voltmeter is normally 
provided with a number of circuits tuned to various 
harmonics and brought into use by means of a 
multi-way switch. The instrument thus reads 
the r.m.s. value of any component of the original 
wave and the scale may be graduated either in 
volts or as a percentage of the r.m.s. value of the 
whole wave. An additional stop is provided on the 
switch by means of which a non-inductive resistance 
is connected in series with the instrument coil, 
and when this is in use the instrument indicates 
the r.m.s. value of the whole wave. For locating 
the cause of the bad wave form, with a view to its 
elimination, a recording harmonic voltmeter has 
proved extremely valuable. This instrument gives 
a continuous record of any desired harmonic to 
the wave so that the exact time at which distortion 
occurs is known and an investigation into the 
conditions obtaining at that time will usually deter- 
mine the cause of the trouble. Although only two 
harmonics are shown in the diagram, these instru- 
ments have been supplied for measuring five 
harmonics or more. 

Of the other exhibits of the firm, we may mention 
numerous applications of the “‘ Synclo¢k ” (Warren) 
self-starting synchronous motor, including chart 
drives for recording instruments, time recorders, 
time stamps, time-interval meters, time switches, 
&e., as well, of course, as for ordinary time pieces 
including chiming and striking models. Electrical 
speed indicators, including two new patterns for 
use on railway and road vehicles, respectively, were 
also shown. 

Messrs. Evershed and Vignoles, Limited, Acton- 
lane Works, Chiswick, London, W.4, showed a 
comprehensive range of Megger insulation testing 
sets, including the recent addition known as the 
Wee Megger tester, which was illustrated and 
described in our issue of November 4 last on page 
552. Another recent addition shown was a Meg 
combined insulation and continuity tester having 
two scales, one for continuity tests, graduated from 
zero to 100 ohms, and the other for insulation tests, 
graduated from zero to infinity. In the same cate- 
gory may be included a very low range Megger 
earth tester used for geophysical surveying by the 
earth-resistivity method, and illustrated in Fig. 13, 
on page 78. With this instrument, investigations 
of the underlying strata can be made to a depth of 
the order of 1,500 ft., and the readings obtained are 
quite unaffected by the resistance of any of the 
electrodes used. 

The well-known Evershed-Midworth distant 
repeater was shown in operation. This apparatus 
may be used to repeat at a distance the angular 
movement of electrical and other instruments, to 
show the movement of any mechanism, to select 
from any one of several distant indications, or 
actually to control distant operations. Any number 
of receivers, both indicating and recording, can be 
used from one transmitter, and the number may be 
varied as desired without affecting the indications. 
With the exception of the transmitter no special 
apparatus is required, the receivers being ordinary 
moving-coil indicators or recorders. 

The C. and §. system of distant indication, which 
is illustrated in Figs. 14 and 15, was, however, 
shown for the first time. It is used for showing at 
a distance variations in water level, or any mecha- 
nical motion such as the position of gas holders, 
valves, dampers, &c. The system comprises a 
transmitter, shown in Fig. 14, of extremely simple 
construction and having no electrical contacts, 
which is fixed at the point from which the movement 
is to be transmitted, and an indicator, one form of 
which is illustrated in Fig. 15. The only moving 
part of the transmitter is a copper sleeve which 
slides freely over a coil so that the float or other 
device originating the movement is subjected to a 
minimum load. Alternating current from the 
mains, or from a small converter, is supplied to the 





coil, and the movement of the copper sleeve, by 
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varying the impedance of the coil, also varies the 
current in the indicator. For water-level indication, 
the copper sleeve and the float may be made in one 
unit and the coil, enclosed and sealed in a stainless- 
steel tube, immersed in the water. Alternatively, 
the transmitter may be operated from a float or 
other moving body by means of a chain and pulley, 
this arrangement being illustrated in Fig. 14. 
Applications of the system include the indication of 
boiler water levels, water levels in tanks and reser- 
voirs, the opening of valves, sluice gates, &c., as 
well as the distant indication of pressure, vacuum, 
draught, &c. 

Messrs. Evershed and Vignoles’ exhibit also 
included Dionic water testers, salinometers, speed 
indicators, and a selection of indicating and recording 
instruments. 

Leaving, for the moment, the electrical exhibits 
we may mention the display of chemical balances 
made by Messrs. L. Oertling, Limited, 65, Holborn- 
viaduct, London, E.C.1. These included a balance 
for weighing electric-lamp filaments, with a capacity 
of 1 gm. and a sensitivity of 0-005 mg., a special 
balance for the calibration of weights from 100 gm. 
to 1 mg., and a balance constructed by the firm 
for the London Exhibition of 1862, capable of 
carrying 50 gm., and sensitive to 0-1 mg. The 
interesting feature of the last-mentioned balance 
is that it has been in use in the laboratory of a 
London firm for 70 years, and, apparently, is still 
in a serviceable condition. A particularly interest- 
ing balance "shown was one provided with air 
damping to render its movement aperiodic and also 
with an optical system by which a magnified image 
of the scale is seen at the level of the user’s eyes. 
The air-damping cylinders are located beneath the 
scale pans, and the optical system includes a 
12-volt electric lamp located at the back of the 
balance and arranged so that it projects a beam of 
light through a hole in the pillar on to a translucent 
scale over which the pointer moves. In front of the 
scale is a small totally-reflecting prism and a lens, 
and at the top of the balance is another, but larger, 
totally-reflecting prism in which the user sees a 
magnified image of the scale and pointer. The 
movement of the beam is practically dead beat, 
owing to the air damping, and when the pointer has 
come to rest, milligrams and tenths of milligrams 
can be read directly from the position of the pointer 
on the scale. A long series of weighings can thus 
be made rapidly and with the minimum of eye 
strain. The beam is of gunmetal, 6 in. in length, 
and is divided into 100 parts, a single rider slide 
traversing the entire length of the beam. The 
pans are of aluminium, of circular concave form, 
3} in. in diameter, and a weight of 100 gm. can be 
carried in each. 

The exhibit of Messrs. W. Ottway and Company, 
Limited, Orion Works, Ealing, London, W.5, 
consisted mainly of theodolites, levels, telescopes, 
and stainless-steel mirrors, but we noticed, in 
addition, a useful little instrument known as the 
Scaleometer- micrometer. It consists of a low- 
power microscope mounted on a tripod and provided 
with an electric illuminating attachment for 
viewing dark objects. The eyepiece is fitted with | 
one of a series of interchangeable graticules, and | 
the instrument can thus Le used for fine measure- 
ments or for checking the angles of screw threads, 
&c. A more elaborate instrument shown is known 
as the tool-room microscope, and is designed to 
cover all the requirements of tool-room and other | 
mechanical inspection. It consists of a microscope 
giving a magnification of 25 diameters, provided 
with a mechanical stage having longitudinal and 
transverse movements of 1 in. each, controlled 
by a micrometer head reading to 0-001 in. The 
longitudinal edges of the stage are dovetailed to 
accommodate a base on which a pair of centres 
are fitted, and also a base provided with a pair of 
Vee-blocks. In the base of the stage is a ground-glass 
screen with a mirror and electric lamp for illumina- 
tion, and an illuminator is also fitted on the micro- 
scope tube for the vertical illumination of opaque 
objects. Gratioules are provided for metric and 
English measurements and for B.A. and Whitworth 
thread angles. The microscope is designed to 
give ample working distance for the accommodation 
of large objects, and is clamped on to a vertical 








pillar so that it can be adjusted to the most con- 
venient height. Rack focussing is provided. 

A range of microscopes and accessories was 
shown by Messrs. R. & J. Beck, Limited, 69, 
Mortimer-street, London, W.1, including an instru- 
ment for the examination of opaque minerals by 
polarised light. It appears that if polarised light 
is directed on to a polished opaque mineral it 
enters the substance for a short distance and is 
reflected back, the reflected light giving similar 
results to those obtained with transparent crystals 
viewed by transmitted polarised light. A vertical 
prism illuminator with a rotating polarising prism 
is therefore, fitted above the objective so that 
a beam of polarised light is directed vertically 


downwards on to the object, and an analysing prism | 
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An extensive range of optical instruments was 
shown by Messrs. Carl Zeiss (London), Limited, 
Mortimer House, 37-41, Mortimer-street, London, 
W.1. These included microscopes, Pulfrich photo- 
meters, polarimeters, a deflection reading telescope, 
tacheometers, levels and other surveying instru- 
ments, photographic and other lenses, ophthalmic 
instruments, &c. The new Zeiss Belsazar writing 
projection ‘apparatus, shown by the firm for the 
first time, should be of particular interest to lec- 
turers, since it enables writing of the normal size and 
character done on a horizontal surface to be simul- 
taneously projected on to the wall or a vertical screen, 
which thus takes the place of a blackboard. Sketches 
and formule can, of course, be projected in the 
same way, as well as lantern slides, the projection 
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is fitted either into the nosepiece end of the body 
of the microscope or as a cap analyser over the 
eyepiece. The illuminating beam should be fixed, 
as in a metallurgical microscope, so that the focus- 
sing must be done by moving the stage, and a 
circular rotating stage which can be racked up and 
down for this purpose is therefore fitted. The 
microscope can also be provided with complete 
sub-stage apparatus for petrological work with 
transmitted light, thus making it a universal 
instrument for petrological and mineralogical 
work. A new large model petrological microscope 
was also shown, in which the Nicol prisms are 
rotated together by means of gearing giving 
complete rotation. This instrument is equally 
suitable for bacteriological and other work with 
dark-ground illumination or transmitted light. 
The firm’s Luminex magnifiers, referred to on 
page 766, of our last volume, were also exhibited. 





of the latter in this way having the advantage that 
the lecturer needs no assistant. The apparatus 
comprises a lamp housing containing a 500-watt 
lamp and a concave mirror. The light is concen- 
trated by a system of condensing lenses and a plane 
mirror on to a glass table 8 in. square, which forms 
the writing surface. One of the condensing lenses, 
it should be mentioned, takes the form of a water 
chamber to prevent the transmission of heat. Above 
the writing surface is the projecting lens and 
another plane mirror, the latter reflecting the light 
on to the wall or screen on which an enlarged 
image of a lantern slide placed on the table is 
formed. Attached to the table on opposite sides 
are two spools on which a band of Cellophane 
is rolled, and on this band, which passes over the 
glass table from one spool to the other, the lecturer 
writes, continuously if necessary, moving the Cello- 
phane band on as he does so. As he writes, the 
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characters appear on the screen and can be easily 
read or copied down by the audience. Complicated 
diagrams or sketches can, of course, be drawn on 
the Cellophane band prior to the lecture and pro- 
jected when required, and such diagrams, as well 
as the written matter, can be preserved and used as 
frequently as desired. A rather simpler form of the 
apparatus is supplied without the spools, the 
writing then being done on sheets of Cellophane or 
ground glass laid on the table. For writing on 
Cellophane, Giinther Wagner’s “ Scribtol ” is used, 
but oil-colour pencils are also suitable, while for 
writing on ground glass, glycerin with the addition 
of about one-third of its volume of alcohol and a 
suitable dye for colouring, is the most satisfactory 
medium. 

We may also mention a new electric sodium- 
vapour lamp which formed part of Messrs. Zeiss’s 
exhibit. This lamp is claimed to be an ideal light 
source for all optical measurements requiring mono- 
chromatic light, its intrinsic brilliancy being 50 to 
100 times that of a Bunsen burner fed with rock 
salt. The dimensions of the light source are 10 mm. 
by 15 mm. and the light, it is stated, is highly 
monochromatic, the two lines emitted in the red 
and green, respectively, having an intensity only 
1 per cent. of that of the D lines; two other lines 
of shorter wave-length which also appear are of 
still lower intensity. If, however, light of the 
highest purity is required, a bichromate filter or 
monochromator can be used. The lamp is operated 
from the mains with a suitable resistance. 

Messrs. E. Leitz (London), 20, Mortimer-street, 
W.1, also showed a range of microscopes, including 
a new comparison microscope for criminological 
investigations, which enables parts of two objects 
to be seen side by side in the same field of view, 
so that bullets, cartridges, finger prints, hairs, &c., 
can be compared and also photographed. A simpli- 
fied form of the well-known Leitz metallographic 
microscope was also shown. It embodies all the 
main features of the latter and the central micro- 
scope stand is identical, but is mounted on a heavy 
cast-iron base which also carries a bracket on which 
the camera is mounted, the lamp housing being 
fitted on the opposite end. An inverted microscope 
for bacteriological work, also shown, has the objec- 
tive below the stage and the illuminant above it, 
which enables the user to examine bacteria in a 
lying drop of fluid, as compared with a hanging 
drop in which the object may be difficult to focus. 
Among several other interesting optical instruments 
shown we may mention the firm’s colorimeters, a 
recent improvement to which makes use of a true 
neutral grey solution and monochromatic light. 
The coefficient of extinction is measured, and from 
this the concentration is calculated. The new grey 
filter solution is made up of two stock solutions, 
and keeps for a considerable time if not exposed to 
strong daylight. This method of colorimetry has 
the obvious advantage of eliminating the necessity 
for making up colour standards, which in many cases 
are costly and invariably occupy considerable time. 


(To be continued.) 








Parrerine Inquiry For MINING MACHINERY AND 
Suppities.—The Department of Overseas Trade has 
been approached by a firm in the Philippine Islands 
who desire to be placed in touch with United Kingdom 
firms dealing in, or manufacturing, mining cars, galvanised 
flat and corrugated sheets, drill steel, reinforcing steel 
and iron, galvanised and black iron tubes and fittings, 
rails and hplates, bolts and spikes, nails and bolts, 
calcium carbide, nitric acid (chemically pure), borax, 
litharge, and chemicals employed in treating gold and 
silver ores. Further details regarding the inquiry may 
be obtained from the Department, 35, Old Queen-street, 
London, 8.W.1, quoting reference No. G.X. 12,207. 





LectuREs ON WELDING aT Braprorp.—A series of 
three lectures on welding has been arranged in connection 
with the course in welding engineering at the Technical 
College, Bradford. The first lecture will be held on 
Monday, January 23, at 7.30 p.m. It is entitled, “‘ The 
Metallurgical Aspects of Electric Welding,” and will be 
delivered by Dr. J. H. Paterson. The second lecture, by 
Mr. C. Helsby, is entitled, “The Design of Welded 
Structures,” and will be delivered on Tuesday, February 7, 
at 7.30 p.m. The third and last lecture, which deals 
with “ Lead Burning and Copper and Iron Welding for 
Plumbers and Heating Engineers,” and is by Mr. E. B. 
Partington, will be delivered on Monday, April 3, at 
7.30 p.m. Admission is free to all the lectures, and engi- 
neers and others interested in welding construction are 
invited to attend. 





NOTES. 
STANDARDISED NATURAL ASPHALTE. 


Tue Natural Asphalte Mine-Owners and Manu- 
facturers Council, whose headquarters are at 
Terminal House, London, 8.W.1., has been formed 
for the purpose of co-ordinating and standardising 
the manufacture and application of mastic asphalte 
for building construction, and has drawn up specifi- 
cations covering roofing, damp-course and basement 
work, and flooring. The reason for action on these 
particular lines, in an age when standardisation 
is common practice, is not uninteresting. Unlike 
most building materials, asphalte is both manu- 
factured and applied by the same concerns. It 
was clear, therefore, that a standard specification 
covering its constituents and manufacture would 
have to be supplemented by a code of executive 
practice. In addition, asphalte undergoes changes 
in use which make it difficult to lay down tests which 
shall ensure that a given material will perform the 
duties required of it, and this explains why the 
British Standards Institution does not appear 
in the matter. The Council, which is representative 
of the principal asphalte companies in the United 
Kingdom, has, however, succeeded in agreeing 
upon specifications and methods of application, 
and will, in the interests of the architect and the 
user, implement its findings by means of a warranty 
issued under seal. To secure the protection of this 
warranty, it will be necessary for specifications 
to state that all the asphalte used shall be manu- 
factured and applied in conformity with the regu- 
lations of the Council, and that all the asphalte 
blocks shall be branded with its trademark. The 
position will perhaps be clarified by stating that 
experience shows that only certain grades and 
blends of raw asphalte will give entirely satisfac- 
tory results. As, however, the resources available 
to the various companies have been limited to the 
particular centres of production to which they had 
access, the most valuable properties of each source 
could not be combined into a single product. This 
will be changed in future, since a variety of sources 
will now be available to all members of the Council, 
and manufacture will be carried out in accordance 
with the methods that experience has shown to 
be the most satisfactory. Moreover, the executive 
practice will be standardised, the results being 
embodied in a brochure which has now been pre- 
pared. The result, it is hoped, will be that users 
of mastic asphalte, when the Council’s materials are 
specified, may rest assured that the material will 
be of standard quality and that it will be applied in 
accordance with the best practice. 


Tue WorRLp’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register for 
the quarter ending December 31, 1932, which have 
recently been published, show that the tonnage of 
the merchant shipping under construction in Great 
Britain and Ireland, namely 225,497, is not only 
less by 12,936 tons than the already very low total 
recorded at the end of the previous quarter, but 
is 175,008 tons below the tonnage under construc- 
tion on December 31, 1931. Furthermore, the 
total of 225,497 tons includes about 142,000 tons of 
shipping on which work has been suspended, and 
another gloomy feature is that only 7,410 tons of 
shipping were commenced in this country during 
the past three months, constituting, it need scarcely 
be pointed out, the lowest figure on record. The 
vessels under construction in British shipyards at 
the close of the December quarter numbered 50, 
of which 40 were steamships, 7 were motorships, 
and 3 were sailing ships and barges. The aggregate 
tonnage of the shipping under construction in foreign 
shipyards on December 31 last was 540,223, i.e., 
about 122,000 less than that in hand on September 
30, 1932, and the lowest total recorded since Septem- 
ber 30, 1910. The tonnage included in the total upon 
which work has been suspended, however, amounts 
to only 24,723. All the principal foreign shipbuilding 
countries, with the exception of Japan, have reduced 
totals. France has the greatest tonnage in hand, 
viz., 101,675. Germany is second with 80,310 tons, 
Japan third with 63,345 tons, the United States 
fourth with 59,628 tons, and Italy fifth with 59,113, 
tons. The vessels under construction in the ship- 





yards of the world on December 31 included 8 motor- 
ships, each of between 8,000 and 10,000 tons; 
2 steamers and 10 motorships of between 10,000 
tons and 20,000 tons each, and 4 steamers each of 
20,000 tons and upwards. The total horse-power of 
marine engines, either under construction or being 
installed on board vessels at the end of December, 
1932, was 924,847. Of this total, 87,296 i.h.p. was 
accounted for by reciprocating steam engines, 
479,440 shaft horse-power by steam turbines, and 
358,111 i.b.p., by oil engines. Great Britain and 
Ireland occupied first place in marine-engine con- 
struction with 293,246 h.p. in hand, while France 
was second with 208,280 h.p., and the United States 
third with 73,306 h.p. Germany contributed 72,270 
h.p., and Holland 62,499 h.p. The totals of all the 
other countries were below 50,000 h.p. In conclusion, 
it should be pointed out that the tonnage figures 
quoted above are gross tons, and that no account 
has been taken in the returns of vessels of less than 
100 tons gross. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, January 
13, at Storey’s-gate, St. James’s Park, the chair, 
in the absence of the President, being taken by Mr. 
F. H. Livens, vice-president. There being no 
formal business to transact, the Chairman at once 
called upon Lieut.-Colonel L. F. R. Fell, O.B.E., 
to read a paper entitled “‘ The Compression-Ignition 
Engine and its Applicability to British Railway 
Traction.” An abstract of it is given on page 85 
of this issue. 

CompPREsSsION-I@NiTION Locomotives ON BRITISH 
RaILWways. 


The discussion was opened by Mr. O. Thornycroft, 
O.B.E., who observed that the author had drawn 
attention to a point not generally recognised, viz., 
the possibilities of the sleeve-valve engine. Low 
rate of wear in bearings was an essential feature, 
and the author had pointed out how they could be 
designed to ensure this, but there was still the 
question of liner wear which was a serious problem 
when using fairly high pressures. The sleeve- 
valve engine was notable in that there was a rela- 
tively low rate of wear in the sleeve, which occupied 
the place of the liner. In an engine running at 
750 r.p.m., and having a 7}-in. by 12-in. cylinder, 
which gave a piston speed of 1,500 ft. per minute, 
the wear was equivalent to 1-2 thousandths of an 
inch per 1,000 hours. This was considerably less 
than the 4 thousandths of a stationary-liner engine. 
A petrol engine which had done 1,100 hours running 
between three-quarters and full load, was referred 
to, this being equivalent to a road mileage of 40,000. 

In a single-cylinder sleeve-valve engine running 
at 1,300 r.p.m., and with a piston speed of 1,500 ft. 
per minute, the fuel consumption was as low as 
that of the six-cylinder Beardmore engine, the 
curves for which were given in the paper. Reverting 
to liner wear, Mr. Thornycroft said that there 
was much evidence to show that it was due, to some 
extent, to chemical effects, and was thus more 
dependent on the number of hours of running than 
on the number of combustion cycles. The author 
had drawn attention to the importance of first cost 
in the matter of the Diesel locomotive. If super- 
charging were adopted, there would be no difficulty 
in getting 25 per cent. more power out of a high- 
speed oil engine without increasing the cost more 
than by about 10 per cent., the addition being due 
to the mechanism for producing extra air pressure. 
There would be a small loss in fuel economy, but 
experiment showed that it was only about 3 per 
cent., taking into account the improved mechanical 
efficiency. If supercharging were used only for 
acceleration at starting, and perhaps in climbing 
banks, that 3 per cent. loss could be reduced. 

Wing-Commander T. R. Cave-Browne-Cave, 
C.B.E., said that the Beardmore evaporative cooling 
system advocated by the author was coming into 
general use for aircraft water-cooled engines, and 
was worth serious investigation. Referring to the 
diagram given in the paper, it was important to 
notice that much better results could be obtained 
by making the radiator circular and admitting 








80 





(JAN. 20, 1933. 











steam all round the periphery, flowing inwards 
to a fan in the centre, than by employing the flat 
radiator shown. The evaporative system had 
two advantages not referred to in the paper, viz., 
the waste jacket heat was taken off at a compara- 
tively high temperature by means of a light medium, 
and this heat could be carried to a considerable 
distance for use in various ways. In the engines 
of the airship R.101, this waste heat was taken 
to a distance of 150 ft. and employed for heating 
passenger accommodation, a fact of importance 
when weight had to be saved everywhere. A 
possible additional use of steam was that of driving 
turbo-blowers for supercharging by it. The water- 
circulating pump shown in the diagram was not a 
necessity in this system. In the airship engines 
referred to, experience showed that the natural 
circulation was so rapid that the pump could be 
dispensed with, thus simplifying the engines. 

Reference had been made in the paper to the 
necessity for careful straining of the fuel when 
using accessories with very fine holes. He, himself, 
had overcome choking risk by providing not only 
generous filter area, but, in addition, an extremely 
small filter near the atomiser outlet itself. Any 
minute particle of scale becoming detached from 
the fuel pipes was intercepted by this final filter. 
The author had stated that a rather high horse- 
power was necessary for main-line passenger service, 
but if his proposed installation took the form of an 
engine driving a dynamo which supplied current 
to a motor essentially the same as used on fully 
electrified lines, it would appear that when climbing 
banks or pulling out of terminal stations it would 
be possible for the locomotive to pick up the extra 
power needed from the usual third rail. Such an 
arrangement would necessitate only moderate 
power being provided for normal running. 

Mr. C. Corbridge, in commenting on the cost data 
included in the paper, said he was rather surprised 
at the figure of 2/. 10s. given as the cost per brake 
horse-power for the oil-engine unit of a locomotive. 
The figures provided by most of the first-class engine 
builders ran up to 41, 41. 10s., or even 5l., per 
brake horse-power. No doubt, in arriving at the 
figure of 2/. 10s., the author had in mind the stan- 
dardisation and mass production of a 500-h.p. 
unit running at 1,500 r.p.m. This speed seemed 
rather high for a locomotive, and he suggested 
1,000 r.p.m. would be more suitable for continuous 
service. The parts would be larger and more 
robust, whilst less expensive material and workman- 
ship would needed. He estimated that 4i. 
per brake horse-power would cover such a unit. 
The figure of 8l. for electrical equipment seemed 
reasonable, but it should be remembered that the 
cost was considerably greater for an oil-electric 
installation than for a straight electric one. The 
remaining item of 3/. included the framing, wheels, 
and brake gear. This might be examined from 
existing data on a weight basis. 

There were 1,000-h.p. locomotives in the United 
States, which weighed 120 tons. The Buenos Aires 
Great Southern Railway engine of 1,700 h.p. 
weighed 148 tons. For a locomotive of 1,000 h.p., 
as suggested by the author as suitable for British 
railways, the weight might be taken at 100 tons, 
of which the mechanical parts just referred to 
would weigh 45 tons or more. At 75. to 80l. per 
ton, a fair estimate for these parts would be 3,5001., 
which worked out to 3l. 10s. per brake horse-power 
for them alone. It would not be surprising if the 
cooling, exhaust system and carriage heating 
added 10s. per brake horse-power. He thought 
therefore 4/1. was a better figure for the “ installa- 
tion” than the author's 3l. Mr. Corbridge then 
exhibited some slides from which he challenged 
the author's diagram of speed-time characteristics, 
and by which he showed the smoothness of the 
operation of changing speed when electric trans- 
mission was used as opposed to the sudden 
changes resulting from mechanical gear-box trans- 
mission. 


Mr. R. W. Allen, C.B.E., said he would leave 
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detail alone and comment briefly on the general | 
question only. It would appear from the paper 
that first cost was considered to be the chief factor. 
He differed from that view. If the railway | 
companies decided that small Diesel engines! 


possessed sufficient advantages for, say, shunting 
purposes, they would have them, first cost not 
being the determining factor. Such engines would 
have to be absolutely reliable in service and, in view 
of the complicated mechanism employed, it did not 
seem likely that they could be depended upon to 
work as satisfactorily as the steam shunting engine 
did. It was hardly pertinent to quote aeroplane or 
omnibus practice. Such engines needed careful 
running and constant inspection by an experienced 
staff. If a proposal were to be successfully made 
to the railway companies, something simpler 
would have to be evolved. As to speed, he agreed 
with the last speaker that 1,500 r.p.m. was too 
high, but differed from him by suggesting a lower 
alternative, viz., 500 r.p.m. The railway companies 
were more likely to be attracted by a lower speed 
as giving a more robust engine. 

Mr. E. H. Croft said he disagreed with the 
suggestion that the steam locomotive had no 
competitor for main-line service. He considered 
the electric locomotive superior in every case. It 
would, for one thing, eliminate the dirt and smell of 
travelling by steam. Electric drives and trans- 
mission systems had, however, some distance to go 
before standardisation was achieved. He thought 
the design showing the engine mounted on a bogie 
was not good, but one likely to result in cracking 
and excessive wear at high speeds. It was not clear 
from the paper whether it was intended that the 
auxiliaries, such as the water pump, fan, &c., were 
to be driven from the main engine. Evaporative 
cooling offered great advantages in the way of coach- 
heating which was always a difficult and expensive 
matter from the electrical point of view. The design 
in the paper showing an engine connected to a 
coach with an articulated bogie between was not 
attractive. It was better to have the power unit 
entirely separate from the coaches. 

Professor G. V. Lomonossoff, after remarking 
that the conclusions reached by the author, 
especially in the first part of the paper, were in 
agreement with those of papers he, himself, had 
read in Moscow in 1920 and in Berlin in 1924, said 
that the general question had, since those dates, 
passed from guess-work and assumptions to fact and 
accurate figures. The first Russian Diesel locomotive 
of 1,200 h.p., had already covered 250,000 miles. 
Approximately 100 Diesel-electric locomotives were 
in operation in America, and Denmark and Siam had 
decided to build Diesel locomotives only in future. 
In Germany and Russia, Diesel locomotives with 
all four basic forms of transmission had undergone 
strictly scientific tests, and experience had shown 
that attempts to use wholly hydraulic or other 
fluid forms of transmission were not very promising. 
Hydraulic devices which were used for short periods 
only, however, deserved careful attention. With 
mechanical transmission no difficulties had been met 
with up to horse-powers of 500. The 1,100-h.p. 
Russian locomotive with gear transmission had, 
in spite of certain mistakes he had made in 
its design, been working for six years, and a 
passenger locomotive with the same form of 
transmission was now under construction in that 
country. Mechanical transmission had sometimes 
reached an efficiency of 96 per cent., and its cost 
was, on an average, 35 per cent. less than that of 
electric transmission. The cost of repairs of Diesel 
locomotives, under average conditions, was no greater 
than that of steam locomotives, and was consider- 
ably less when bad water only was obtainable for 
the latter. 

The quality of the water and the cost of fuel 
oil were important factors. Even if Diesel loco- 
motives cost five times as much as steam locomo- 
tives in districts having very poor water and cheap 
fuel oil, the former would still be profitable in use, 
even for main line working. Where fuel oil was 
very cheap it was clearly more economical to burn it 
in the cheaper steam locomotive. His investigations 
had shown that Diesel traction was most profitable 
in regions where the price of fuel oil was approxi- 
mately twice that of coal. In Great Britain, this 
ratio would be considerably higher, as the water 
was generally good, and he agreed with the author's 
view that, at the present time, there was not a large 
field for Diesel traction here. Conditions would, 
however, be altered when a heavy oil suitable 





for Diesel engines could be cheaply produced from 
coal. In other parts of the Empire, such as 
Africa and Australia, conditions were much more 
favourable for Diesel traction, and he foresaw, in 
the near future, that British engineers would be 
compelled to build railways overseas for which 
Diesel traction was the only solution. He agreed 
with the author that the matter of the Diesel 
locomotive was an urgent one. It could not 
follow the slow evolutionary lines of steam loco- 
motive development, but needed the concentration 
of the country’s engineering resources and thorough 
research. If the money already spent in competition 
and propaganda by the various Diesel-locomotive 
builders here had been devoted to research there 
would already have been a standard form of Diesel 
locomotive. In Germany, Italy, and Russia, 
national Diesel-locomotive experimental centres 
already existed and attempts had even been made 
to obtain international co-operation. 

Dealing with specific detail, Professor Lomonossoft 
challenged the author’s figures relative to steam 
locomotive costs. He thought this varied in 
different countries between 4/. and 8/. per horse- 
power. The high prices for shunting and branch- 
line locomotives quoted in the paper might, however, 
be explained by the fact that main-line locomotives, 
discarded as being of insufficient power, were often 
used for this work, though they were of higher power 
than was necessary for it. It was possible, for ex- 
ample, that the 85-ton, 4-4-0-type locomotive, which 
the author had rated at 500 h.p., could develop 
1,000 h.p. Again, in the analysis of costs for a 
Diesel-engine locomotive, the author’s figures showed 
that the electric transmission formed approximately 
60 per cent. of the total cost. In the German and 
Russian locomotives this figure was only 32 per 
cent., the actual figures per brake horse-power 
being: Diesel engine, 5/., electric transmission, 5l., 
running gear and cooling equipment, 41. 10s., inspec- 
tion and shipping, 1/., making a total of 15l. 10s. 
against the author’s 13/. 10s. He could not agree 
with, the author’s conclusion that railway conditions 
required a Diesel engine running at 1,500 r.p.m., 
and thought there was nothing to be gained by 
going above 600 r.p.m., or below 30 lb. per brake 
horse-power as regards weight. He dissented also 
from the view that with electric transmission three 
speeds were sufficient, but agreed with the author’s 
views as to the use of evaporative coolers. These 
were successful, though, unfortunately, they lost 
water, and were therefore unsuitable for waterless 
regions, where conditions for Diesel traction were 
especially favourable. 

Colonel A. E. Davidson, D.S.O., expressed surprise 
that so little had been said about mechanical trans- 
mission. The author had given 8/. per brake horse- 
power as the cost of electrical transmission, and it 
might be assumed that 61. of this was absorbed by 
the generator and the motor. For a mechanical 
transmission of approximately the horse-power 
quoted, a figure of 4/. 10s. per brake horse-power 
had recently been achieved. Possibly even this low 
cost could be improved by quantity production. 
Apart from lower first cost there were lower losses 
in mechanical transmission, the engine, for instance, 
would be direct-geared on top speed, and when the 
maximum torque was required, as at starting, the 
losses were very much less. The author might 
have mentioned the saving of weight in a geared 
locomotive as opposed to the direct steam drive. 
With any form of gear transmission or electric 
drive this saving of weight was in the proportion of 
3 to 4 compared with the steam locomotive. In 
connection with the evaporative-cooled engines, 
which were fast-running types, main bearing trou- 
bies were one of the greatest difficulties with very 
high-speed engines, and the designer would have 
to exercise great care in this direction. 

Mr. J. F. Alcock was also of opinion that mecha- 
nical transmission had been too summarily dis- 
missed. It would appear that, in the past, mecha- 
nical transmission had been considered in units 
that were too large. For a 500-h.p. locomotive it 
would appear that a 500-h.p. engine and a 500-h.p. 
gear-box was considered essential. The gear-box 
transmitting 150 h.p. had been successfully developed 
in motor-vehicle work, and if a 500-h.p. locomotive 
was required the desired end might be gained by 
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employing four 125-h.p. power units with gear- 
boxes of the same capacity, which would work 
perfectly well, and if the modern epicyclic type of 
box were used there was no difficulty in changing 
all four gears simultaneously. It would be easy to 
fit the four boxes to the one frame. Perhaps each 
could drive one axle. Units of this size were now 
made in large numbers and would be cheaper as 
time went on. He thought the transmission cost 
would be considerably less than 8/. per brake horse- 
power. Such engines were, moreover, designed to 
give a good torque over a pretty wide speed range. 
They could be easily maintained as all the working 
parts were small, and they could be readily removed 
as a whole for overhaul. The smaller engine would, 
no doubt, have a slightly higher fuel consumption 
than the larger one, but that would probably be 
balanced by higher transmission efficiency. As to 
evaporative cooling, there was plenty of good water 
available on British railways, so that it might be 
carried in sufficient quantity and allowed to boil 
away, and in this way the cost and bulk of radiators, 
&e., would be saved. 

Mr. A. Orton said that, looking at the economics 
side of the question, it was apparent that Diesel- 
electric traction had little chance for very close 
suburban work. The applications referred to in 
the paper as those having the greatest scope were 
suitable for development, but he was rather more 
optimistic than the author as regards main-line 
traffic. He believed his firm were directing atten- 
tion to the production of a Diesel engine for traction 
work and were attacking the problem with a 
comparatively slow-speed and relatively heavy 
engine of the stationary or marine type as a starting 
point, this being the type of engine which had 
proved most reliable. Reliability was imperative, 
lightness and cheapness being secondary points. 
The question of weight might be dealt with by 
considering a train or vehicle weighing 100 tons 
with a 500-h.p. power unit. At a weight of 66 Ib. 
per brake horse-power the engine would be about 
15 tons. If a weight of 33 lb. per brake horse-power 
were taken the engine would weigh 7} tons. This 
would leave 85 tons to pullin one case and 92-5 tons 
in the other. The fuel consumption for the same 
horse-power of engine might be taken as the same, 
but on the basis of weight pulled there would be a 
difference of 8 per cent. in fuel costs in favour of the 
lighter engine. As, however, the fuel cost was only 
about one-quarter of the total running costs, taking 
into account wages, maintenance and everything 
else that was irreducible, the net saving would only 
be 2 per cent. As this small percentage was all 
that was gained by a reduction of 50 per cent. in 
the weight of the locomotive, lightness in con- 
struction would seem hardly worth while. 

Mr. H. A. D. Acland, whilst strongly supporting 
the evaporative-cooling system, said he thought 
the use of the resultant steam to drive a super- 
charger would cause all its advantages to disappear. 
He was rather puzzled over the figures relative to 
steam locomotive costs given in the paper. Leaving 
out the two tank engines, the remaining five items 
ranged from 4l. 10s. to 12/. per brake horse-power. 
This seemed very wide. The branch passenger 
engine and the standard goods engine, both of 
500 brake horse-power and one weighing 85 tons 
and the other 75 tons, were much higher than all 
the others. He agreed with Professor Lomonossoff 
that the 44-0-type engine would developnearer 1,000 
brake horse-power than 500 brake horse-power, and 
suggested, in addition, that the same might apply 
to the 0-6-0-type engine. In this case the cost per 
brake horse-power would seem more reasonable. Mr. 
Acland then referred to the locomotive with a Still 
engine, the power of which had been ascertained 
by the London and North Eastern Railway by a 
dynamometer car. This raised the point of what 
the author meant exactly by his 500 brake horse- 
power. What was required by railway companies 
was draw-bar pull. If an engine of 500 h.p. was 
proposed delivering this power at its shaft, and 
this had to be multiplied first by the efficiency of 
the generator and then by that of the motor, the 
bald horse-power figure of the engine itself would 
hardly be a real criterion. 

Lieut.-Colonel Fell then briefly replied. The 
time remaining, he said, was too short for him to 





deal with all the points raised, so one or two only 
would be replied to. The figure of 2. 10s. per 
brake horse-power for the first cost of an oil-engine 
unit had been challenged. The price of an aero- 
plane engine to-day was under 3/. per brake horse- 
power, so he did not think his figure was too low, 
as the unit he had in mind did not require the 
special materials and extensive machining of an 
aeroplane engine. It would appear that many of 
the speakers considered that reliability was incom- 
patible with high speed. Again, taking aircraft 
practice, he would say that the most troublesome 
engine of this type he had come across was one run- 
ning at what was called a slowspeed. It had six to 
eight cylinders in line. He thought the views 
expressed regarding speed were somewhat reac- 
tionary. After all, George Stephenson himself had 
made a sudden jump from about 60 r.p.m. to the 
300 r.p.m. which the “ Rocket ” must have run at. 

Continuing, Colonel Fell said that recent ex- 
perience had shown him that the reliability of an 
engine was improved by an increase of speed. The 
resultant inertia forces balanced the gas pressures 
better. With regard to the cost of electrical trans- 
mission, the figure of 81. was the lowest he had 
obtained from any of the electrical constructors in 
this country; it included complete erection. The 
chief objection to mechanical transmission lay, he 
thought, in the difficulty of remote control. As to 
the prices for steam locomotives, these were the 
lowest contract prices for engines of that particular 
type and had been kindly supplied by one of the 
leading British railway companies. 








LETTERS TO THE EDITOR. 


THE CENTENARY OF SIR RICHARD 
TANGYE. 


To THE Eprrok oF ENGINEERING. 

Str,—In your last issue, reference was made to 
engineers of prominence who were born in 1833, and 
amongst them I particularly note the name of Sir 
Richard Tangye. 

Between 1889 and 1904 I was frequently in touch 
with Sir Richard. Amongst many other old Tangye 
employees there are doubtless some who might like to 
foregather to celebrate his memory and renew 
acquaintances. 

May I, through your columns, ask those who would 
be interested in such a reunion to write to me ? 

Yours truly, 
39, Victoria-street, W. A. 
Westminster, S.W.1. 
January 10, 1933. 


TOOKEY. 








THE ROAD TRAFFIC PROBLEM. 
To THE Eprror oF ENGINEERING. 

Srr,—It is with much concern that we have read 
your editorial on the “‘ Road Traffic Problem,” and we 
deplore the unpatriotic outlook which it denotes. 
Your support of additional taxation for heavy vehicles 
is a direct blow at the engineering trade, which is to-day 
suffering such severe depression. Your views are 
wholly faulty when you say that “all but the owners 
of such juggernauts will probably agree with this 
view. 

The views of trade and industry have been very 
fully, definitely and clearly expressed in the reports 
of the Federation of British Industries, Association of 
Chambers of Conimerce, Municipal Associations and 
Trade Associations innumerable, one and all of which 
have emphatically protested against the folly of the 
Salter Report. You make no reference to these, 
which would convey the impression that you hold a 
biased view, which is much to be regretted, more 
particularly at these times when clear thought is all 
the more necessary to rescue the country from its 
present deplorable position. 

Government interference in trade is a contributory 
cause, and not a small one, to the present depression. 
The destruction of one trade reacts on another, and 
certainly the engineering trade, to which you look for 
your existence, will suffer most severely from any 
restrictive legislation in this direction. 

Apart from the interests of the trade for which you 
claim to speak, the nation must suffer a setback from 
any attempt to hamper trade by striking at its choice 
of transport. There is no road traffic ‘“‘ problem” 
such as the heading of your article would suggest, 
except in the designing minds of rail interests. If 
such there be, then it is to make more and more use of 
our roads, and not less and less. What is so badly 
needed to-day is more activity. 
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At the time of the last Conservative Government, it 
was recognised that the heavy charges on industry 
were strangling trade and the Derating Act was passed 
as a measure of relief. This principle should be 
extended by relieving the monstrous charges on road 
transport of all classes. Transport costs are a very 
big factor in the high prices of British products, and they 
should certainly not be increased. Industry needs 
cheaper and more efficient transport. 

The attack on the roads is, however, a clever political 
move engineered by the railways and supported by 
others who are prepared to press sectional claims to 
the detriment of the country. If the roads are receiving 
public support to-day, it is because they are found 
more advantageous. 

The true solution is to relieve the railways of the 
mass of ridiculous legislation under which they labour. 
This legislation all has a political, as opposed to a 
national, purpose. Could there be a more fatuous 
example of how not to run a business than to have to 
submit the rates of pay of its employees to a tribunal ? 
If the railways give the public satisfactory service, 
they will receive public support; if not, then their 
purpose disappears. 

Numerous false premises and inaccuracies con- 
tained in the Salter Report have been exploded and it 
would seem from the further explanation given by the 
Committee, in an attempt to save its reputation, that 
unanimity was only obtained by a threat of some more 
severe blow being dealt to road transport. The 
colossal increases in taxation recommended on prac- 
tically all vehicles are not justified by any facts or 
figures. You do not state that the amount received 
from taxation of motor vehicles is more than equal to 
the cost of the roads. The payment of rates in addi- 
tion converts a portion of the motorist’s licence fees 
into a general tax, which is improper, as transport is 
not a fit subject for taxation. Your article is a very 
incomplete and one-sided reference to this vital 
question. 

I am requesting the Society of Motor Manufacturers 
and Traders to make an official reply to your article, 
and I hope you will decide to publish this, although 
from my conversation with leading members of our 
industry, I do not think that many will need education 
on the merits of this question. 

Yours faithfully, 
H. R. Hoop Barrs, 
Managing Director. 
G. ScaMMELL & NEPHEW, LIMITED. 
CARRIMORE SIX WHEELERS, LIMITED. 
MANN STEAM AND Motor Wacon Company, 
LIMITED. 
SteeEL BarrREL CoMPANY 
LIMITED. 
Fashion-street, 
Spitalfields, E.1. 
Janugry 16, 1933. 


(or UXBRIDGE), 


[We certainly agree with our correspondent when 
he says that our article was a very incomplete reference 
to this vital question. The whole subject has been 
dealt with many times in our columns in the past, 
and the article referred to was merely a note dealing 
with the recent reply made by the Salter Committee to 
criticisms of its Report. We do not feel that our 
general attitude has been in any way unfair to road 
transport, and we continually give space and attention 
to the description of road transport vehicles of all 
kinds from the lightest to the heaviest. It is possible 
that Mr. Hood Barrs rather objects to our use of the 
word ‘‘ juggernauts’’ and it may be admitted that 
the term is rather a strong one. We must point out, 
however, in the connection in which we used the 
word we were really quoting the speech made by the 
Dean of Westminster at the recent dinner of the 
Institution of Mechanical Engineers. We cannot deal 
with the complicated question of the relations between 
road and rail in a note to a letter, but in connection 
with the question of the taxation of the heavier vehicles, 
we must point out that proposals for the increase of 
that taxation were contained even in the Final Report 
of the Royal Commission on Transport which has 
not generally been considered unfair to road interests 
—Ep., E.] 








FEDERATION OF BritisH INDUSsTRIES.—At a recent 
meeting of the Grand Council of the Federation of 
British Industries, Lieut.-General Sir George Macdonogh, 
G.B.E., K.C.B., was nominated to succeed Sir George 
Beharrell as president of the Federation for the coming 
year. Subject to confirmation, Sir George will enter upon 
his new office some time in April. 





Proposep NATioNAL CERTIFICATE FOR STOKERS AND 
BoILERMEN.—At a meeting held recently in Manchester, 
the National Smoke Abatement Society decided to take 
steps with a view to the co-ordination of various courses 
for the training of stokers and boilermen held in different 
parts of the country, and the issuing of a National Certifi- 
cate for proficiency. The Society is to convene a con- 
ference of regional smoke abatement committees to 
work out the details of the scheme. 
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LABOUR NOTES. 


Tue National Wages Board for the British railways 
concluded its consideration of the companies’ claim 
for a substantial reduction of labour costs last week. 
Six reports were issued, and there was a majority for 
none of them. In the main report, which was signed 
only by the Chairman, Sir Harold Morris, K.C., pro- 
posals were submitted to take the place of the deduc- 
tions agreed to in March, 1931. They were (1) that 
from February 11 all rates of pay should be subject 


to a deduction of 44 per cent.; (2) that a further} 


4} per cent. should be deducted in respect of all rates 
of pay in excess of 50s. per week; (3) the deductions 


should not apply to men receiving 40s. or under, or be | 


so applied as to bring a rate of pay below 40s. A point 
to be noted is that these proposals related only to 
“standard rates of pay under the National Agree- 
ments,” and not, as at present, to “earnings.”” The 
companies’ claim was that the present percentage 
deduction should be replaced by a deduction of 10 per 
cent. from all earnings, but that in the case of adult 
male wages staff it should not operate to reduce 
earnings for a full week below 38s. For less than a 
full week, the datum of 38s. should be applied, it was 
claimed on a daily basis. 


The six representatives of the railway companies in 
their report, said that the claim of the companies had 
been established and should be admitted, while the six 
representatives of the trade unions in their findings 
declared that there should be no further reductions in 
salaries and wages. ‘Two of the independent members 
of the board—Sir Gilbert Vyle and Mr. Thornycroft 


found that the companies’ application was reasonable | 


and should be granted in full. Of the two other 
members, Mr. H. J. May, of the Co-operative Union, 
found that the remedy was not in wages reductions, but 
in railway reorganisation, and Mr. A. Pugh of the 
Trades Union Congress that further contributions from 
railway employees to make up losses in railway divi- 
dends, were unjustified. What will happen now is 
difficult to foretell, but on Tuesday it was announced 
that the railway companies had decided to accept the 
chairman's proposals, 


The tripartite preparatory conference of the Inter- 
national Labour Organisation on the subject of working 
hours was opened at Geneva, on Wednesday last week. 
The workers’ case for the 40-hour week was presented 
by M. Jouhaux, the representative of the French 
Unions, who recalled that at the Washington Conference 
in 1919, when they were told that the eight-hour day 
was too great a burden, he had replied that very soon 
they would be forced by the spread of machinery 
and the development of the economic system to adopt 
much shorter hours. That time, he said, had now come. 
The workers were determined that the 40-hour week 
should not be accompanied by any fall in the workers’ 
standard of living. Present wages were a minimum, 
and it would be very dangerous to make any further 
reduction. 


Mr. F. A. Norman, the British Government repre- 
sentative, said that the discussion would be lacking in 
a sense of reality if an attempt were made to isolate the 
question of a limitation of hours from such a vital 
matter as wages. The gravity of unemployment was 
beyond question, but it must not be overlooked that the 
number of employed persons, fortunately, still ex- 
ceeded very much the number of unemployed, and any 
proposal likely to result in the lowering of the standard 
of life of those in employment ought to be subjected 
to the most, critical examination. On the British 
workers’ side, there was a clear determination in 
favour of a reduction in hours, previded that—and 
the proviso was important 
accompanied by a reduction in individual earnings. 


He understood that the majority of British employers | 


were, for a variety of reasons, technical, financial, 


economic and others—opposed to a 40-hour working | 
Further, they took | 


week being imposed by legislation. 
the view that if legislation were, by any chance, im- 
posed, they would find it impos: ible to retain earnings 
at their present level, and would. in fact, be compelled 
in the interests of self-preservation to reduce the 
individual earnings of the employed people. 


Proceeding, Mr. Norman said that he could foresee 
a a of industrial strife over wage questions. 
Collective agreements would be over-ridden and set 
aside, and the industrial situation would be marked 
by confusion and acute controversy of a very dangerous 
character. The lot of the unemployed would not be 


assisted in any degree. Great Britain's cotton industry, 
for oa, 
great di 


had recently passed through a period of 
culty. A settlement had been reached on 


such a reduction was not | 
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the basis of wages paid for a 48-hour working week. 
By such a measure as the compulsory limitation of 
hours to 40 a week, the newly-reached agreements, 
valuable as they were, would be destroyed and indus- 
trial confusion would be most probable. 


Dealing with the argument that a Government 
legislating for a 40-hour week could legislate simul- 
taneously to prevent a reduction of individual earnings, 
|Mr. Norman thought that a Government could not 
reasonably be expected to do this. While there were 
technical, economic, and other obstacles in the way of 
an acceptable 40-hour week convention at the present 
time, Mr. Norman held that the wages difficulty was 
conclusive. It was on that ground, if on no other, 
that he invited the Conference to express the opinion 
that the proposal for a universal 40-hour week con- 
vention should not be proceeded with. Speaking on 
behalf of the British Government, he definitely opposed 
action towards the adoption of any draft hours con- 
vention of the type suggested in the volume on Hours 
of Work and Unemployment prepared by the Inter- 
national Labour Office. 





Mr. Arthur Hayday, the British Empire workers’ 
representative, said that he was disappointed in the 
attitude of the British Government towards the 40-hour 
proposal because machinery for collective agreements 
was probably as highly developed in Britain as any- 
where else in the world. British workers felt that the 
40-hour convention safeguarding present standards 
in wages and salaries would make more easy the 
understanding and execution of collective agreements 
in Great Britain. He favoured concerted world action 
in support of the 40-hour proposal. British workers, 
he said, did not like to be used against the workers of 
another country; European workers had no desire 
to be used in competition with extra-European workers. 
If wages were to be lowered, anxiety and worry would 
increase out of all proportion to such reductions, as 
the workers had already given up more than was fair. 





Writing on Friday, the Geneva correspondent of 
The Times said that M. Gérard, the Belgian employers’ 
delegate, had stated to the Conference that during 
this month Japanese cast-iron had been offered for 
sale in Belgium at lower prices than Belgian cast-iron. 
The Far Eastern countries had to-day, M. Gérard said, 
35 per cent. of the world’s cotton trade, against 19 per 
cent. in 1913. While the inequality might not be due 
solely to inequality in social changes, should the 
existing inequality be increased further by a reduction 
of hours in European countries, it would mean, added 
M. Gérard, the beginning of a serious decline for 
European industry. 


In December, the home branch membership of the 
Amalgamated Engineering Union decreased from 
173,046 to 171,165, and the Colonial branch member- 
ship from 22,569 to 22,328. The number of members 
in receipt of sick benefit increased from 3,059 to 3,481 
and the number in receipt of superannuation benefit 
from 13,168 to 13,260. The number of members in 
receipt of donation benefit increased from 9,435 to 





| from 44,468 to 44,676. 


| The Monthly Journal of the Amalgamated Engineer- 
ing Union states that under the agreement of February 
| 7, 1922, between the Negotiating Sub-Committee of 
| the Railways’ Staff and Labour Committee and repre- 
|sentatives of the trade unions, the wages of staff 
|employed in generating stations and sub-stations and 
}on high-tension cables between them are due for 
review as from January 1. They are based upon the 
average of the cost-of-living figure for the three preced- 
ing months, which works out at 43. This, deducted 
|from the datum figure of 120, leaves 77, or twelve 
| cycles of six complete points, and represents an increase 
| of one cycle over the cost-of-living figure at present 
| operative. ‘“‘ Under the terms of the agreement and 
|the schedule of rates of pay agreed with the trade 
junions in July, 1926, there should,’ the Journal 
states, “‘ be an addition of 2s. per week to the total 
rates for this section of staff as from January 1, 1933.” 


| On second ballots, Mr. T. Clark, Mr. P. Dickinson, 
and Mr. H. Berry have been re-elected members of the 
executive council of the Amalgamated Engineering 
| Union for a further term of three years, as from 
| February 3. 


The latest issue of the Trade Report of the United 
Pattern Makers’ Association, states that the total 


9,645, and the total number of unemployed members | 








number of unemployed members is 3,012. The mem- 
bership is 10,686. ‘‘One hears,’’ Mr. Findlay, the 
general secretary says, “of an improved outlook 
in regard to trade; these figures of ours do not seem 
to indicate that it has travelled far in our direction.” 


The Geneva correspondent of the Manchester Guar- 
dian states that an important step towards the ratifi- 
cation of the Convention on Miners’ Hours will be taken 
next month. Mr. H. B. Butler, the director of the Inter- 
national Office, has invited the Governments of Bel- 
gium, Czecho-Slovakia, France, Germany, Great 
Britain, the Netherlands, and Poland to attend a 
meeting at Geneva to discuss the question of ratification. 
February 20 is the date provisionally suggested. By 
Article 18 of the Convention, its provisions do not 
come into force until six months after the ratifications 
of two of the seven countries named have been regis- 
tered. At a conference of the seven countries last 
year stress was laid on the desirability that they 
should ratify it simultaneously. The whole situation is 
now to be re-examined, particularly in the light of 
recent developments. The Convention prescribes 
a 73-hour day, bank to bank, which, on the British 
method of reckoning, is equal to a 7}-hour day. Ratifi- 
cation would mean, in the case of this country, a reduc- 
tion of working hours underground by a quarter of an 
hour a day. 


The Madrid correspondent of The Times states that 
the unions representing bank employees in Spain are 
making a six-hour day their principal demand, in their 
negotiations to secure a general agreement regulating 
conditions of work in banks all over the country. A 
six-hour day, beginning at 8 a.m. and ending at 2 p.m., 
is usual in the summer, and during the present winter 
the bank unions at Seville have refused to resume an 
eight-hour day and are working only six hours while 
being paid for eight. The banks at Seville have 
accepted this situation pending the conclusion of a 
general agreement. The other demands of the em- 
ployees include a 25 days’ holiday and a bonus equi- 
valent to two months’ salary each year. “It is stated,” 
the correspondent adds, “* that the employees are ready 
to strike to secure these conditions.” 


In the course of a discussion in the French Chamber 
of Deputies, M. Marsais gave several instances of the 
abuse of overtime, and in reply the Minister of Labour, 
M. Dalimier, stated that he had recently sent to the 
Council of State a draft Decree reducing the number 
of exemptions allowed at present and giving the Minister 
of Labour the power to suspend them completely in 
times of depression. Besides this, M. Louis Sellier, 
M. Louis Gros and several other deputies have intro- 
duced in the Chamber draft resolutions asking the 
Government to remedy unemployment by requiring the 
strict enforcement of the Eight-Hour Day Act. 


The weekly organ of the International Labour 
Office at Geneva prints a summary of a speech by 
M. Dalimier, the French Minister of Labour, on the 
question of the measures to be taken in the event of 
extensive dismissals of workers resulting from the 
introduction or sudden development of mechanisation, 
or from a radical change in the organisation of work. 
The matter had been put, he said, on the agenda 
of the Superior Labour Council. It related to techno- 
logical unemployment, which was mainly due to the 
rapid technical advances made in industry and the 
marked increase in production resulting from them. 
The quantities of goods produced were thus in excess 
of the possibilities of marketing them, all the more 
so because the saving in labour which had first been 
sought for the purposes of a better utilisation of labour, 
and afterwards been provoked by the economic depres- 
sion, had restricted the purchasing power of the 
workers thrown out of employment. It was now a 
question whether it would be possible to reconcile 
technical progress with the necessity of offering all 
workers suitable employment and remuneration. 
The Superior Labour Council should thus (apart 
from the question of the reduction of hours of work 
which had been raised in the international field) consider 
what measures might be at once taken in France to 
limit the effects of a more scientific organisation of 
production on the conditions of employment of labour. 


A resolution passed last week by the National 
Joint Council for the Building Industry provides for a 
reduction of $d. per hour in the wages of operatives, 
as from February 1. This is in accordance with the 
national agreement under which rates of wages are 
varied annually to the extent of $d. per hour in respect 
of each complete average variation of not less than 
64 points in the cost of living figures. 
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METALLURGICAL PROBLEMS. It is a fact that, during the forging of valves, it is 


ARISING FROM INTERNAL-COM-| 


BUSTION ENGINE VALVES.* 
By J. R. Hanprorts, M.Sc. 
(Concluded from page 58.) 


Cracks i n Valve Seats.—An unpleasant type of | care has been expended to ensure the complete removal 
failure which sometimes occurs both with aero-engine | of all surface defects. The valve shown in Fig. 33, for 
and with automobile-engine valves is the formation of |example, was forged from such a bar, whereas the 


Fie. 33. 
Fies. 33 anp 34. 





Fie. 40. Foreep From 1-In. Dia. Bar. 





Fie. 41. Foraep rrom 1}-In. Dia. Bar. 





Fig. 42. 


FORGED FROM 1}-IN. Dita. Bar. 


a large number of fine cracks on the seats of thé valves, 
as shown in Figs. 33, 34 and 35. As far as the author is 
aware, no entirely satisfactory explanation has yet been 
given of this trouble. Cracks of this type if not quickly 
detected soon cause a valve to “ blow,” that is, to 
allow a stream of hot gas to pass when the vale is 
supposed to be closed as well as when it is open. This 
results in the valve failing completely by having a hole 
burnt through the side of the head. It has been thought 
that cracks of this type might result from unsatis- 
factory forging, due either to the use of defective bars, 
to too great spreading of the head, to lack of control 
of the final macrostructure of the valve head, or 
to the forging of the steel at too high or too low 
temperatures. Another possibility is that of inter- 
crystalline brittleness of the valve steel at some 
particular valve operating temperature. 





* Paper read at the joint session of the Iron and Steel 
Institute and Institute of Metals, held on Tuesday, 
September 13, 1932. Abridged. 





not infrequent for them to burst at the periphery, and 
valves with undetected small cracks may be 

|into service. Bursting of this type not only occurs 
| when ordinarily rolled bars are being hammered, but 
| also during the forging of bars which have been pre- 
| pared from quartered ingots and upon which very great 


bars, Figs. 43 and 44, are also interesting, in that very 
different results are obtained according to the position 
from which the sections are prepared. In Fig. 43, 
which shows the structure approximately 4 in. from 
the upper surface, a pronounced columnar structure 
is shown round the outer edges of the valve head, 
whereas in Fig. 44, which shows the structure {,-in. 








Fie. 34. 


CRACKS IN VALVE SEATs. 





Fic. 43. i-IN. From Upper SuRFACE. 





Fic. 44. #-IN. From Uprer SURFACE. 





Fig. 74. 


valves shown in Fig. 35 were prepared from unquartered 
steel of which the billets had not been machined before 
rolling. 

It has been considered possible that cracks of the 
type now under discussion might be connected with the 
grain flow of the forgings, particularly in respect to 
the distribution of the residual massive carbides. The 
final macrostructure of a valve forging depends upon 
the original ingot structure, the amount of work which 
has been done in producing the bar stock from the 
ingot, the method of forging the valve and the size of 
bar stock which is used to produce the forging. Figs. 
40 to 42, on this page, show longitudinal macro- 
structures of the same valve forging as produced from 
bar stock, 1 in., 1} in., and 14 in. in diameter. Trans- 
verse macrosections of forgings from 1}-in. diameter 





Fie. 35. 


SrrRucTURE OF BADLY-CRACKED VALVE. 
INTERNAL OXIDATION ALONG CELL WALLS. 


from the same surface, this columnar structure is 
missing from the edge of the valve but is shown 
midway between the edge and the centre of the valve 








CRACKED VALVES PREPARED FROM 
UNQUARTERED STEEL. 


head. The explanation of this difference is 
shown by Fig. 86, on page 84. 

Figs. 87 and 88 show the effects of different 
macrostructures of valve heads on the grain flow 
in the seats of valves machined from these 
forgings. Whilst really convincing evidence has 
not yet been obtained that the structure shown 
in Fig. 87 is more prone to crack than that 
shown in Fig. 88, such is believed to be the 
case. At any rate, it would appear on this 
evidence advisable to aim for the finest possible 
macrostructures for valve heads in order to avoid 
columnar structures which might separate and 
split in service. 

With regard to the question of failure through 
intercrystalline brittleness at certain working 
temperatures, the author has frequently con- 
sidered whether it were possible that modern 
austenitic valve steels behave in a manner 
analogous to that of the austenitic steels of the 
well-known 18/8 type when they are heated to 
the temperatures which cause “ weld decay.” 
Experiments carried out have shown clearly 
that some austenitic valve steels, made to the 
specification D.T.D. 49A*, undergo very definite 
changes in microstructure when heated above 
650 deg. C. These changes start with the pre 
cipitation of a “cloud” form of chromium 
carbide. As the temperature is increased the 
cloud becomes coarser and dots of carbides 
are deposited at the cell walls. Above 900 
deg. C. to 950 deg. C. these carbides, appear 
to coagulate and begin to pass back into 
solution. These changes were made appa 
rent by the use of specially prepared micro- 
sections of very coarse structure. Normally 
micro-examinations of cracked valves of this 
type of steel reveal very little evidence on which 
to base an opinion as to the cause of the failure. 
Fig. 74,7 annexed, however, is exceptional 
from this point of view. It was taken from an 
exceedingly badly cracked valve, and it shows 
not only the cloud of precipitated chromium 
carbide but the fact that internal oxidation of 
the steel had taken place along the carbide cell 
walls. This failure appears to be identical in 
type with the failures under corrosion of annealed 
low-carbon austenitic sheets, and it has de 
finitely been shown by Aborn and Bainf{ that 
the low-carbon austenitic nickel-chromium steels 
after 300 hours exposure at 800 deg. C. do 
show pronounced intercrystalline brittleness. 

In the hot tensile tests on valve steels described 
below, it was found that as the testing tempe- 
rature was increased from 600 deg. C. to 900 deg. C., 
the ductility, as measured by the elongation and re- 
duction of area tests, first decreased and afterwards 
increased. The temperature at which the minimum 
ductility was shown varied with the grain-size of 
the steel under test, being higher as the grain-size 

* Carbon, 0-55 per cent. maximum; silicon, 3-0 per 
cent.; manganese, !-5 per cent.; nickel, 9-0 per cent. 
minimum ; chromium, 14-0 percent. minimum ; tungsten, 
6-0 per cent. maximum. 

+ This print was prepared for the author by Mr. 
J. H. G. Monypenny. 

t The Wrought Austenitic Steels. American Society of 
Mechanical Engineers and American Society for Testing 
Materials, Symposium on Effect of Temperature on the 
Properties of ¥ etals, June, 1931, page 466. 
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Like all other endeavours to improve the valves of | in which there were cracks in the heads of the valves 
quenched from 1,000 deg. C., minimum ductility was | internal combustion engines, this attempted improve- | which did not penetrate into the Stellite. It is believed 
shown at 650 deg. C. Water-quenched from 1,100| ment has revealed unexpected difficulties and many | that the irregular structures s0 formed are due to the 
deg. C. and 1,200 deg. C., minimum figures were obtained | points of metallurgical interests. The Stellite used in | poor heat conductivity of this type of steel which 


at 750 deg. C. and 800 deg. C. At these temperatures | these experiments was that known as Deloro, Grade | allows distinctly local overheating. 
In order to examine the influence of the coarsely 


the tensile test-pieces indicated broke in a noticeably | No. 4, of which the composition is : ; = © 
violent manner. The fractures were decidedly coarse, c i rae Sara ee crystalline structures produced by welding on the 
and in some cases the test-pieces broke up in the 4 pee coms. f ‘ a. 4 30 fs 20 | physical properties of austenitic valve steels, & series 
neighbourhood of the fracture in exactly the same , ns F gee of hot tensile and impact tests was made. For this 
manners as do the tensile tests of unsound bars of cast It has a Rockwell hardness of C 60-5 to C 61-5 at | purpose a delivery of 1-in. diameter Era/ATV steel of 
non-ferrous alloys. In other cases it was seen that the | room temperature, and of C58 at 700 deg. C. This the composition was obtained : 

test-pieces had started to fail by the formation of | hardness is unchanged after heating to and cooling C per cent. Si per cent. Mn per cent. 
cracks at the pop marks. After the first example of | from 1,000 deg. C. Its melting point is 1,275 deg. C., 0-44 1-33 1-30 
this type, special care was taken to make the pop | and its coefficient of expansion over the range 20 deg. C. Ni por cent. 
marks as small as possible, but even so the experience | to 600 deg. C. is 13-6 x 10°*. In order to apply this ~ 27-0 
was repeated. Figs. 75 and 76, on this page, illustrate | alloy, the seats of the valves were machined in a suitable 
this type of test-piece failure. Closer examination of | manner, the Stellite was welded into position without 
the broken test-pieces showed that in many cases the | flux by the use of an oxy-acetylene blow-pipe adjusted 
pop marks distant from the actual fractures had | 

started to tear, even when these pop marks were so 
small as to make their location on the oxidised test- 
pieces a matter of difficulty. 


increased. In the as-rolled condition and as water- 





Cr. per cent. W per cent. 
14-7 3-61 

This was in the as-rolled condition. Portions of the 

material were tested as received and after water- 


During the early consideration of this type of test- 
piece failure, it was thought possible that the cold-work 
on the test-pieces due to the stamping of the pop marks 
might have caused local weakness by the transformation | 
of austenite into martensite. A number of micro- 
sections were therefore prepared from samples which 
had been heavily stamped with letters and figures 
in such a manner that the local cold-work was vefy | 
much more severe than that produced by the stamping | 
of the pop marks. No visual evidence was found of 
the formation of martensite, but it is to be noted that | 
the non-magnetic austenitic steels of this type become | 


| 





Hor Tensi_e Test-Piece FrRacTuReD 
aT Pop Marks. 


Fig. 75. 





magnetic at the fractures when they are broken in the 
tensile machine. 

For further examination of this question, a test-piece 
of D.T.D. 49 valve steel, water-quenched from 1,000 
deg. C., was heavily cold-worked by loading it in the 
tensile machine at room temperature until it elongated 
and formed a neck. The load was released before the 
test-piece broke, and subsequently the test-piece was 
heated for 1 hour to 600 deg. C. and pulled at that 
temperature. Fracture occurred with practically no 
further elongation or reduction of area. Longitudinal 
microsections taken from the fractured ends of this 
test-piece showed that during its elongation there had 
been distinctly different rates of flow of the austenitic 
matrix and of the residual massive carbides. Not only 
were the grain boundaries distorted but the massive 
residual carbides were frequently cracked, and that 
where they were not able to flow at the same rate as 
the matrix they split up and often left behind large 
cavities. Fissures of this type resulting from distortion 
might ultimately give rise to trouble. Although the 
seat of a valve receives during its working life a tre- 
mendous number of impact blows and does, in fact, 
frequently become distorted, it is a little difficult to 
associate this type of distortion with the test-piece 
distortion described above. A very thin surface layer 
of the valve seat, however, may be distorted sufficiently 
to cause minute cavities which will allow a greater 


penetration of the hot oxidising exhaust gases. If, as | 


has been claimed with regard to the 18/8 steels, the 
deposition of carbides at the grain boundaries causes 
a reduction of resistance to oxidation owing to local 
segregation of the chromium content of the steel, then 





| Fig. 76. 
ACTUAL FRACTURE. 





the presence of such fissures may lead to oxidation | 


cracks along the carbide grain boundaries which are 
formed by long exposure to the working temperatures 
of valve steels. Whilst this may be regarded as a some- 
what speculative explanation of the type of cracks in 


question, the cracking of the carbides and the formation | 


of the fissures shown above do at least afford a very 
clear explanation of the tendency of this type of steel 
to burst during forging when it is over-worked or 
worked at too low temperature. Examination of the 
hot tensile test-pieces which had been water-hardened 


ut 1,200 deg. C. showed that cavities were associated | 


with the residual massive carbides after testing at 
600 deg. C., 650 deg. C., and 700 deg. C. At 750 deg. C. 
they had practically disappeared. In the same manner 
the distortion of the grain boundaries near the fractures 
also became less marked as the testing temperature was 
raised. There was ample distortior and slip at 750 deg. 
C., but at 800 deg. C., the cell boundaries were ill 
defined and at 850 deg. C., they were almost indis- 
tinguishable. 

The Protection of Valves by Stellite. 
ever-increasing service which is expected from the 
exhaust valves of internal combustion engines, experi- 
ments have been carried out during the past two years 
at the firm with which the author is associated with 
valves of which the faces of the seats have been covered 
with a thin layer of Stellite, as shown in Fig. 79, on 
this page. It was hoped by this means not only to 
reduce the usual wear and distortion, and thereby 
to increase the time required between re-grinds, but 
also to prevent the formation of fine cracks and the 
subsequent burning of valves by “ blowing.” 


In view of the | 
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to give a reducing flame, and the valves were subse- 
quently finished to size by grinding. The welding 
operation cannot be described as difficult, but it requires 
a certain amount of technique and experience, given 
which excellent welds can be produced. 

| The question as to whether the deposited Stellite 
}eracks depends partly upon the methods of welding, 
but the chief factor appears to be the coefficient of 
expansion of the valve steel and the volume changes 
which occur in it during heating and cooling. The first 
experiments were made on austenitic valves of the 
D.T.D. 49 type, and it was found that some of these 
valves failed by cracking after exceedingly short 
service. Further examination showed that the welding 
operation had produced in the heads of the valves 
isolated patches of an exceedingly coarse structure, 
and it was seen that the failures were due primarily to 
cracks which started in the valve steel. This at first 
| appeared to be improbable, but instances were obtained 


TEARING AT Pop Marks DISTANT FROM 





Fie. 82. 


Figs. 81 anp 82. StTecxiire Deposit ON 
Sr~tcHRoME STEEL. x 500. 
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hardening at 1,000 deg. C., 1,100 deg. C., and 1,2 

deg. C. The testing temperatures were 600 deg. C. 
650 deg. C., 700 deg. C., 750 deg. C., 800 deg. C., 850 
deg. C., and 900 deg. C. For the hot tensile tests the 
usual type of apparatus was used and the test-pieces 
were held at the testing temperature for | hour before 
the load was applied. The rate of pulling was § in. per 
minute. In making the impact tests the test-pieces 
were heated in a small electric muffle placed as close as 
possible to the vice of the Izod machine. The four 
test-pieces tested at each temperature were heated 
together at the same time. It was necessary to make 
some allowance for the drop in temperature which 
occurred during the interval between the removal of 
the test-piece from the furnace and the fall of the 
hammer. Experiments showed that this time was on 
the average 10 seconds. To determine the fall in 
temperature in this time, dummy impact pieces were 
used which were drilled from the top to hold a fine 
wire thermocouple with its end in the middle of the 
metal behind the first notch. These test-pieces were 
heated in the furnace, transferred to the vice and 
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STEELS FOR INTERNAL-COMBUSTION ENGINE VALVES. 


Fig.89. HOT TENSILE TESTS ON ERA/ATV STEEL, Fig.90. HOT IZOD TESTS ON ERA /ATV STEEL. 
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= Fig. 81 shows the ma- | ments” (i.e., fire cleaning, turning, and taking water). 
SS terial in the es-welded | Continuous 24-hour day service can be obtained when 
condition, and Fig. 82/ necessary, and the engine is at all times available for 
the material after heating | immediate use. Refuelling points can be placed as 
for 1 hour at 950 deg. C. | conveniently as are water cranes. (g) General cleanliness 
7 = air hardening, and tem-| of the railway is improved. Smoke and waste steam 
x As Rolled SJ pering at 750 deg. C., for | are eliminated, together with their deteriorating effects 
© W-H,1Hour 1000 Deg. Cent. 1 hour. With cobalt-|on buildings, rolling stock and passengers’ clothing. 
4 W-H,fHour 1100 Deg.Cent. chromium steel valves the | Dead fires, smokebox ash and boiler scale in shed pits 
[- —-—W-H,1Hour 1200 Deg. Cent. welding operation pro- and on the rail side are absent, thus saving labour in 
' duced large crystals sur-| their removal. (h) It is possible to operate unit 
| rounded by massive cell| passenger trains with consequent advantages at 
walls, and these cell walls |.terminal stations, and with an improved rate of 
were exceedingly difficult | acceleration compared with that of present-day steam- 
to break down. Moreover, | operated trains. 
whilst silchrome could be| The Inevitable Disadvantage of High First Cost of the 
easily welded and heat- Oil-Electric System.—Unfortunately, there is, however, 
' ; Bi sia ie treated without the Stel-| one fundamental disadvantage which appears to be 
screwed up with the couple in position. It was found / lite cracking, it invariably cracked on cobalt-chromium | inseparable from the oil-electric system, and which 
under these circumstances that a test-piece at 650 deg. | steel valves because of the variations in volume which must always seriously restrict the extent of its applica- 
C. lost 12 deg. C. in 10 seconds, and that a test-piece | occur at the change points of the latter steel. When | tion in this or any other coal-producing country where 
at 950 deg. C. lost 45 deg. C. to 50 deg. C. For the pur- | these difficulties are surmounted, the results obtained | water is plentiful. This disadvantage is high first cost. 
pose of regularity all the impact test-pieces were heated from valves modified in this manner are definitely | It is notable in examining the various comparisons made 
to a temperature 50 deg. higher than that for which the | superior to any which have been previously obtained. | between the running costs of internal-combustion 
results are recorded, that is, the impact figures recorded| The author wishes to express his thanks to the | locomotives and steam engines that the all-important 
for 800 deg. C. were obtained by heating the test-pieces | directors of Messrs. D. Napier and Son, Limited, and | items of interest on capital and depreciation are 
to 850 deg. C. The results obtained are given in| to the staff of his laboratory, particularly Mr. J. K | frequently omitted. If the cost of a complete oil- 
Figs. 89 and 90. | Wilson, for his painstaking work in connection with | electric locomotive is analysed it is revealed that the 
These tests show that the maximum stress of w4 the photographic illustrations in this paper. oil-electric is, and must continue to be, essentially 
type of steel at any temperature up to 900 deg. C. is more expensive than the steam locomotive. More- 
practically unaffected by the grain-size of the steel | ¢ over, unlike the steam locomotive, the price per brake 
produced by previous heat treatment. On the other | THE COMPRESSION - IGNITION | horse-power of the oil-electric locomotive tends to 
hand, the ductility, as measured by the elongation and | ENGINE AND ITS APPLICABILITY | increase rather than to diminish with increasing size. 
reduction of area, is profoundly affected by this factor, | TOB » | Table I is an attempt to show approximately the 
and the impact value is also slightly reduced when the | O BRITISH RAILWAY TRACTION. relation between first cost and maximum brake-horse- 
steel is coarsely crystalline. The results obtained in| By Lievut.-Cotonet L. F. R. Fett, D.S.O., O.B.E., power required of typical British steam locomotives for 
the tests carried out at 700 deg. C., 750 deg. C., and M.I.Mecu.E. various duties. Special attention is drawn to the very 
800 deg. C., after heat treatment at 1,200 deg. C., | Mucu valuable pioneer work has been done on low first cost per brake horse-power of the high-power 
provide a ready explanation of the rapid failures of | various forms of transmission for applying the power | Steam locomotive. 
the welded austenitic valves which contained local| o¢ the somewhat inflexible internal-combustion engine | So far as the oil engine itself is concerned, the present 
patches of abnormal grain growth, for at these tem-|+ 9 railway traction. Almost every known form of | State of development is such that within the limits of 
peratures the ductility of the austenitic steel was not! transmission has at one time or another been tried. | Size and type referred to later, thoroughly satisfactory 
greater than that of cobalt-chromium steel tested at | None of them, however, has yet shown that it is likely | 4nd reliable units can be produced on well-tried lines 
room temperature. Some of the test results obtained | 4, equal electricity in flexibility efficiency over a wide | t prices for quantity production which can be forecast 
after this high-temperature treatment were exceedingly | speed and torque range, anieennl adaptability, sim-| Very accurately. Assuming an oil-engine unit of 
erratic, and the figures plotted are average results. plicity of control (especially remote control), and ease | the specialised type described later and standardised 
In austenitic steels tested at room temperature the| o¢ maintenance, at lower first cost for the complete | electric equipment mounted on the locomotive, using 
elongation of the test-piece frequently takes place | ientelietion White desitie, Gesameiaien. t very | noise-suspended traction motors, it would be possible, 
along the whole length of the test-piece between the | expensive in itself, it makes possible the use of an oil|in reasonable production, to produce oil-electric 
shoulders, but in hot tensile tests the elongation is| engine running at ‘denetned high speed—that is to say, | locomotives for 13/. 10s. per brake horse-power. 
usually more local. One of the test-pieces water- | the cheapest possible type. It is likely, therefore, that | This cost is made up as follows :— 
hardened at 1,200 deg. C., and pulled at 650 deg. C.,| even were an alternative form of transmission avail- | £8. d. 
showed two areas with high local elongation and an | able, the saving thus effected would be more than offset | Qil-engine unit ... 210 0 per b.h.p. 
intermediate area with very little elongation. In the by the increased cost of the oil engine itself. There are 
same series one of the test-pieces pulled at 850 deg. C., many obvious advantages which the oil-electric locomo- 
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Electric equipment- 
Generator with exciter, Trac- 





exhibited an unusual double fracture. tive ; i ‘ 
‘ : . possesses over the steam locomotive. Amongst | tion motors, Control gear, 

ane a, were made to reduce the grain-growth |the more important are: (a) Fuel cost approximately | Battery, Brake connpeseder 
which takes place during welding by first “ spheroid-| jalyed. (6) In most cases one engine man only is with motor, Cabling and 
ising the valve steel, bat. these efforts were entirely | required. (c) There are no standby losses, (d) Fuel erection... or . & 0 @ 
maeatoneny e yoke 7 gases a oo to er transportation charges are greatly reduced. (e) A Installation— 
pL sae ‘a wort g sasaMye Tet ular psc h r ney | large saving of water is effected. (f) Man-hours are Cooling, Exhaust system and 

oarse structures were produced with silchrome steel, | saved in the running shed by the elimination of fire carriage heating, Tanks, 


but that these structures could be easily removed by ‘lighting, boiler washing, and “locomotive require- Framing, Wheels and axles, 





subsequent heat treatment. The microstructures | Brake gear ie ie 
of welded silchrome steel before and after heat treat- | * Paper read before The Institution of Mechanical | —__—_—— 
ment are shown in Figs. 81 and 82, on page 84.! Engineers on Friday, January 13, 1933. Abridged. | Total ... £13 10 0 








% 


ENGINEERING. 


[JAN. 20, 1933. 








Services to which the Oil-Electric Locomotive is not 


|of these expensive generating sets must spend the | 


Applicable.—Based on the above figures, the first cost | greater part of the day idle in the carriage sidings 


of main-line passenger and goods steam locomotives, 
as compared with oil-electric locomotives of the same 
power, would be as follows : 


Oil- 
Steam Electric. 

£ £ 
Main-line passenger 9,000 27,000 
Express goods 7,500 20,250 


Actually, the comparison will be even more unfavour- 
able to the oil-electric locomotive as the nose-suspended 
traction motor is stated to be unsuitable for high 
speed,* and a more expensive final drive would be 
required for high-speed work. An addition to the first 
cost of locomotives for main-line express passenger 
and goods services of about 18,0001. and 13,0001., 
respectively, is quite out of the question. In the case 
of the former, it appears that if the fuel cost of the 


oil-electric locomotive were nil, the increased annual 
charges for interest and depreciation would more 
than offset the total annual coal bill of the steam 


locomotive it replaced. It does not appear likely to 
be possible to operate express passenger and express 
goods trains in this country with fewer oil-electric 
locomotives than with steam. Steam loco:otives 
which can run for over eight hours without stopping 
already exist. There seem to be no grounds for 
anticipating an important saving in man-hours for 
these duties. While there is already evidence to show 


Fig.3. SPEED- TIME CHARACTERISTICS 
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that repair bills will be smitty Geta reduced, this 
advantage by itself can hardly be claimed to outweigh 
the increased interest charges. It is suggested, there- 
fore, that no case can be made for the use in this country 
of the oil-electric locomotive for heavy express work. 
For auch duties there is still no serious rival to the 
steam locomotive. 

As a substitute for dependent electrification of inner 


while the service is being maintained with three-car 
trains carrying a single engine. Load factors would, 
therefore, be uneconomically low. Maintenance charges } 
would clearly be greater for the oil-electric than for the | 
dependent electric trains. It would be necessary to 
allow for a higher rate of depreciation of the oil-electric 
generating sets than for dependent electric track and 
substation equipment. The oil-electric generating set, 
together with its accessories, weighs about 100 Ib. per 
brake horse-power—that is to say, the power plant | 
delivers to the traction motors about 20 brake horse- 
power for each ton of its weight. It will be seen, 
therefore, that in a suburban service calling for trac- 
tion equipment at the rate of 10 brake horse-power per 
ton of total train load, one-half of the power supplied 
by the generating set would be absorbed in its own 
transportation. This fact would seem to preclude 
any possibility of showing an advantage in reduced 
fuel costs in favour of oil-electric traction over depend- 
ent electrification at such a power-weight ratio. It 
appears that for all-round economical working a ratio 
of 4/1 should not be exceeded on oil-electric unit 
passenger trains. This aspect of the problem is dealt 
with in detail in a paper by Mr. A. E. L. Chorlton.* 
It is demonstrated by means of the set of curves 
reproduced in Fig. 3, that a power-weight ratio of 
10 brake horse-power per ton has little advantage 
over that of 4 brake horse-power per ton where the 
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stopping points are about 3} miles apart. It will be 
seen, however, that a very serious diminution of speed 
would have to be faced by reducing the power-weight | 
ratio from 10/1 to 4/1 on inner suburban lines, where | 
stations are, in many cases, separated by less than | 
1 mile. While it recognised that a laymen is | 
incompetent to set the correct value on the financial 
considerations referred to above, the author suggests 
that, for the purely mechanical reasons he has put 
forward, oil-electric traction cannot be considered as 


is 


suburban lines requiring a dense service with high | a substitute for suburban electrification. 
TABLE I Re.ative Frasr Cost or Tyrrcat Barriseu Stream LocomMorives 
Weight Maximum First First 
Dut rype Empty b.h.p First Cost Cost Cost per 
Ton Required per ton b.h.p 
] 
£ £ £sd 
460 
Main-line passenger (engine and tender) or 110 2.000 9,000 81-8 410 0 
462 
Express goods (engine and tender) 26-0) o 1,500 7,500 81-5 5 0 0 
Mineral (engine and tender) 284 r 1,000 6,500 70-6 610 O 
Branch passenger (engine and tender) 440 a5 500 6,000 70-5 200 
Standard goods (engine and tender) 0-6 0 75 500 5,500 73-3 li 0 0 
Suburban (tank engine) O68? ”) 500 4,750 6-0 910 O 
06.0 
Shunting or light passenger (tank engine) or 7 250 3,500 04-6 4 60 0 
o 4-4 


morning and evening peak loads, the oil-electric system 
not appear very attractive. High acceleration 
for such services is essential. This means the provision 
of an engine of high maximum power with relation to 
train weight. As much as 10 brake horse-power per 
ton is employed on suburban dependent electric set 
trains. To provide such power in an oil-electric train 
clearly means very high first cost. Moreover, it would 
be necessary, during “ rush hours,” to couple two or 
more generating into one train. The majority 


does 


sets 


* See “ The 
J. D. Twinberrow, 
(1932). 
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Duties which can be Economically Performed by Oil- 
Electric Locomotives.—The advantages of the oil-electric 
mineral engine go far towards balancing the disadvant- 
age that its first cost is double that of the steam loco- 
motive for the same duty. The saving on fuel cost 
should approximately counterbalance the increased 
charges for interest and depreciation. In favour of 
the oil-electric mineral engine, there is also the fact 
that it would be a great convenience to the traffic 
control department, and in colliery yards, to have an 
engine which could be worked all day without a break 

* Proc. Inat. C.E., 1929-30, vol. cexxix, 


page 197 


to clean the fires or take water. It should be quite 
safe to operate such a locomotive with one man, as 
is normal with electric locomotives for such services 
abroad. As the motive power for passenger trains 
on lines where the normal train does not exceed about 
150 tons in weight, and a speed on the level of 60 m.p.h. 
can be taken as a maximum, the balance of advantage 
appears to be very heavily in favour of oil-electric 
traction. While it will be seen that first cost is but 
little increased, the full list of advantages given above 
is obtainable. A goods locomotive, using the same 
oil-engine generating set as for passenger working, 
would appear also to be an economic proposition, the 
first cost exceeding that of a standard 0-6-0 steam 
locomotive by about 25 per cent. only. In both these 
cases it will be remembered that not only are fuel 
costs halved, but the engines can be operated by one 
man. For shunting work, the oil-electric locomotive 
would also appear to offer the advantages of economy 
in fuel cost and man-power without increase in first 
cost. On portions of a railway system otherwise given 
over to oil-engine working, doubtless it would be 
expedient that the shunting engines should be of the 
same type. In many cases the proximity of shunting 
yards to dwelling-houses would render the absence of 
smoke and steam a specially important advantage of 
the oil-electric engine. For all the services referred to 
in this section, experience has adready shown that the 
introduction of the oil-electric system will result in 
a large reduction in the number of locomotives neces- 


.8. POWER& CONSUMPTION CURVES 
X-CYLINDER BEARDMORE ENGINE 


. OF 
































| 
i 
t 7 | 
tH 
Sg SS a 
BEREERE 
(s628.c,) RP. “cpcMmERnes” 


sary to operate a given service. While this is valuable- 
it must not be overlooked that the increased mileage per 
locomotive per annum would result in a higher rate of 
depreciation for the oil locomotive than for the steam. 
Railway Oil Engine a Specialised High-Speed T ype. 
In the foregoing, stress has been laid on the vital 


| necessity of keeping first cost at a minimum, and a 
| figure of 2/. 10s. per brake horse-power has been taken 


for the engine itself. This low price is only possible 
provided the engine is of the high-speed type with a 
crankshaft speed of about 1,500 r.p.m. This high 
speed also helps to kee ~p the cost of the generator at 
the lowest possible figure. The question of the first 
cost of high-speed engines is admirably dealt with by 
Ricardo in the Howard Lectures of 1931.* He finds 


|that, assuming similar type and materials and equal 


design efficiency, “ the weight per brake horse-power is 
inversely proportional to the speed of revolution 
regardless of the size of the unit or of the piston speed.” 
If it is assumed that the cost per unit of weight remains 
constant, the advantages of high speed thus appear to 
be very great. It is not, however, entirely correct to 
do this, as in construction, the ratio of weight of raw 
material to finished product becomes less favourable 
with reduced size. Closer limits and better workman- 
ship are also called for on the smaller engine. While 
there is as yet little data available regarding the cost 
in production of high-speed internal-combustion engines 
working with heavy oil on the compression-ignition 
cycle, there is abundant information at hand relating 


, to production cost of similar engines operating on petrol 


with electric ignition. As there are no fundamental 
constructional differences between engines operating 
on petrol or heavy oil—in fact, several successful 
conversions of existing petrol engines to heavy-oil 
operation have actually been made—it is quite safe 
to accept the figures relating to the former as being 
applicable to the latter. The curve given in Fig. 4 
will be found to present an approximate statement of 
the fall in first cost per brake horse-power with increase 
in number of revolutions per minute. This curve 


| makes it clear that the large-cylinder high-power engine 


has no future for British railway work, its inevitable 
slow speed resulting in prohibitive first cost. 
While high speed certainly limits the size of cylinder, 


* See ENGINEERING, vol. cxxxii, page 704 et seq. (1931) 
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and consequently the maximum brake horse-power 
which it is possible to obtain from a single engine with 
a reasonable number of cylinders, it is otherwise 
advantageous. The moderate-speed type of engine 
with a crankshaft speed of about 750 r.p.m., having 
a small number of relatively large cylinders arranged 
in line, is by no means a simple or cheap one to con- 
struct. The crankshaft must be a large and costly 
forging of high-grade material to withstand the heavy 
impulses. The crankcase presents difficulties in design 
owing to the heavy alternating stresses, and is therefore 
generally made in steel. Valves, owing to their size, 
require special treatment, and valve-operating mechan- 
ism is troublesome. To obtain adequate bearing areas 
for main and big-end bearings is always a problem in 
engines of this type. The larger the working parts, 
the greater is the difficulty in obtaining silence in 
operation. Piston clearances must increase with 
diameter, and the operation of large valves against 
strong springs is attended by a certain amount of 
clatter. Another defect, and probably the most serious 
cause of discomfort to passengers, is the heavy torque 
recoil from the large-bore engine with few cylinders. 
There is no known way of damping this out. Exhaust 
silencing of an engine of this type is also a very difficult 
problem. The reason for the present-day popularity 
of the moderate-speed engine is that it is only within 
the last three or four years that it has been demon- 
strated that it is possible to obtain sufficient space for 
fuel sprays in cylinders of less than about 8-in. bore. 
Satisfactory operation has now been obtained from 
cylinders as small as 34 in. bore, and at speeds well 
over 2,000 r.p.m. It will be clear that all the troubles 
referred to above as belonging to the medium-speed 
large-bore engine of few cylinders are greatly reduced 
in the multi-cylinder small-bore high-speed engine. 
The question at once arises as to whether this high- 
speed engine will be as durable as the one running at 
a lower number of crankshaft revolutions per minute. 
The answer to this is that it is, generally speaking, 
possible to design the small high-speed engine with 
lower bearing load factors than is convenient with the 
larger engine. The rate of removal of material by 
wear on the high-speed is therefore lower than on the 
medium-speed engine. As, however, a smaller dimen- 
sional alteration can be tolerated on the high-speed 
engine than is admissible on the engine running at 
lower speed, the net result is that there is little or no 
difference between the two types in periods between 
overhauls. In this connection it is perhaps not without 
interest to state that 12-cylinder petrol water-cooled 
aircraft engines of about 500 brake horse-power, 
weighing less than 1} lb. per rated brake horse-power, 
and running most of the time at, or above, 60 per cent. 
full load at 2,200 r.p.m., now run regularly for 500 
hours between overhauls, and this period can be 
extended to 600 hours. With the increase in bearing 
surfaces and lower stressing which would be possible 
in the design of a high-speed engine for railway work, 
in which weight would not be an important considera- 
tion, it seems likely that periods between overhauls 
could be secured which would considerably exceed 
that of present-day steam locomotives. In the fore- 
going it has been shown that for powers above 1,000 
brake horse-power, the oil-electric system cannot com- 
pete with the steam engine. 

Referring to Table I, it will be seen that for all the 
duties which the author claims can be economically 
carried out by the oil-electric locomotive, two sizes of 
engine will suffice—namely, 250 brake horse-power 
and 500 brake horse-power. For the mineral locomo- 
tive, two engines of the latter size would be employed. 
For medium passenger and goods locomotives, one 
500-brake horse-power unit would be correct, while the 
250-brake horse-power unit would be sufficient for 
light passenger (rail car) or shunting locomotives. 
These two sizes of engines can be built up of one 
standard cylinder of the following dimensions :— 
Cylinder bore, 63 in. Cylinder stroke, 8 in. Speed of 
revolution, 1,500 r.p.m. Brake horse-power, 42. 
Brake mean effective pressure, 85. 250 brake horse- 
power, six cylinders in line. *500 brake horse-power, 
12 cylinders driving a six-throw crank, cylinders 
arranged in two banks of six at 60 deg. 

This performance will be seen to be quite moderate 
in the light of results obtained by the various experi- 
menters referred to later. The close standardisation 
suggested above is essential in order to obtain a 
sufficiently large output to enable the price of 2/. 10s. 
per brake horse-power to be achieved. Also the 
advantages to be derived from standardisation in the 
supply of spares and training of workmen are obvious. 
It has been stated elsewhere that different types of 
internal-combustion engines should be used for dealing 





* A Maybach 12-cylinder V-type compression-ignition 
engine giving 410 brake horse-power at 1,400 r.p.m. is 
being employed on the high-speed streamlined rail car 
now under construction for the German National Railway. 


See ENGINEERING, vol. cxxxiii, page 582 (1932), end | 


vol. exxxiv, page 118 (1932). 





with the various classes of traffic. There does not, 
however, appear to be any justification for this practice, 
seeing that the duties of the internal-combustion engine 
are precisely the same in all classes of locomotives, 
namely, to drive an electric generator. The generating 
set is obviously unaffected, whether the current is used 
to drive a high or low-geared traction motor. Provided, 
therefore, that adequate preliminary development work 
is done on all parts of the engine unit before production 
is commenced, there are no disadvantages, and many 
important advantages of complete standardisation for 
each individual railway system, in the same way 
as certain road transport companies have already 
standardised engines working on the compression- 
ignition cycle. 

There are several systems employed with success in 
the design of high-speed compression-ignition oil 
engines. In what follows the author confines himself 
to describing and giving test results for three systems 
only, any one of which could be satisfactorily applied 
to the standard cylinder proposed in this paper, all 
three having been developed by British engineers to 
operate at speeds much in excess of 1,500 r.p.m. The 
systems are :— 

(1) “ Open” combustion chamber with poppet inlet 
and exhaust valves and injection by ‘ pepper-castor ” 
nozzle without organised turbulence of the air. Used 
in the Beardmore* and Royal Aircraft Establishment, 
Farnborough, engines. 

(2) Single sleeve valve with single-hole injection and 
organised turbulence or air swirl as employed by 
Ricardo.t 

(3) Poppet valve engine with single-hole injection 
into antechamber as developed by the Associated 
Equipment Company in conjunction with Ricardo. 

In system (1) the fuel is injected into an open com- 
bustion chamber of compact form through a number 
of very fine jets, in order to distribute the fuel as 
uniformly as possible throughout the air. No attempt 
is made to increase the normal turbulence due to the 
entering velocity of the air, or to give it any organised 
directional flow. This system relies for complete com- 
bustion on the ability of the fine jets to search out all 
the air. The advantages of the system may be said to 
be high efficiency, due to small heat losses, high power 
output, and easy starting unassisted by electric * glow- 
plugs,” or other means. The disadvantages are that 
in order to secure adequate penetration the system 
calls for high injection pressures, which present some 
slight design difficulties. The jets with holes which 
are only between 0-012 in. and 0-016 in. in bore, are 
not easy to construct, and very careful straining of 
the fuel oil is necessary to prevent them from becoming 
choked with scale or other foreign matter. These 
difficulties are not, however, insuperable, and have been 
overcome in engines running under much more severe 
conditions than are called for in railway service. 
The system is employed on a Rolls-Royce petrol 
aircraft engine converted by the Royal Aircraft 
Establishment to work on the compression-ignition 
cycle. The fuel consumption of this engine at full 
load is about 0-42 lb. per brake horse-power-hour. 
Messrs. Beardmore are now constructing a series of 
engines working on this system, and several are in 
service giving satisfactory results (see Fig. 8). 

In system (2) the air within the combustion chamber 
is caused to rotate at a high velocity past the fuel jet. 
The advantages of this system are that the combustion 
air itself is utilised both to pulverise and to distribute 
the fuel. It is possible, therefore, to use a single-hole 
injector with a comparatively low injection pressure. 
No complicated fuel valve is required, all that is 
necessary being a plain jet, almost as in a petrol engine 
carburettor, fitted with a simple form of check valve 
to prevent air'being forced back into the fuel system. 
Engines of this type are singularly free from mechanical 
clatter. The disadvantage of this system is that the 
outer layer into which the fuel is projected is cooled 
somewhat by its rapid flow over the walls of the com- 
bustion chamber, hence the engine does not start from 
cold so readily as with system (1). Special provision 
for starting, such as electric “glow plugs,” must 
therefore be made. Fuel consumption is slightly 
higher than in the central-injection poppet valve engine 
for the same reason. For a given performance, the 
sleeve valve engine is slightly heavier than the type 
employing system (1) or (3). Fig. 10 gives a typical 
power and fuel consumption curve. 

System (3) in effect employs the same arrangement 
of rotational swirl as system (2). A single-hole injector 
introduces the fuel into the rapidly-revolving mass of 
air. This system possesses the advantage of a very 
good degree of flexibility, which is somewhat difficult 
to obtain in a compression-ignition engine. Construc- 
tionally, the engine is very simple, conforming to 





* See ENGINEERING, vol. cxxxii, page 318 (1931). 

Tt See ENGINEERING, vol. cxxvii, page 198 (1929) and 
vol. cxxxii, page 320 (1931). 

} See ENGINEERING, vol. cxxxii, page 576 (1931). 

§ See ENGINEERING, vol. cxxxiv, page 771 (1932), 





standard petrol engine practice. The disadvantage is 
the heat loss when the exhaust gases pass out through 
the passage leading to the combustion chamber. This 
causes this type of engine to show a slightly less favour- 
able fuel consumption than one built either to system 
(1) or (2). Power curves are shown in Fig. 14. 

In selecting a type of internal-combustion engine for 
railway work, it is important to take into account the 
fact that it will have to be handled in existing railway 
workshops and running sheds by men trained in steam 
locomotive practice. A certain amount of specialisa- 
tion by the staff will be inevitable on the introduction 
of the internal-combustion engine, but this difficulty 
can be minimised by transferring to oil-electric traction 
complete sections of line where the traffic is suitable. 
The author suggests there are many sections in this 
country where the standard unit described in this paper 
would meet all demands for both passengers and goods. 
Specialisation must, however, be reduced to a minimum, 
and so far as is possible, therefore, the employment of 
materials or operations with which locomotive men are 
not familiar should be avoided in the internal-combus- 
tion engine design. The author considers that of the 
three systems described above, No. 2, «.e., the single 
sleeve valve, most nearly meets this particular require- 
ment. In this type of engine there are no camshafts, 
poppet valves, and valve gear—all of which are strange 
to the locomotive man—their place being taken by 
a sleeve with it piston-like cylinder head, a construc- 
tion somewhat similar to that of a locomotive piston 
valve. It is possible also in the sleeve-valve engine 
to reduce to a minimum the use of gear wheels, for 


which locomotive departments are not normally 
equipped. Crankcase, cylinders, sleeves, and heads 
can all be made in cast-iron. The sleeve-driving 


mechanism is straightforward. The injector used on 
the sleeve-valve engine is, as stated earlier, an extremely 
simple device. As regards the periodical decarbonisa- 
tion, this is a specially simple operation on the sleeve 
valve engine, which could readily be carried out by an 
average locomotive department apprentice. There are 
otherwise practically no adjustments which need be 
made to a sleeve-valve engine between overhauls, As 
regards the parts common to all high-speed internal- 
combustion compression-ignition engines, successful 
crankshafts with clipped hardened crank pins and 
floating bushes are in use, a construction not unlike 
locomotive crank axle arrangements. There is nothing 
unfamiliar to the railwayman about the connecting 
rod design. For speeds such as are suggested in this 
paper, a forged aluminium piston is desirable. The 
injection pump is a somewhat highly-specialised part, 
but perhaps not more so than the mechanical lubricators 
now almost universally used on steam locomotives. 

In order to secure maximum economy in fuel and 
to reduce wear and tear on the engine, it is desirable 
so to arrange the electrical equipment that the engine 
can be operated at three speeds, namely: (a) Full 
speed for acceleration and heavy duty; (6) three 
quarters full speed for normal operation ; and (c) one- 
quarter full speed for idling. The advantage to be 
gained in fuel economy by speed reduction on account 
of improved mechanical efficiency is clearly indicated in 
the curves shown in Fig. 14. Engines of the single 
sleeve-valve type just described, running at piston 
speeds of 1,500 ft. per minute—that is to say, equivalent 
to speed (b), above, on the standard unit proposed in 
this paper—have now worked as long as 10,000 hours 
without overhaul, There is no difficulty in designing 
an engine which avoids crankshaft resonance periods 
at definite and well-separated speeds such as are 
proposed. Infinite speed variation, however, calls for 
the use of crankshaft dampers with consequent increase 
of expense and weight. The effect of slipper flywheels 
and other dampers, moreover, is somewhat difficult to 
sapere so that the necessity for their use should 

e avoided. It is not easy to secure good combustion 
over a wide range of speeds, especially with the open 
type of combustion chamber. Fixed speeds are, 
therefore, important in securing low first cost, reliability, 
economy, and simplicity of remote control. 

Installation of the Oil Engine in the Locomotive.—It 
is important, in order to keep the first cost of the 
installation as low as possible, and to enable as much 
as possible of the work done by the somewhat expensive 
generating set to be transmitted to the driving wheels, 
that electric supplies to auxiliary machinery shall be 
reduced to a minimum. In the suggestions that 
follow, it will be seen this has received special attention. 

Engine Cooling System.—This should be on the 
evaporative principle. In this system the water is 
circulated by the engine-driven pump around the 
water jackets through a separator tank only, and not 
through a radiator, as in the normal water-cooled 
system. After a very few minutes’ running, the 
water is at boiling temperature. The steam then 
formed is taken from the top of the separator tank 
into the condenser, the condensate returning by gravity 
or engine-driven pump to the separator tank for 
re-circulation. The evaporative system now coming 
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into use to a large extent on aircraft has many advant- 
ages when applied to the oil-electric locomotive. 
These are as follows : 

(1) The condenser need only be of sufficient cooling 
capacity for average requirements. It is no detriment 
to allow steam to blow away through the vent during 
periods of maximum load. 

(2) Owing to the increased temperature difference 
between the radiating surfaces and the atmosphere 
over that available with a water-cooling system, and 
owing to (1) above, the size of the radiator can be 
greatly reduced. 

(3) The system is self-adjusting and calls for no 
regulation by manual or other means for varying loads. 
This greatly facilitates operating the engine from a 
remote control, and calls for no special electrical 
devices, except a “‘ no water” red light indicator. 





(4) The higher constant temperature of the cylinder | 
jackets gives improved economy and overall efficiency | 


of the compression-ignition engine. 

(5) The radiating surfaces are empty unless the 
engine is at work, so that no protection against freezing 
is necessary. 


It is of interest to note that the Beardmore oil 


engines in airship R101 worked with entire satisfaction | 


with an evaporative cooling system developed by 
Wing Commander T. R. Cave-Brown-Cave, 
M.1.Mech.E., and it has been a matter of surprise to 


C.B.E., | 


the author that this system was not employed in the | 
Beardmore railway oil-engines, in which the airship | 


engine design was closely followed. 
fan be required, this should be engine driven. 

Exhaust System and Carriage Heating.—Electrical 
heating for passenger compartments is inadmissible on 
account of high current consumption and first cost. 
Moreover, steam-heating apparatus is fitted in the 
rolling-stock already existing which must be used in 
conjunction with the oil-electric locomotive. It is 
necessary, therefore, that some device shall be installed 
utilising the waste heat in the exhaust gases for steam 
generation. There are already on the market several 
types of exhaust gas-heated boilers, but these are too 
elaborate and expensive to warrant their introduction 


for the single purpose of supplying low-pressure steam | 


for carriage heating. In the author's opinion, it should 


be quite possible to develop a simple flash boiler formed | 


of coils of heat-resisting steel tube inserted in the 
exhaust pipes, thermostatic control on a water supply 
furnished by an engine-driven pump being provided 
as to give automatic control. The exhaust gas 
temperatures, under normal conditions of operation in 
a compression-ignition engine, are not sufficiently high 
to do any serious damage to the tubes during periods 
when water is cut off. 

It considered that the generator 
motors, &c., should in all cases be mounted on a self 
contained truck. Such an arrangement has several 
advantages. First, the same general design of unit 
can be used singly, or duplicated, for passenger work, 
articulated to a set train; 
goods service; and for mineral work, when two units 
can be articulated to form a single locomotive. Second, 
for passenger working the separate mounting of the 
unit ensures that noise, vibration, and smell are not 
transmitted to passenger compartments. Also, in the 
event of it being necessary to change the power unit 
for overhaul, this can be done in a carriage siding, 


so 


18 set, 


Should a cooling | 


| 
traction 


as a single locomotive for | 


thereby avoiding loss of carriage mileage during repair | 


periods of the unit. And third, in the shops the 


arrangement is convenient on account of its general | 


standardisation. Also it avoids the necessity 
bringing carriage stock into locomotive ere« ting shops, 


or vice versa, 


Scuwerzeriscue Bauzurene With its for 
December 31, 1932, the Schweizerische Bauzeitung, the 
Swiss weekly technical journal, which deals with archi- 
tecture, civil, mechanical and electrical engineering, 
peer ot its fiftieth year. The first issue appeared 
on January 6, 1883. The journal is also the official 
organ for the Swiss Association of Engineers and Archi 
tects, and for the Association of Former Students of th« 
Federal Technical College. The in question, the 
2608th. gives a brief illustrated review of school buildings, 
bridges, waterworks, mechanical plant, electrical installa 
tions, and railway rolling-stoc! cdénatructed at different 
times during the last half centusy, and short abstracts of 
the news items of fifty years ag 


issue 


issue 


Torauisaron BaN AND ENGINEERING UNEMPLOY 
MENT The manufacturers of totalisator machinery and 
equipment, who include a number of well-known engineer 
ing firms, have forwarded a resolution to the Prime 
Minister and Home Secretary pointing out that a con- 
siderable amount of capital had been invested in these 
machines in the belief that they were legal on greyhound 
racecourses and that, as a result, a large amount of em 
ployment has been provided in the iron, steel, copper, 
Jakelite, building, printing and other trades. It is 
strongly urged therefore that H.M. Government should 
immediately take steps to legalise the use of mechanical 
totalisator apparatus on approved greyhound race 
courses and thus to prevent a large amount of skilled and 


unskilled labour being thrown out of work 


of | 


AUTOMATIC LOAD-ADJUSTING 
POWER-TRANSMISSION CLUTCH. 


Tae three accompanying figures show a novel form 
of transmission clutch, in which metal in a finely- 
divided mobile form is employed in a manner some- 
what analagous to oil or water in the hydraulic clutch. 
It is known as the Pulvis clutch and is, we understand, 
of Continental origin, but is now being made by Messrs. 
The British Rema Manufacturing Company, Limited, 
Halifax, as sole British licensees. The figures are 
somewhat diagrammatic, but serve to illustrate the 
principle employed. The driving shaft, the direction 
of rotation of which is indicated by an arrow, has keyed 
to it a hub A flanged at both ends, which flanges are 
connected by a pair of blades B, diametrically disposed. 
The impeller thus formed is free to rotate inside a 
housing C, the external surface of which may be formed 
as a belt pulley, as shown, or grooved for a Texrope 
drive. The housing may also be simply used as a coup- 
ling, in which case a flange on the driven shaft is bolted 





| to it, or a spur wheel or pinion may be attached to form 
| a direct gear drive. In all cases, it is important to note, 


the interior of the housing is not smooth as shown, but 
is formed with a surface having closely-pitched small 
serrations parallel to the axis. The ends of the housing 
have bearings on which it can rotate on the shaft, and 
the surface has a hole, closed, when working, by a plug, 
through which a quantity of small steel shot, D, is 
inserted into the interior. 

The condition of the clutch, when at rest, is shown in 
Fig. 1, the shot lying at the bottom of the pulley. 
The driving shaft, when started, is under “ no load” 
conditions. As the speed of the driving shaft increases, 
the blades of the impeller plough through the shot in the 
manner indicated in Fig. 2, and the resistance of the 
pulley gradually increases also until, at full load, all the 
shot has packed in front of the blades as in Fig. 3, and 
the pulley is locked to the shaft. Should an overload 
occur, the cohesion of the shot is broken down and the 
impeller merely ploughs through it again, just as it 
did when starting. The time required for complete 
coupling is determined by the weight of shot, which can 
be readily adjusted through the plugged hole. It can 
be varied from a few seconds to six or seven minutes, 
the latter period, however, being necessary in certain 
cases only, such as separators and some other kinds of 


centrifugal machines. Precautions are taken that no 











oil or grease for lubricating the bearings can enter the 
shot chamber. 

It is claimed on behalf of this clutch that the switch- 
gear equipment for motor drives can be greatly 
simplified, that the maximum power demand on starting 
as well as the running power consumption is reduced, 
that the automatic disconnection on an overload pre- 
vents breakdown, damage to tools, &c., that it ensures 
shockless starting against full load, and that a smaller 
size of prime mover can be used than with clutches 
having a permanently fixed attachment between the 
driving and driven shafts. It is at present made, in 
both the pulley and plain coupler forms, in 10 stock 
sizes which are suitable for 15 diameters of shaft, 
ranging from 3 in. to4 in. The horse-power trans- 
mitted by the clutch with the driving shaft running at 
1,000 r.p.m., is, for the smallest size, 0-4 minimum to 
1-6 maximum and, for the largest size from 4 minimum 
to 200 maximum. 


ELECTRIC ERASING MACHINE. 


A HANDY appliance which should save considerable 
time in the drawing office when alterations or correc- 
tions have to be made to drawings or tracings, is 
shown in the accompanying illustration. It comprises 
a small universal motor, which can be operated on 
either direct-current or alternating-current from 
25 cycles to 60 cycles, mounted in a moulded Bakelite 
casing and provided with a handle in which a switch 
for stopping and starting the motor, and giving two 





foam 














speeds, is fitted in a convenient position. The armature 
spindle of the motor is provided with a collet chuck 
in which is fitted a small piece of special erasing rubber 
about 1 in. in length, and about the same diameter as a 
lead pencil. By applying this to the paper or tracing 
cloth when the motor is running, a line can be neatly 
and cleanly erased without removing adjacent lines or 
injuring the paper or cloth. The erasure, moreover, is 
effected with remarkable rapidity. The power con- 
sumption of the motor is only 25 watts, so that it can be 
connected to any convenient lamp-holder, and the 
complete machine weighs only 24 oz., so that it is 
easily controlled and can be used for long periods, if 
necessary, without fatigue. It is made by Messrs. B. J. 
Hall and Company, Limited, Stourton House, Dacre- 
street, Westminster, S.W.1. 


Tue ILLUMINATION OF THE MALL, Lonpon.—Acting 
on the instructions of H.M. Office of Works, The 
Charing Cross Electricity Supply Company, Limited, have 
recently modernised the lighting of the Mall, London. 
For reasons of economy, it was desirable to use as many 
as possible of the existing cables through which the old 
are lamps, which were arranged in groups of four im 
series, were supplied. In the new installation, the 
lamps are therefore arranged in the same manner, and 
are supplied through auto-transformers, the primary 
voltage being 400. Eighty-eight lanterns, in all, are used. 
These were manufactured by the General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, and are fitted with prismatic single-piece glass 
reflectors, the outer globe being lightly diffusing to 
prevent glare. Specially-designed 12°5-ampere series gas 


| filled Osram lamps are used, the result being a four 


. Seat ; 
fold increase in illumination. Relays and substitutional 
resistances are provided to enable the circuit to be 
maintained should one of the lamps in a series fail 
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THE BATTERSEA GENERATING 
STATION OF THE LONDON 
POWER COMPANY. 


TuE site of the Battersea generating station of the 
London Power Company, the first section of which 
is now nearing completion, covers about 15 acres. 
It is bounded on the north by the river and on the 
west by railway sidings, as shown in the plan 
reproduced in Fig. 1, which also indicates the 
general lay-out of the plant. Its ultimate designed 
capacity is 400,000 kw., of which the present build- 
ings will accommodate half, though initially only 
six steam-raising units and two generating sets, 
with an aggregate output of 160,000 kv.-a., are 
being erected. On the other hand, the switchgear 
installed is designed for the control of the addi- 
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brownish tint, the appearance having been enhanced 


chimneys, which form a prominent feature of the 


by the use of a wide nearly white joint and by the structure and whose bases include the gas washing 


employment of brick soldier courses, even for the 
wide-span lintels. The interior walls of the build- 
ings are formed of Phorpres bricks, which were 
supplied by the London Brick Company and 
Forders, Limited, Peterborough. The backing 
has been carried out in Fletton brickwork, while 
for the walls of the lighting wells and the inner 
sides of the parapets, a Midhurst white brick has 
been used. Below the faience of the turbine room, 
where durability, combined with appearance, will 
be essential, a buff Ruabon brick has been employed, 
while for the linings of the inside faces of the 
chimney towers and main flues an acid-resisting 
Accrington engineering brick, set in acid-resisting 
mortar, was adopted after some experiment. In 
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tional set, which will complete this portion of the 
station, and will enable connection to be made to 
the adjoining grid sub-station, as well as to the 
generating stations at Deptford, Willesden, Grove 
Road and Bow and to the high-tension network 
of the Company. The present control room will 
also serve the completed station. 

The site was formerly occupied by waterworks and 
had a number of deep depressions in the clay sub-soil. 
Before construction was begun it was therefore 
surrounded with sheet piles, some of which were 
as much as 75 ft. long, to ensure a firm foundation 
for the permanent concrete retaining walls and 
to exclude water from the basements. As will 
be gathered from Fig. 14 on page 102, which is a 
general view of the station and site looking north, 
and gives an excellent idea of its position in relation- 
ship to other historic London buildings, steel frame 
construction, which was supplied and erected by 
Messrs. Sir William Arrol and Company, Limited, 
59, Palace-gate, London, S.W.1, has been used for 
the superstructure. The framework, as will be 
clear from Figs. 2 and 14, the former being a view of 
the station looking south-east, has been encased 
externally with a thin hard Blockley brick of 





one chimney tower these bricks are set in Prodorite, 
while in the other Keralith compound, with a 
backing of Hygean rock composition, has been used. 
The whole of the internal construction of the two 
towers and the main flue has been coated with 
Keragal acid-resisting compound. 

As regards interior decoration the turbine room, 
a view of which is given, before the erection of the 
machines was commenced, in Fig. 11, on page 91, 
has been faced with black and grey faience tiles, 
made by Shaw’s Glazed Brick Company, Limited, 
Darwen, while the adjacent steam and electrical 
annexes are similarly lined. The walls of the 
control room are faced with polished Napoleon 
marble, which was carefully selected for colour 
and veining, while in the same room an effect of 
spaciousness has been obtained by using a metal 
ceiling sprayed with cellulose, the floor being of an 
Empire teak block. The main entrance hall at the 
south end of the station is similarly treated, though 
here the floor is of marble. The other floors are 
either of Maxwell fabric or hollow tile construction. 

The building, excluding the two chimney towers, 
is 480 ft. long and 270 ft. wide, its height above 
ground level varying from 84 ft. to 136 ft. The two 





plant, are carried on reinforced concrete platforms, 
one of which is shown in course of construction 
in Figs. 3 and 4, Plate IV. These platforms 
measure 78 ft. by 40 ft., and on them a brickwork 
tower has been built up to a height of 200 ft. above 
ground level, the upper 30 ft. of this structure 
forming an enclosure to the chimney proper. The 
latter is of ferro-concrete and is of circular section 
with a slight taper towards the top, so that the 
diameter diminishes from 30 ft. to 23 ft. The 
exterior appearance of the chimneys is enhanced 
by a number of bold vertical ribs, which end just 
below the plain moulded surmounting cap, the latter 
being 337 ft. above ground level. The concrete 
work begins 166 ft. above the ground, the reinforce- 
ment being anchored to the steel construction of the 
towers. As will be gathered from Figs. 2 and 14, 
not only internal, but external steel tubular scaf- 
folding was used in the construction of the 
towers, progress being assisted by the use of an 
internal electric hoist. For precautionary reasons 
the rate of construction was limited to an average 
of 12 ft. rise per week, and the second chimney 
was not begun until the first had been completed. 
The building work we have just described was 
carried out by Messrs. John Mowlem and Company, 
Limited, 91, Ebury Bridge-road, London, 8.W.1, 
Sir G. Gilbert Scott, R.A., acting as advisory 
architect for the design and Messrs. C. S. Allott 
and Son, Manchester, as advisory civil engineers. 
It may be added that the site is surrounded by a pre- 
cast concrete fence 9 ft. 6 in. high, the construction 
of which was so arranged that only seven units 
were required for casting purposes. 

The river works at the station include a coaling 
jetty, below which is the intake for the circulating 
water system, a screening chamber and an outlet 
chamber, both of the latter being situated on the 
river wall itself. The jetty, a view of which before 
the coal-conveying plant mentioned below was 
installed, is given in Fig. 5, Plate IV, is 426 ft. long 
by 36 ft. wide. It was constructed inside a coffer- 
dam, composed of steel piles 50 ft. to 56 ft. long, 
the river bed being dredged out to give 11 ft. of 
water at low tide, so that two 2,000-ton colliers will 
be able to lie alongside simultaneously. It is built 
entirely of reinforced concrete and consists of « 
deck supported on columns, which are stiffened by 
horizontal walings and struts and diagonal bracings. 
It is protected by timber fenders, and is fitted with 
eight buffers of the carriage spring type. Up and 
down stream of the jetty are two dolphins, while 
underneath it are two reinforced-concrete intake 
chambers. The foundations of these chambers were 
also taken down behind a cofferdam into the 
bed to a depth of 14 ft. and, as will be seen in 
Fig. 6, Plate IV, the open sides of the jetty, 
which form the inlets to them, are protected by 
screens. The chamber walls are vertical inside, 
steps being formed on the outer side. The screen- 
ing chamber was excavated in the river wall in one 
cofferdam, and is also constructed of reinforced 
concrete. It is 51 ft. deep and is divided into 
six separate bays, two of which are shown in Fig. 16, 
page 102. It is connected to the inlet chamber by a 
short horizontal tunnel as shown in Fig. 1, while 
each bay is connected to the pump tunnel through a 
Bracket endless band self-cleaning screen. The con- 
nection tunnel is 950 ft. long and 12 ft. in diameter, 
and terminates in a suction chamber just before 
the pump house is rerched. The outlet chamber is 
situated between the western end of the jetty and 
a timber dolphin, and is connected to the condenser 
discharge ducts by a similar tunnel. It was also 
constructed inside a dam, the bed being excavated 
to a depth of 57 ft. for the purpose. In front 
of it is laid an apron consisting of mass concrete, 
93 ft. long by 26 ft. wide, which spreads the water 
out into the river. A similar outlet will be con- 
structed at the eastern end of the jetty when the 
second section of the station is built. It will further 
be necessary to build a second screening chamber. 
Messrs. John Mowlem and Company, Limited, also 
acted as contractors for this portion of the work. 

The coal required for steam raising purposes will 
be brought in by the London Power Company’s 
own 2,000-ton colliers, of which four have already 
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been built, and will be unloaded by the two grab 
cranes, which are visible on the jetty in Fig. 7, 
Plate IV. These cranes, each of which has a 
capacity of 240 tons per hour, were constructed 
by the Clyde Crane Company, Limited, Mossend, 
Glasgow, and will discharge into hoppers and 
thence through weighers on to the coal conveying 
plant, which has been built by Messrs. Naylor 
Brothers, Limited, London. This plant consists 
of two belt conveyors marked 1a and IB in Fig. 1, 
which will take the coal to the eastern end of the 
jetty. Here it will pass through chutes on to a| 
second pair of conveyors, 2a and 28, which will | 
convey it to a transfer tower, A, on the wharf. 
This tower can be seen in the background of | 
Fig. 7. In this tower the equipment is so arranged | 








that coal can be taken either direct to the boiler| able, so that the size of ash discharged can be | station. 


house, or to the storage ground, or can be discharged 
into wagons for conveyance by rail to those stations 
of the company which have not direct access to the | 


river. ‘The boiler-house conveyor system consists 


of two pairs of conveyors 6a and 6B and 7A and 7B | Stoker 
| W.C.2, and will be conveyed into a cylindrical) two chimneys, where they will be subjected to the 


in Fig. 1, which are almost at right angles to each 
other, the change in direction being made in tower 
C, which is visible on the left of Fig. 2. In emer- 
gency, rail-borne coal can also be brought up 
to this tower, through two 30-ton tipplers, which 
are installed on the eastern boundary of the site, 
in the building which can be seen on the right of 
Fig. 14, and a single conveyor which is marked | 
No. 8 in Fig. 1. The storage ground, which is| 
580 ft. long by 200 ft. wide, and has a capacity of | 
75,000 tons, consists of a reinforced concrete basin 
14 ft. deep, one side of which is visible in Fig. 2. 
Coal destined for deposit in it will be transferred 
in tower A from the No. 2 conveyor to No. 3 
conveyor, which runs parallel to the river. The latter 
conveyor, which can be seen on the right of Fig. 7, 
Plate IV, will in turn, discharge on to the lower, 
No. 4, belt of a travelling bridge, which spans the 
storage ground, coal being thus delivered through a | 
tippler at any point of the latter. Recovery will 
be effected by a crane with a capacity of 100 tons 
per hour, which will discharge on to the upper, No. 5, 
conveyor on the bridge. This conveyor in turn, 
will feed back on to the conveyor which runs parallel 
to the storage ground, so that the boiler house | 
system can be supplied in the way already described. | 

| 





The boiler house, which is 500 ft. long by 105 ft- 
wide by 150 ft. high, will ultimately contain nine, 
but is at present being equipped with six, steam- | 
raising units, each of which will be capable of a| 
maximum output of 330,000 Ib. of steam per hour | 
at a pressure of 650 Ib. per square inch, and a final | 
temperature of 875 deg. to 900 deg. F. The units | 
were manufactured by Messrs. Babcock and Wilcox, | 
Limited, Farringdon-street, London, E.C.4; each | 
comprises a vertical header boiler, all four walls of | 
the combustion chamber being of the Bailey type. 
It also comprises an interdeck superheater, a | 
forged steel return-bend economiser, and a tubular 
air heater, the total heating surface being about | 
114,000 sq. ft. |The economiser and air-heater are | 
mounted above the boiler, the former being behind | 
and the latter in front. The boiler steam drum 
is a solid steel forging 47 ft. long, by 48 in. internal 
diameter, weighing about 36 tons, and is fitted 
with internal bafiles. At the firing level, each 
boiler occupies an area of about 1,200 ft. 
Firing will be effected by Taylor retort-type stokers, 
manufactured by the Taylor Stoker Company 
Limited, Great Smith-street, London, W.1, and | 
arranged along an aisle between the boiler and 
the turbine rooms. At the rear of the boilers a | 
second aisie will serve as a control aisle, both for | 
the present and the future boiler house. This | 
aisle surmounted by a crane for handling | 
tubes, etc. Each stoker, a view of which, with the | 
lower part of the combustion chamber 





sq. | 
| 


is 


is given | 
in Fig. 9, Plate LV, is made up of 20 retorts, arranged | 
on a slope of 20 degrees and will be supplied with | 
coal through non-segregating Taylor chutes. The | 
projected grate area of each stoker is 752 sq. ft. | 
On reaching the base of the stoker, the refuse | 
will slide over an extension grate, which is also | 
visible in the illustration, into a crusher pit. This | 
has a capacity of about 23 tons, and will always | 
be full. 


: | 
Its floor is formed by two crusher rolls, | 
which will operate intermittently and grind out | 


ash at such a rate that the top of the mass will | 


always be level with the bottom of the extension 
grate. The rams and pushers, by which the 
coal will be forced down the retorts and the fuel 
bed kept clean, will be driven by two 20-brake 
horse-power direct-current motors, one of which is 
spare, through gear boxes which, in conjunction with 
the regulation possible on the motors, will enable a 
wide range of feeding speeds to be obtained. The 
retorts are divided into five section of four, and the 
speed of the rams and pushers in each section will be 
independently adjustable. Two sets of crusher rolls 
are provided for each boiler, each of which can 
be driven independently at a speed varying from 
one to three revolutions per hour. The distance 
between the roller and the crusher plates is adjust- 


regulated. 
After grinding, the fine ash will be discharged 


through hoppers into the race of a continuous water 


|sluicing system manufactured by the Underfeed 


Company, Limited, Aldwych, London, 


They draw the flue gases through twin Pneuconex 
| grit arresters and, like the forced draught fans, 
| were manufactured by Messrs. Davidson and 
Company, Limited, Belfast. In addition to the air 
| which will be supplied to the combustion chamber 
| through the stoker tuyeres, over-fire air fans also 
| generate a supply of secondary air, which will be 
| injected through the front wall in the lower part 
|of the combustion chamber, thus causing a} high 
| degree of turbulence and giving better control of 
the combustion conditions. These fans were 
|manufactured by Messrs. James Howden and 
Company, Limited, Glasgow. The induced-draught 
|fans will impart sufficient pressure to the leaving 
| gases to force them through the washers, which, as 
| is well known, will be an important feature of the 
These washers consist essentially of a 
primary chamber in which the gases will be 
subjected to sprays of water, so that about 20 
| per cent. of the sulphur will be removed. They 
| will then pass into the scrubbers proper, which 
are arranged in the main flue running between the 
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reinforced concrete ash sump, which is shown under 
construction in Fig. 15, page 102. The contents 
of this sump will be removed periodically by a 
grab running on a circular telpher track and will 
be discharged into an overhead ash hopper, which 
is visible in the foreground of Fig. 14. A truck ash 
system has also been installed for emergency use, 
while there is a separate suction disposal plant and 
settling tank for the grit from the arresters and for 
the soot dispersed by the soot blowers. The soot 
blowers are supplied with air from three electrically- 
driven compressors manufactured by Messrs. Hick, 
Hargreaves and Company, Limited, Bolton, with 
a displacement of 600 cub. ft. per minute at a pres- 
sure of 130 lb. per square inch. 

Each boiler is equipped with four forced and four 
induced draught fans, all of which are installed 
on a covered-in floor in the boiler house, 100 ft. 
above the firing level. The former are 56} in. in 
diameter and have an output of 33,000 cub. ft. 
of air per minute against 10-75 in. water gauge 
when running at 725 r.p.m. They are driven by 
115-h.p., 3,000-volt motors, manufactured by the 
Lancashire Dynamo and Crypto, Limited, Trafford- 
park, Manchester, through Vulcan-Sinclair hydraulic 
couplings. The induced draught fans have a 
capacity of 51,500 cub. ft. per minute against a 
pressure of 15-25 in. water gauge at a temperature of 
270 deg. F., and are driven by 260-h.p. motors. 
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catalytic action of a number of iron fillings, whose 
surfaces will be kept moist. This treatment will, 
it is expected, remove a further 70 per cent. to 
75 per cent. of the sulphur. The gases will then 
flow down through the centre chamber of the 
tower, in which further iron fillings will be placed, 
and finally up the two side chambers, which will 
contain scrubbers. Here they will receive treat- 
ment from an alkaline wash. Finally, they will 
pass through moisture eliminators before they 
escape to the atmosphere, the draught being 
assisted by hot air from the forced draught fans. 
The lay-out of this plant has already been illustrated 
in ENGINEERING.* The water for washing purposes 
will be obtained from the main circulating system 
through tanks in the towers and after being brought 
into contact with the gases will fall by gravity into 
aerating tanks and thence into filter beds outside 
the station, one of which is shown in course of 
construction in Fig. 8, Plate IV. These beds will 
be used for clarifying and treating the effluent 
before it is returned to the river. 

The steam from the boilers will pass into steam 
receivers and thence to the turbines. One of 
these receivers, which, like the mains, was manu- 
factured by Messrs. Aiton and Company, Limited, 
Derby, is shown in course of erection in Fig. 10, 





* See ENGINEERING, vol. cxxx, page 710 (1930). 
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Plate IV, and attention may be called to its creased 
bends and weld-sealed flanges. The receivers are 
installed in the basement of the mechanical annexe 
to the turbine-room and are solid steel forgings. 
The turbine-room, a view of which before the 
erection of the plant was begun is given in Fig. 11, 
on page 91, is 475 ft. long by 80 ft. wide by 100 ft. 





11,000 volts and a frequency of 50 cycles when 
running at 1,500 r.p.m., and a 6,250 kv.-a. service 
alternator, which generates three-phase current 
at 3,300 volts. Beyond the service alternator are 
the main and auxiliary exciters, the overall length 
of the set being 102 ft. 

The high-pressure cylinder of the turbine is of 


high. It contains two 80,000 kv.-a. sets, which | steel throughout, the top and bottom halves each 


were manufactured by the British Thomson-Houston | comprising a single casting. 


It contains 19 low- 
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Company, Limited, Rugby, 


80,000 Ky.-A. TurBo-ALTERNATOR DuRING ERECTION. 


and the Metropolitan-| velocity impulse stages, the diaphragms in which 


Vickers Electrical Company, Limited, Manchester. | are of the built-up type and are provided with a 
The general appearance of these units will be gath- | three-point support, so that they can expand con- 
ered from Fig. 13 on page 92, while the electrical end | centrically while maintaining their joints steam- 


is shown in course of erection in Fig. 12, annexed. | tight. 
Both sets have been built to the same specification, | stainless steel with separate packers. 


The moving blades are of rolled-section 
The gland 


the steam end consisting of a high-pressure cylinder, | at the inlet end is of the axial-clearance labyrinth 


intermediate-pressure cylinder and 


double-flow, | type, while that at the exhaust end is of the single- 


low-pressure cylinder, all of which are direct-| comb, radial-clearance pattern, both being self- 


coupled in line and are designed to operate with | clearing. 


Except at the exhaust end, which is of 


steam at a pressure of 570 Ib. to 600 |b. per square | cast-iron, the intermediate cylinder is also of steel. 
inch and a temperature of 800 deg. to 850 deg. F. | It contains 22 impulse stages and its diaphragms 
The electrical group comprises an 80,000 kv.-a.| and moving blades are of the same construction as 
alternator, which generates three-phase current at! those in the high-pressure cylinder, except that in 





the five final stages the former are of cast-iron with 
cast-in blades of stainless steel. Annular spaces are 
provided after the seventh, twelfth, and seventeenth 
stages to permit the withdrawal of steam for feed 
heating. The rotor is located by a Michell thrust 
bearing at the inlet end and is connected to the 
high-pressure rotor through a Bibby flexible coup- 
ling. The low-pressure cylinder is of the double- 
flow type and is of cast-iron throughout. It was 
divided into six portions for convenience in trans- 
port. Each end of the cylinder contains six cast- 
iron diaphragms into which carbon-steel nozzle 
plates are cast. The wheels are pressed on to a 
hollow carbon-steel shaft and carry machined stain- 
less-steel blades. The glands at each end of the 
casing are of the water-sealed type ; each consist of a 
paddle wheel with curved vanes, which rotates in an 
annular chamber. They will be fed with condensate 
from a gravity tank, sealing being effected by the 
centrifugal action of the water. The water of con- 
densation will be thrown outwards from the rotating 
blades into an annular chamber, which is formed on 
the periphery of each diaphragm and then will be 
discharged into a space which is at a lower pressure 
than that in the stage. The shaft will be main- 
tained axially by a Michell thrust bearing. It is con- 
nected to the intermediate-pressure shaft by a 
Wellmann-Bibby coupling and to the alternator by 
a semi-flexible coupling. 

The stator of the main alternator weighs 135 tons, 
its frame being built up of welded steel plates. 
Along each side of this frame is a compartment in 
which the high-tension and neutral leads are placed. 
The stampings are of high-content silicon steel, and 
the windings, which are of the two-layer type, are 
insulated with mica and impregnated with bitumen. 
The rotor, which weighs 63 tons, is built up of three 
separate forgings, which are spigoted together and 
secured by long high-tensile steel hubs. Cooling is 
effected partly by fans mounted on the rotor and 
partly by two separate fans, one or both of which 
can be shut down at reduced loads. The air for 
cooling the rotor is passed into an opening in the 
central forging through holes at the ends, which are 
drilled at an angle, and is discharged into the air 
gap through radial holes in the outside surface. 
The end connections are ventilated by air which is 
passed through holes in the end-ring support sleeves 
and discharges into auxiliary slots below the 
winding slots. The service set is separately cooled. 
The exciter is of the double-armature type, one 
armature supplying the field of the main alternator, 
and the other that of the house-service alternator. 
The field of the exciter is separately excited from 
a small sub-exciter on the cascade system, which 
ensures the stable excitation of large alternators. 

In addition to the main units, a separate emer- 
gency house-service set has been installed. This 
was constructed by Messrs. Richardsons, West- 
garth and Company, Limited, Hartlepool, and 
consists of a 2,500 kv.-a. turbine, which has been 
designed so that it can be started up from cold as 
quickly as possible. It is supplied with steam at 
the full boiler pressure and temperature and 
exhausts to the atmosphere. The turbine is of the 
two-stage impulse type and runs at 3,000 r.p.m. 
It can be started electrically from the control room 
and is fitted with a Richardsons—Westgarth-Brown-— 
Boveri oil-operated, rodless-type governor. The 
alternator is of standard design and g>nerates three- 
phase current at a pressure of 3,0U0 volts and 4 
frequency of 50. 

The steam from the main turbines will exhaust 
into twin horizontal surface condensers of the Con- 
traflo type, which were also constructed by Messrs. 
Richardsons, Westgarth and Company, Limited, and 
have a total cooling surface of 60,000 sq. ft. They 
are designed to give a vacuum of 29-1 in. with the 
barometer at 30 in. when condensing the steam from 
the turbine at its normal rating, and when supplied 
with 2,850,000 gallons of circulating water per 
hour, at a temperature of 55 deg. F. They are 
attached direct to the exhaust branches of the 
turbine, their weight being supported on springs. 
The circulating water will be drawn from the 
river in the way already described, through a 
common suction chamber, by four horizontal 
pumps, which were manufactured by Messrs. 
Drysdale and Company, Limited, Glasgow. Each 
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of these pumps has an output of 2,000,000 gallons 
per hour against a head of 30 ft. when running 
at 365 r.p.m. These are installed in the basement 
at one end of the turbine-room, as shown in Fig. 1, 
where there is room for a further two sets. 

The condensate, heater-drain extraction and 
heater-drain delivery pumps were supplied by 
Messrs. Mather and Platt, Limited, Manchester, 
and are provided in duplicate. Each set of three 
pumps is arranged upon a common bed-plate, and 
is electrically driven by a 150-h.p., 3,000-volt motor 
running at 970 r.p.m. The heater-drain extraction 
pumps are of the two-stage centrifugal type, their 
suctions being connected to the drain flash box 
of No. 3 feed heater, to which the drainage from 
Nos. 4 and 5 feed heaters is flashed down. They 
will also receive the drainage from the evaporator 
coil traps and discharge to the suction branches 
of the delivery pumps, which are ot the Medivane 
type and, in turn, will discharge into the main feed 
pump suction system. The condensate extraction 
pumps are also of the two-stage centrifugal type, 
and will withdraw the condensate from receivers 
under the condensers and discharge it to duplicate 
air ejectors. The latter, which were manufactured 
by Messrs. Richardsons, Westgarth and Company, 
Limited, are of the Contraflo “Compact”’ type, 
and are capable of withdrawing 550 lb. of vapour 
per hour when the vacuum is 29-lin. To facilitate 
starting, each unit is also provided with a starting 
ejector, which is of the steam-operated, single-stage 
multi-jet type. This will enable a vacuum of 25 in. 
of mercury to be established from atmospheric 
pressure within 5 minutes of starting. 

The transfer of the condensate to the boilers will be 
effected on the Contraflo closed feed system, which 
has also been installed by Messrs. Richardsons, 
Westgarth and Company, Limited. Any excess 
in the demand for feed water over the supply 
of condensate available will be met automatically 
from surge tanks, the system employed being 
similar to that which is in successful use at Deptford 
West*. Similarly, any excess of condensate will 
be returned to the surge tanks. The necessary 
make-up water will be supplied by single-effect 
evaporators of Messrs. Richardsons Westgarth’s 
manufacture. These evaporators are incorporated 
in the five stages of feed heating plant. There are 
four boiler feed pumps, two of which will be steam 
and two electrically operated. These are installed in 
an annexe to the turbine room, which can be seen 
on the left of Fig. 11, page 91, and are arranged 
between the low- and high-pressure heaters. The 
approximate output of these units, which were manu- 
factured by Messrs. Mather and Platt, Limited, 
Manchester, is 1,300 galls. per minute against a 
pressure of 750 Ib. to 800 Ib. per square inch. A 
central system of weigh tanks for carrying out 
steam consumption tests is also being permanently 
installed, the "bus pipes of which will permit con- 
tinuous tests being carried out under full bleeding 
conditions. 

(To be continued.) 


Trapine Mernops in THe Unirep Srates.—A con- 
fidential memorandum dealing with methods of trading 
with the United States of America has been issued by 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. United Kingdom firms desiring to 
»0s8e88 a copy of the memorandum should apply to the 

»partment, quoting reference No. C.X. 4039. 

Exvecrric Som Heatine 1x Tomato Curture.—Mr. 
C. C, Campbell, of Preston, has obtained some interesting 
results from using lengths of electric soil heating cable, 
manufactured at the Pirelli-General Cable works of the 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C. 2, to provide bottom heat in 
hot beds and auxiliary heat in g.eenhouses and thus 
stimulating the growth of tomato piants. In the green- 
house, which was heated by hot water pipes, the cable 


was laid in the ordinary soil 4 in. apart at a depth of | 


8 in., the initial soil temperature being raised from 52 deg. 
F. to 74 deg. F. in forty-eight hours. Two rows of 
tomato plants were then put in, one in the heated and 
the other in unheated soil, the cable only being used 
between 10.30 p.m. and 9 a.m. The current con- 
sumption at the end of four weeks was 196 kw.-hr. 
During the day the soil temperature fell by 3 or 4 deg. 
according to the weather. The unheated plants were 
watered very little, but those which were heated were 
watered much more freely, the result being that the 
latter were ready for cutting four weeks earlier than the 
others. 


* See Enoingerine, vol. cxxxiii, page 89 (1932) 
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THE ENGINEERING OUTLOOK. 
II.—E.ecrricaL ENGINEERING. 


TuroveHout the present depression, electrical 
engineering has been the most resilient branch of 
the industry. In 1931, a considerable set-back was 
recorded, as compared with the previous year, but 
this set-back was as nothing compared with the 
catastrophic decline in other branches of engineering. 
The year 1932 showed an even smaller decline than 
1931, the home market being still supported in some 
measure by Government electrification activities, 
| while export business declined fairly steadily having 
| regard to the extreme difficulties under which it was 
being conducted. 

In Table I are given statistics of the importation 
of copper into the United Kingdom and the index 
‘of activity in the electrical industry of this country, 
|compiled by the Economic and Statistical Depart- 
| ment of the British Electrical and Allied Manufac- 
| turers’ Association, which appears in The Economist. 
| Copper is a material of such importance in electrical 











| manufacturing that fluctuations in its importation 
may be regarded as a valuable index of the activity 
of the industry, allowance being made for a suitable 
lag in time. 

The reduced volume of production indicated by 
| these figures is of a less alarming order than in 1931, 
while some of them hold out hopes of improvement 
toward the end of 1932. This mild fall over the 


| work-people insured and unemployed in the elec- 
| trical engineering industry published by the Ministry 
q 


Fie. 13. GeneRaL View or Tursine Room. 


of Labour. The resulting figure of employment 
given in Table II opposite shows a very small drop 
as a result of an increase in unemployment, the 
numbers insured having also risen once again to 
the highest level recorded. 

The figures in Table II for the years 1928 to 1932 
are not strictly comparable with those for preceding 
years, owing to the exclusion latterly of persons 
younger than 16 or older than 64. On the pre-1928 
basis, the figures for the last four years would 
probably be increased by some 2,000 workpeople. 
With this adjustment, it will be seen that electrical 
engineering, although losing some ground in 1931, 
still maintains the bulk of its improvement as 
compared with the earlier years reviewed. 





year as a whole is confirmed by statistics of the | 


As regards production for the Home Market, 
the Beama index shows a serious falling off. This 
|is probably due in the main to the cessation of 
| ordinary industrial demand with the deepening of 
| depression. Without the support of orders arising 
| from the national scheme of electrification, the 
| home market would be at a disastrously low level. 
| The serious decrease in exports shown in the Beama 
|index, is confirmed by Table III, in which the 
| volume and value per ton of British exports of 
| electrical machinery in recent years, are given. 
| The average value per ton in 1932 has been lower 
| again than in 1931, while volume by the end of 
| the year had reached the levels of the depression year 
| 1922. 

Turning to individual markets, exports to Europe 
| were considerably increased, as compared with 1931, 
'and were higher even than in 1929. Exports to 
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pom fell off most severely, while those to South | of the past. The world competitive situation is 
America were at roughly half the 1931 level. | |most easily gauged by an examination of the 
Empire markets were divided in tendency. South international export figures given in Tables V and 
Africa improved by one-third, British India by| VI. Table V gives the volume and Table VI the 
nearly one-half, but Australia, New Zealand and | s : A ‘ 
Canada all showed moderate declines. Other) 74™™* Re eee Acta Bember 
countries not included amongst those mentioned 

















above were rather disappointing markets in 1932. Number of Workpeople. 
Imports into the home market during 1932 Index 
showed a further considerable contraction, though | Date. | Gen 1923 = = 100. 
they no doubt retained their proportionate share of | Insured. | pioyed. Employed. 
a decreasing demand. The value-per-ton figure | 
shows no significant change from the high levels | July, 1923 60,960 3,158 57,807 100-0 
reached in 1931. The decrease during the last} ,, ‘1924 71.530 466 68,064 117-7 
quarter is no doubt attributable to the imposition | - = 76,720 oan | saan He 
of protective duties. The volume and value per | 2 1927 79,300 3,790 75,510 130-5 
Ini < , 1928 79,770 4,000 75,770 131-1 
ton of United Kingdom imports of electrical | » 3920 84430 3248 $1182 aa8.8 
machinery in recent years are given in Table IV. » 1930 89,860 7,084 82,776 143-2 
1931 92,470 13,185 79,285 137-2 
TaBLe I.—Indices of Activity in Electrical 1932 94,080 15,163 78,917 136-5 














Engineering. 





Tase III.—United Kingdom Exports of Electrical 


| 
a 
| 


gained relatively to her competitors, thanks to her 
departure from the gold standard, but the achieve- 
ment is somewhat hollow, as the improved British 
share relates to a world total so diminished that 
the British volume is itself smaller than in 1931. 
With the exception of Germany, which retains the 
leading place so laboriously won back last year, 
the gold standard countries do not make an impres- 
sive showing. The greatest consolation that is to 
be gained from these tables is that they do not 
indicate that the British industry has in any way 
lost its competitive power. On the contrary, the 
markets which have suffered most in sympathy 
with the fall in commodity prices are the Dominions 
and other great raw material producing countries. 
These, who were our best customers for electrical 
machinery, have gone entirely out of the market. 
The strength of our competitive power is shown by 
the fact that we have replaced these customers 
largely by central European countries, with whom 


TaB_E [V.—United Kingdom Retained Imports of 
















































































































































































| 
United Kingdom B.E.A.M.A. Index . EB , J hi ‘ 
Imports of Copper. | (1920 = 100). Machinery. ceeirtent Rapehinery 
Monthly | rd llc 2 
Average | Monthl Index val Index Index , Index 
for : | Index | Monthly Volume. | (1913 = | Value | (o13 = Monthly Volume. | (1913 - Value | (1913 = 
in Tons: | | 1913 = | Home. |Export.| Total. Avertqp. 100). | Per Ton. | *'}00). Average Sor M700). | Per Ton. | “TG9) 
: 100. | 
ae See Me Se ee Cs = ae 
=! 
. | l | Tons. £ Tons. £ 
1913 | 8012 | 100-0 | ] 1913 .% ..| 2,288 100-0 84-5 100-0 | 1913 902 100-0 115-2 100-0 
1922— 1922 1922— 
ist Qr. 4,954 | 55°6 linea. Ist Qr. 1,738 77:7 275-0 325-4 Ist Qr. 347 38-5 357-9 310-7 
2nd , 3.483 | 39-1 | b Not available. 2nd ,, 1.215 54-3 | 276-5 | 327-2 | 2na., 355 39-4 | 253-3 | 219-9 
3rd, 6,641 | 74-5 3rd ,, 1,191 53-2 216-9 256-7 Srd ,, 506 56-1 201-4 1748 
4th ,, 7,996 | 89-7 4th ,, 1,434 64-1 | 215-7 255-3 4th ,, 269 29-8 192-4 167-0 
1924— | 1924— | 1924— 
ist Qr. 139-8 | 101 91 98 ist ar. | 2,604 116-4 | 163-0 192-9 ist Qr. 274 30-4 261-9 227-3 
2nd ,, 137-8 | 106 100 105 2nd , 2,526 112-9 | 167-0 197-6 2nd ,, 391 43°3 241-2 200-4 
3rd ;, 143-9 4 | s2 |] 9 3rd ,, 2,468 110-3 175°7 207-9 8rd ,, 301 33- 267-8 232-5 
4th ,, 145-3 8 | 89 | 86 4th ;, 2,878 128-6 175-4 207-6 4th ,, 381 42-2 214-4 186-1 
1926 1926— 1926— 
ist Qr. 12,392 139-0 | 76 | 106 | 84 Ist Qr. 3,175 141-8 162-6 192-4 | Ist Qr. 285 31-6 271-8 239-9 
2nd ,, 10,517 | 118-0 83 | 105 88 2nd ,, 2,433 108-7 163-2 193-1 | 2nd ,, 393 43-6 259-3 225-1 
3rd, 11,565 129-7 | 84 | 77 82 | $rd ,, 2,745 122-6 174-4 206-4 | rd ,, 267 29-6 285-3 247-7 
4th ,, 12,501 140-2 92 111 9 | 4th ,, 3,101 138-6 176-4 208-8 4th | 406 45-0 254-8 221-2 
1928— 1928— 1928— 
Ist Qr. 14,445 162-1 69 177 88 ist Qr. 3,571 159-6 161-7 191-3 Ist Qr. 676 74-9 206-2 179-0 
2nd ,, 14,861 166-8 68 112 80 2nd ,, 3,496 156-2 163-8 193-8 2nd ,, 484 53-7 265-1 230-1 
3rd ,, 12,760 143-2 75 89 80 3rd 3,086 137-9 164-0 194-1 3rd ,, 440 | (48-8 286-9 249-0 
4th |, 13,684 153°5 87 105 93 4th |, 3,560 159-0 161-4 191-1 4th ,, 456 | (50-6 297-0 257-8 
1929— 1929— 1929— | 
Ist Qr. 13,903 156-0 90 124 99 Ist Qr. 3,433 153-4 161-1 190-7 Ist. Qr. 564 62+5 239-4 207-8 
2nd ,, 15,181 170-3 84 146 100 2nd ,, 3,210 143-4 162-6 192-4 2nd ,, 561 62-2 255-5 221-8 
3rd ,, 13,253 148-6 86 147 102 | 3rd ,, 2,961 132-3 164-6 194-8 rd ,, 547 60-6 261-6 227-1 
4th |, 15,328 173-0 69 212 105 | 4th ,, 3,388 151-4 163-4 193-4 4th ,, 549 60-9 310-5 269°5 
1930— 1930— 1930— | 
Ist Qr. 11,657 130-8 69 232 111 Ist Qr. 3,691 165-0 156-7 185-4 Ist Qr. 559 | 62-0 275-9 239-5 
2nd ,, 14,442 162-1 67 212 104 | 2nd ,, 3,402 152-0 150-8 177-9 2nd ,, 482 53-4 318-1 276-1 
3rd, 16,323 183-2 60 233 104 | 3rd ,, 3,102 138-6 158-6 187-7 3rd ,, 365 | 40:5 303-3 263-3 
4th ,, 15,425 173-1 67 234 93 4th ., 3,531 157-8 150-0 177-5 4th ;, 372 41-2 377-6 327-8 
1931— | 1931— 1931— 
Ist Qr. 12,752 143-1 66 | 138 79 Ist Qr. 2,488 111-2 162-9 192-8 Ist Qr. 264 29-3 382-3 331-9 
2nd ,, 15,455 173-4 63 132 77 2nd ,, 2,144 95-6 155-9 184-5 2nd ,, 382 | 42-4 317-8 275-9 
rd, 14,123 158-5 53 135 72 $rd ,, 2;060 92-0 165-5 195-9 8rd ,, 355 39-4 293-8 255-0 
4th |, 12,395 139-1 51 119 63 4th ,, 2,581 115-3 157-0 185-8 4th ;, 583 | 64-6 344-0 298-6 
1932— 1932— 1932— 
lst Qr. 11,926 133-8 | 46 | 112 57 Ist Qr. 2,113 94-4 146-0 172-0 Ist Qr. 201 22-0 377-0 827-0 
2nd ,, 9,947 111-6 53 94 59 2nd ,, 2,462 110-0 145-0 171-0 2nd ,, | 144 15-0 495-0 428-0 
3rd ,, 15,616 175-2 60 | 66 54 8rd , 1,881 84-1 147-0 173-0 3rd ,, | 146 16-0 463-0 400-0 
4th ,, 20,001 | 225-4 | 54 | 69 54 | 4th 1,622 72-4 156-0 185-0 4th ,, 119 13-0 315-0 274-0 
em es ik = salle ai BS ee Re ee Peo ayers F ee eee Sess Pe eatery 
TABLE V.—VOLUME, INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
| | MPT eM 
19138 1924 | 1926. 1928. 1929. 1930. 1931 1932. 
tt 
— SS |} ee + = - 
Per || Per | Per Per | Per Per . Per Per 
Tons Cent. || Toms Cent Tons Cent. Tons. Cent. Tons. Cent. Tons. | Gent. Tons Cent. Tons. Cent 
1 | 
ne ——_-——|| al At 
United Kingdom 26,860 | 34-0 | 31,429 43-8 34,366 | 45-7 41,138 | 40-4 38,975 | 39-0 41,179 | 39-1 27,540 | 36-0 24,672 | 40-0 
Germany 41,220 | 52-1 || 28,691 | 33-1 20,131 | 26-8 $2,851 | 32-3 35,100 | 35-2 87,670 | 35-8 30,349 | 39-6 28,000 | 46-6 
France. 3,184 | 4-0 || 10,465 | 14-6 || 13,185 | 17-5 15,783 | 15-5 14,633 | 14-7 15,519 | 14-7 12,695 | 16-6 6,400 | 10-0 
Switzerland 7,811 9-9 || 6125 | 8-5 || 7,529) 10-0 12,044 | 11-8 11,068 | 11-1 11,000 | 10-4 6,000 7:8 2.200 3-4 
Total 79,084 | 100-0 || 71,710 | 100-0 || 75.211 | 100-0 || 101,816 | 100-0 || 99,771 | 100-0 108,808 | 100-0 | 76,584 | 100-0 || 61,272 } 100-0 
TABLE VI.—DECLARED VALUE, INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
191 1924. | 1926. | 1928. | 1929 | 1930 | 1931. | 1932. 
il | | it 
Bo See eee a a 
| | 
. Per || ¢ Per | | Per |i o Per | Per || Per || Per : Per 
£000 Cent. || £000 Cent £000 | Cent ! £000 Cent. £000 Cent. £000 Cent. £000 Cent. £000 Cent 
ae | ee ae ies eet be sgidiiyad | btiBelty, £5) spilt ag | 11) surgi! jest ee ty 
United Kingdom 2,269 | i 28-1 | 5,817 | 29-3 | 6,692 | 30-2 6,348 | 28-0 6,334 | 27-8 | 4,420 | 25-9 3,656 | 27-7 
Germany 3,148 | \| 12-4 || 2685 | 13-5 || 4446 | 20-1 4,792 | 21-2 5,279 | 23-1 4,322 | 25-3 4,896 | 36-2 
U.S.A. 1,694 | | 31-1 | 5,452 27-4 4,904 22-2 6,022 26-6 5,265 23-1 3,668 21°5 1,830 13-8 
France. . 838 17-6 || 3,332 16-8 2,230 10-1 2,206 9-7 2,548 11-2 2,640 15-5 1,600 12-0 
Switzerland 804 | \| 5-2 || 1,067 5:4 1,439 6-5 1,494 6-6 1,491 6-5 700 4-1 398 3-0 
Sweden | 243 | | 1,063 5-6 || 1,507 7-6 || 2410} 10-9 1,790 7-9 1,898 8-3 1,323 | 7:8 1,000 7:3 
Total | 8,996 | 100-0 || 19,090 | 100-0 || 19,860 100-0 22,121 | 100-0 22,652 | 100-0 ~ 22,815 “100-0 || 17,083 | 100-0 ] 13,380 | 100-0 
| | it | 1} | 
Net imports of electrical machinery never | declared values (converted to sterling at the average|our competitors are often in closer touch and 


assumed alarming proportions. Even in 1924, the 
British industry supplied over 90 per ce 
home market. With the full operation of the 
present protective duties, foreign competition in 
the British market should quickly become a thing 








These tables show that the decline in world trade 





'regards volume and value. 


daily rate of exchange) of international exports of 


in electrical machinery has continued, both as 
This country has! half of 1933, the position of electrical engineering 


sympathy. 

Although, as will have been seen from the first of 
this series of articles, great things cannot be hoped 
in the way of economic improvement during the first 
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is by no means bad as compared with any other 
industry in the country. If the necessary steps 
to pave the way for revival are taken during 1933, 
. British electrical engineering should be in an 
unrivalled position to take advantage of the up 
swing in following years. 


THE PHYSICAL SOCIETY'S 


EXHIBITION. 
(Continued from page 79.) 
Tar exhibit of Messrs. Crompton Parkinson 


Limited, Chelmsford, included a number of new 
types of the “ Tong Test’ measuring instrument, 
shown for the first time at the previous exhibition. 
We illustrated and described the instrument on 
page 68 of our 133rd volume (1932), but may 
remind our readers that it consists of a hinged iron 
circuit which can be slipped round a cable or other 
conductor to measure the current flowing, the 
measurement being given by a moving-iron move 
ment operating in the leakage field of the iron 
circuit. Small currents can be measured by passing 
a suitable number of turns through the iron circuit 
and dividing the reading obtained by the number 
of turns, and many other useful applications are 
possible. It may be used, for instance, for testing 
the ratio accuracy of an instrument current trans- 
former, the location and measurement of faults, 
measuring the magnetic leakage of a small machine, 
&c. A recent form of the instrument known as the 
“A.C. Test” instrument, on the same 
principle, but has a longer scale and can also be used 
as a voltmeter. This instrument is very convenient 
for giving sum or difference readings, enabling it to 
be used for measuring power, power-factor deter 
mination, ratio-accuracy tests, and other purposes. 

Other instruments exhibited included moving 
iron milliammeters, ammeters and voltmeters, 
micro-ammeters, galvanometers, universal indi 
cators and other instruments of the moving-coil 
type, single-element dynamometer wattmeters, 
potentiometers, bridges, standard resistances, &c. 


operates 


We may mention, in particular, a new thermal 
maximum-demand indicator, which we illustrate, 
with its cover removed to show the interior, in 


Fig. 16, on this page. In this instrument, two bi- 
metallic strips are fixed parallel to each other with 
their upper ends secured to a moulded Bakelite 
base-plate, the lower free ends being connected by 
links and a connecting rod to a quadrant and pinion 
movement. The pinion spindle carries a pointer, 
the movement of which is proportional to the 
distance between the free ends of the bi-metallic 
strips. The latter are so arranged that, for a change 


THerMaL Maximum-Demanp INpIcAaToR; Messrs. CROMPTON 


Fig. 17. 


Continuity Tester; Messrs. THe Recorp ELEcTRICAL 


Company, LIMITED. 
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Protective Retay ror Inpuction Motors; Messrs. NALDER BROTHERS AND 


THompson, LIMITED. 


in the ambient temperature, they both deflect in 
the same direction, so that the distance between 
them is unchanged. One of the strips, however, 
carries the main current or, in the case of a trans- 
former-operated instrument, the secondary current, 
and the temperature of this strip is thus higher 
than that of the other strip. The increase in 
temperature of the strip has the effect of 
diminishing the distance between the two, and thus 
causes the pointer to deflect, the deflection being 
proportional to the increase of temperature. This 
pointer pushes in front of it a maximum-demand 
indicator pointer, which is retained by friction in 
the highest position it reaches until it is reset. 
Actually, the indications are affected by time as 
well as current, and the design is such that the 
pointer does not indicate any particular current 
value until that current has persisted for 15 minutes, 
although a heavier current persisting for a shorter 
period would give the same reading. The readings, 
however, are not appreciably affected by sudden 
current rushes of short duration, such as those 
which occur on starting up a small motor. The 


one 


|instrument is contained in a pressed-steel case 


finished in black enamel, and is provided with 
front terminals to which access is obtained by 
removing a small independent cover; the latter 
can be sealed to prevent unauthorised interference. 


The scale is 3} in. long and is graduated over a range 
from 20 per cent. to 120 per cent. of the nominal 
full-load current; thus, for a nominal full-load 
current of 5 amperes the scale is graduated from 
1 to 6 amperes. The standard ranges supplied are 
2-5, 5, 10 and 20 amperes, and for higher currents 
on alternating-current circuits a 5-ampere indicator 
can be used with a current transformer ; for direct- 
current ranges exceeding 20 amperes the instrument 
can be used with suitable shunts. The accuracy 
of the maximum-demand indication over the 
graduated range is within + 5 per cent. with either 
direct current or alternating current of any com- 
mercial frequency. 

In addition to a selection of their well-known 
“Cirscale ’ electrical measuring instruments, in- 
cluding examples of the moving-coil and moving- 
iron types, Messrs. The Record Electrical Company, 
Limited, Broadheath, Altrincham, Manchester, 
showed an instrument known as the Record Minor 
insulation testing set which has just been placed on 
the market. It gives a range up to 20 megohms at 
500 volts, and weighs only 3} Ib., the overall dimen- 
sions being 5f in. by 4} in. by 3} in. Screw ter- 
minals are fitted in recesses, which prevent them 
from damage while leaving them easily accessible. 
For higher ranges, up to 100 megohms, a slightly 
larger instrument weighing under 6 lb. was shown, as 
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Fic. 19. Continuous CHart RECORDER ; 
Messrs. Foster INSTRUMENT COMPANY. 


well as a series of constant-pressure insulation-testing 
sets and various types of workshop pattern ohm- 
meters. 

Another instrument of recent introduction, also 
exhibited was the continuity tester illustrated in 
Fig. 17, opposite. This instrument, which has 
been designed to comply with the I.E.E. regulations, 
and is particularly useful for testing the continuity 
of earth leads in mines, comprises a Cirscale indicator, 
a nickel-iron battery, and the necessary connecting 
leads which are provided with special steel contacts, 
the whole being housed in a convenient carrying 
case. The scale is 8 in. long, and resistances from 
0-002 ohm to 5 ohms can be read on it without 
changing the scale range, owing to its great length, 
and to the fact that the readings follow a logarithmic 
law. A notable feature of the instrument is that a 
comparatively heavy current is passed through the 
resistance being measured, the current being over 
5 amperes with low resistance readings. 

Messrs. Nalder Brothers and Thompson, Limited, 
97a, Dalston-lane, London, E.8, showed a compre- 
hensive range of electrical measuring instruments 
and protective relays. Among the former was a 
complete series of new miniature instruments with 
long circular scales for use on small boards where 
panel space is limited. These instruments, known 
as the “Bijou” L type and constructed under 
Lipman patents, are made in two sizes having 
23 in. and 4 in. dials, respectively. The series 
includes wattmeters, reactive kv.-a. meters, volt- 
meters and ammeters, giving an angular deflection 
of about 300 deg., as well as power-factor meters 
with complete 360 deg. scales. The 2}-in. dial 
instruments give a scale length of over 5 in., and the 
position of the pointer can be seen clearly at a dis- 
tance of 50 ft. The 4-in. dial instruments give a 
scale length of over 8 in., and are therefore also 
suitable for use on ordinary switchboards where 
economy in space and also in first cost are important 
considerations. The wattmeters, voltmeters and 
ammeters are spring controlled, and aro fitted with 
external zero adjusters. The voltmeters can be 
supplied with “set up” scales and the wattmeters 
and reactive kv.-a. meters with centre-zero scales. 
All these instruments comply with the B.S.I. 
Specification No. 89, for first-grade accuracy. 

We may mention also a new direct-reading single- 
element type portable power-factor meter which has 
been developed by the firm to facilitate the analysis 
of circuit conditions in alternating-current systems. 

















Fie. 20. Miniature CURRENT TRANSFORMER ; 
Messrs. FERRANTI, LIMITED. 


The instrument consists of fixed current and voltage 
coils with a very light moving-iron system to which 
the pointer is attached. The combined electro- 
magnetic effect of the current and voltage coils on 
the iron armatures is such that, for any given power 
factor, the moving system is in neutral equilibrium, 
and is thus independent of the magnitude of the load. 
The meter indicates incoming power on the upper 
half of the scale and outgoing power on the lower 
half. The well-known Nalder-Lipman type deflec- 
tional frequency meter was exhibited in various 
sizes and patterns, and we were informed that the 
firm’s induction type voltmeters have now been 
perfected so that they give a degree of precision 
equal to that laid down by the B.S.I. Specification 
for sub-standard grade instruments. 

As is well known, Messrs. Nalder Brothers and 
Thompson have made a special study of the problems 
of protective gear and have evolved a complete 
line of protective relays for overload, reverse current 
and leakage. The series includes directional over- 
current relays for the protection of ring mains, and 
distance-type relays for the protection of over- 
head transmission lines without the use of pilot 
wires. As an example of this class of apparatus we 
illustrate, in Fig. 18, on page 94, the firm’s type 
CM overload relay for the automatic protection of 
large induction motors connected to the mains 
without any special starting gear. For this purpose 
it is necessary to prevent the circuit breaker from 
opening due to the initial rush of current during the 
starting period which, in the case of large motors, may 
extend over several seconds, while the starting current 
may be from four to eight times the normal full-load 
current. Protection must, however, be provided 
against faults during the starting period and against 
stalling and overloads during the running period. 
The type C.M. relay complies with all these require- 
ments, cutting out instantaneously on a fault during 
either the starting or the running periods, while if 
the motor is stalled during running it is disconnected 
with a time delay of the order of one second. The 
normal working overload and time settings can be 
made independently of each other by simple adjust- 
ments on the face of the relay, clearly calibrated 
scales being provided to facilitate the adjustments. 
The relay is self-resetting, and is fitted with mechani- 
cally operated hand replaceable flag indicators 
to show which element has operated. Finally it is 
claimed to be capable of withstanding heavy. over- 


‘loads without damage, and to be fitted with sub- 


stantial and reliable contacts. 
Messrs. Foster Instrument Company, of Letch- 


| worth, Herts, showed large and small models and 


a complete set of components of their now well- 


‘known Resilia spring mounting for moving coils, 





together with a sectioned working model which 
enabled the effective manner in which the mounting 
protects the jewels and pivots from shocks in all 
directions, to be clearly seen. All the apparatus 
exhibited by the firm was fitted with this method 
of mounting. We noticed among the exhibits a 
foundry pyrometer for measuring the temperature 
of molten aluminium and non-ferrous alloys, up to 
1,300 deg. C. In this instrument, the two elements 
forming the thermocouple are not welded at the 
tip in the usual way, the hot junction being made by 
the molten metal itself. A quick-reading electrical 
thermometer of the resistance type, also shown, 
was primarily designed for use in connection with 
jam boiling. This is a self-contained portable 
instrument, consisting of a miniature Resilia moving- 
coil indicator with a Wheatstone bridge and dry 
battery attached to a convenient handle from which 
protrudes a meter rod having a protected resistance 
bulb of nickel wire at itsend. The firm’s automatic 
voltage compensation device is incorporated in the 
movement and on test an instrument, after hanging 
in cold air, and then being plunged into boiling 
water, was found to give an indication of 100 deg. C. 
in about 3 seconds. 

A complete range of thermo-electric, optical, 
and radiation pyrometers of the indicating and 
recording types was also shown and in connection 
with these we may call attention to the new strip 
or continuous chart recorder illustrated in Fig. 19 
on this page, which formed part of the firm’s exhibit. 
rhis instrument has been primarily designed as a 
pyrometer recorder, but can also be supplied for use 
as a recording millivoltmeter or milliammeter. 
The record is produced by the dotting method, with 
a continuous ribbon, the dotting mechanism and the 
chart being electrically driven from the mains. 
On alternating-current mains, the timing can be 
arranged to be independent of the frequency, and 
the recorder will then continue to function for 
one hour after a current failure. A 7-in. chart with 
rectangular co-ordinates printed in two colours is 
used, the standard rate of feed being 15 mm. per 
hour, but by reversing the driving pinion, the 
feed can be increased to 60 mm. per hour, if desired. 
At these speeds, the chart lasts one month or eight 
days, respectively, and at the slower speed over 
24 hours of record can be seen at a glance. As 
many as six records can be obtained on one chart 
by employing an automatic commutator having 
double-pole rare-metal incorrodible contacts, each 
record being made in a different colour. The 
apparatus is housed in a glass-fronted case arranged 
for either wall or panel mounting, the mechanism 
being hinged into the case so that it can be swung 
out after removing a single screw, thus giving the 
maximum accessibility. Zero adjustment is made 
from the front of the case by means of a detachable 
key. It is pointed out that chart and ribbon 
changing can be carried out by an entirely unskilled 
person, since the moving-coil system is automatically 
protected when the case is opened. 

An extensive range of electrical measuring 
instruments was shown by Messrs. Ferranti, 
Limited, Hollinwood, Lancashire, including examples 
of the moving-coil, moving-iron, copper-oxide 
rectifier, thermal, and electrostatic types. A notable 
development and connection with the last-mentioned 
type is the production of an instrument reading 
from 50 volts to 300 volts. The low-reading has 
been made possible by using a greater number of 
vanes more closely spaced, the torque having been 
kept the same as in the instruments having a range 
from 100 volts to 450 volts. Protective resistances 
are included in the cases of all electrostatic volt- 
meters, to reduce the damage due to a burn out or 
over voltage. Fuses, it is pointed out, are quite 
useless for this purpose, since the damage is done 
before the tuse has blown; similarly, alternative 
spark gaps generally cause the instrument to burn 
out on flash over. 

A new instrument shown was an alternating- 
current test set containing a voltmeter having six 
ranges from 7-5 volts to 6V0 volts, and an ammeter 
with ranges of 0-5 ampere and 5 amperes. Five 
amperes, it may be noted, is the standard secondary 
current of current transformers, so that any standard 
transformer may be used to increase the ammeter 
range indefinitely. The set is calibrated on 50 cycles, 
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but can be used over a frequency range from 25 
cycles to 100 cycles, and, with slightly reduced 
accuracy, on direct-current. The miniature current- 
transformer, illustrated in Fig. 20, on page 95, is par- 
ticularly suitable for use with the alternating-current 
test set, the combination being capable of measuring 
currents from 50 milliamperes to 200 amperes with 
first-grade accuracy. The standard transformer 
has a }-ampere secondary and a self-contained 
primary with ranges of 25 10, and 24 amperes ; 
in addition, a primary conductor can be passed 
through the central aperture to give ranges of 
50, 100, and 200 amperes. It may be used on a 
frequency range from 20 cycles to 150 cycles, the 
accuracy at 50 cycles, with a maximum burden of 
2 volt-amperes, being within 1 per cent. Where 
higher accuracy is necessary, as for metering, or when 
a higher volt-ampere output is required, the trans- 
former can be fitted with a special core, and where 
low-current readings are not essential, the self- 
contained primary winding can be omitted, and a 
special secondary fitted to enable the range to be 
extended to 500 amperes. As will be seen from the 
illustration, the connections are made to six insu- 
lated-cap terminals mounted on the top of a 
moulded case, the terminals being clearly marked 
to indicate their range and polarity. 

A selection of synchronous motor clocks, which 
are now made in a variety of forms for all normal 
requirements, also formed part of Messrs. Ferranti’s 
exhibit. 

Among the optical exhibits, one of particular 
interest and importance was the notched echelon 


plate in the spectrograph five pairs of epecten | 
formed by light which has passed through ten 
différent thicknesses of solution, while between | 
them, for comparison purposes, there are five | 
pairs of spectra formed by light which has passed | 
through equal thicknesses of the solvent. The| 
sector dise used for reducing the intensity of the | 
latter rotates in a gap formed in the mount, as| 
clearly shown in Fig. 22. By examining the plate, 
the positions of equal density can be determined, 
and hence the absorption curve can be plotted. 
A single exposure of 20 seconds duration will give 
all the necessary data for drawing the curve, and it is 
thus possible to deal with substances in which 
photo-chemical changes occur too rapidly to permit 
them to be examined by other methods of spectro- 
photometry. It is even possible to study the 
progress of photo-chemical and other reactions by 
the new method, for which only about 0-4 c.c. of 
the solution is required. 

Messrs. Hilger also showed a new form of the 
Spekker spectrophotometer, mounted on one base 
with an all-metal quartz spectrograph. It is claimed 
for this instrument that it is about twice as rapid in 
use as the earlier revolving-sector types of photo- 





cell shown by Messrs. Adam Hilger, Limited, 98, 
King’s-road, Camden-road, London, N.W.1l. We 
mentioned this in our account of the Royal Society 
Conversazione, held in May last, on page 634 of our 
133rd volume, but may now further 
particulars. The device is used for rapid spectro- 
photometry in the visual and ultra-violet regions, 
and it enables the user to obtain the necessary data 
for plotting the absorption curve of a solution in a 
small fraction of the time required by other methods. 
It produces ten pairs of spectra on a single plate 
in the spectrograph, each pair consisting of one 
that has passed through a known thickness of the 
solution, and one that has passed through the same 
thickness of the solvent. The intensities of the 
latter spectra are, however, reduced as required by 
passing the light which forms them through a 
revolving sector disc. The two cells used are 
illustrated in Fig. 21, which shows them about their 
actual size. They are constructed entirely of 
fused silica, optically worked and joined by an 
“adhesion "’ process, which consists in heating the 
parts to a temperature of 400 deg. to 500 deg. C., 
while they are pressed together into optical contact. 
The stepped cell is made up of slips of silica of 
different lengths, “adhesed”’ together so that 
one set of ends forms a straight line, while the other 
ends form a stepped logarithmic curve. Flat silica 
plates are adhesed to the side faces, and on the 
lower end, while the vertical sides are formed by 
totally-reflecting prisms. The two cells, which are 
fitted into a mount, as shown in Fig. 22, are identical, 
except that the edge of one of the prisms is notched, 
as shown on the left in #ig. 21, this notched cell 
being placed nearest the slit of the spectrograph, 
that is, towards the right in Fig. 22. The position 
of this cell is such that the slit is covered only by 
the projections between the notches. Light, which 
enters through a condenser on the left in Fig. 22, 
passes partly through the plain cell and partly 
through the notched cell, and that which passes 
through the plain cell reaches the slit through the 
notches in the other cell. Thee notches are equal 
in depth to the steps in the cell, and are so located 
that the centres of the uncut edges of the prism 
between them come opposite the edges of the 
steps. Thus, light that has passed through two 
different thicknesses of solution in the cell is directed 
into the slit by each of the uncut edges of the prism. 

As already mentioned, the light from the unnotched 
cell reaches the slit through the notches, and this 
cell is so located in the mount that the light which 
passes through any one of the notches has passed 
through two thicknesses of solvent equal to that of 
the solution through which the light has passed 
in the notched cell. There thus appear on the 
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NOTCHED AND PiLarn EcHELoN CELLS; 


Fig. 21. 


Messrs. ApamM HiLcGer, Limirep. 

meter and can be used with greater accuracy at 
higher densities. We may also mention the Judd- 
| Lewis comparator, which enables two spectra on 
| separate plates to be brought into close juxtaposition 
| for comparison, and a range of exceptionally pure 
}and accurately compounded salts and _ solutions, 
| sold under the trade name “ Specpure,”’ and specially 
devised for use in Dr. Judd Lewis’ “ ratio-quanti- 
tative ’ method of spectrographic analysis. 

| Of the numerous pew and interesting exhibits 
|shown by Messrs. Griffin and Tatlock, Limited, 
| Kemble-street, Kingsway, London, W.C.2, our| 
space will only permit us to mention the Griffin- 
|Sutton bomb calorimeter, which we illustrate in 
Figs. 23 and 24,0n page 97. The various com- 
ponents of the apparatus, of which Messrs. Griffin | 
and Tatlock are the sole makers, are shown in Fig. 23. 
The water chamber, on the left of the illustration, | 
consists of two cylindrical vessels of different 
diameters connected by short horizontal tubes 
j|near the top and bottom. The bomb is placed in | 
| the larger vessel and the smaller contains a stirrer | 
| of the propeller type ; rotation of the stirrer circu- 
lates water through the connecting tubes, over | 
the top and bottom of the bomb and round its walls. | 
The water chamber is placed in the larger cylin- | 
drical vessel shown on the right of the illustration, 
which serves as a thermal shield, pulleys being | 
mounted on its cover, as shown, to take the belt 
driving the stirrer. The bomb is shown near the | 
centre of Fig. 23, and in section in Fig. 24. It} 
consists of a stainless-steel cylinder, the lower end 
of which is sealed by a rubber washer inserted 
between a flanged cap and a screwed sleeve, the 
cap carrying the crucible support and terminals 
for electrical ignition. The upper end is sealed in 
a similar manner, the cap in this case being provided 
with an inlet valve of the Schrader type for the | 
admission of oxygen, and an outlet valve for the | 











The caps are screwed in lightly with the fingers, 
thus slightly expanding the rubber washers, waich | 





are further expanded by the pressure of the oxygen 


| tight joint. 


withdrawal of the gaseous products of combustion. | pose 
| that described in the previous article, above referred 


when this is admitted, thus making a perfectly gas- 
When the pressure is released after a 
test, the caps can be easily unscrewed by hand. 
Among other advantages claimed for this calori- 
meter are that an even distribution of the incoming 
oxygen round the internal wall of the bomb is 
obtained, thus avoiding any disturbance of the 


| sample ; there is an unusually large area of contact 


between the outer wall of the bomb and the water ; 
and the clean, straight cylindrical form of the bomb 
avoids water pockets and renders the interior easily 
accessible for cleaning. A new and convenient form 
of pellet press is shown in the bottom left-hand 
corner of Fig. 23. This is arranged so that the 
ignition wire can be inserted in the sample before 
compression, and as the wire is firmly fixed in the 
moulded pellet, the possibility of ignition failure is 
reduced to a minimum. 

Of the exhibits of Messrs. Baird and Tatlock 
(London), Limited, 14-17, Cross-street, Hatton- 
garden, E.C.1, we may mention a gas-heated muffle 
furnace of the Gas Light and Coke Company’s 
registered design. It is suitable for laboratory 
and experimental work for which temperatures up 
to 1,100 deg. C. are required, and has been designed 

















Fie. 22. Mount ror EcHEeton CELLs; 
Messrs. ApAM Hiteer. LIMITED. 


so that the temperature in the muffle is very uniform, 
the maximum variation being + 5 deg.C. Only 
half an hour is required to raise the muffle tempera- 
ture from cold to 1,000 deg. C., and the gas con- 
sumption is given as 12 cub. ft. per hour. The 
dimensions of the muffle are 2} in. high, 2} in. wide, 
and 4 in. long. We also noticed on this stand one 
of the Morrice electrically-driven agate mortars and 
pestles designed for reducing laboratory samples 
of ore, &c., to the necessary state of fine subdivision 
for assay purposes. The mechanical operation is 
simple and effective, and all the working parts are 
enclosed. The mortar rotates with a slightly 
eccentric motion against the pestle, which is pre- 
vented from rotating. A spring-steel bar is attached 
to the top of the latter, the bar engaging at each 


'end with a link mounted on the upper end of a 


sliding rod. The lower end of these rods are fitted 
with adjustable springs which press the pestle 
firmly into the mortar and the rods are alternately 
raised and lowered by means of cams, thus imparting 
a rocking motion to the pestle. This motion, 
together with the eccentric movement of the 
mortar, produces a relative movement between 
the two parts which closely resembles that of an 
ordinary hand-operated pestle. It is claimed that 
an excellent mixing effect is obtained, which obviates 
any segregation of the particles during grinding and 
thus ensures a uniform product. The mortar is 
5} in. in diameter and 2} in. deep. 

An important development of the marine echo- 
sounding gear illustrated and described in detail 
on page 726 of our 13lst volume (1931) was 
shown by Messrs. Henry Hughes and Son, Limited, 
59, Fenchurch-street, London, E.C.3. In place of 


|the pneumatic or electromagnetic hammer used for 


producing the sound wave in the earlier apparatus, 
the magneto-striction effect of certain metals in an 
alternating magnetic field is employed for this pur- 
The recording gear is generally similar to 


to, and need not therefore be dealt with here. In 
the new instrument, the alternating magnetic field 
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is obtained by the discharge of a condenser through 
an inductance wound over the magneto-strictive 
transmitter which is in contact with the water. 
The outgoing wave is reflected from the sea bottom 
and is received by similar magneto-strictive appa- 
ratus tuned to the same frequency. The impulses 
received induce currents in the inductive winding 
of the receiver, and these are amplified and passed 
on to the recorder. The apparatus shown had a 
range from 2 ft. to 200 ft., and was designed for 
hydrographic survey work close to the shore, but the 
range of this method of sounding is by no means 
limited to a depth of 200 ft. It has, we understand, 
already been used at depths up to 200 fathoms, 
and apparatus for use at greater depths is in course 
of development. 

Another exhibit was an instrument known as a 
‘“ pilot’s assistor” designed by the Air Ministry 
to relieve aircraft pilots of the strain experienced 
in long-distance flights. After taking off and 





telescopes and optical components, such as lenses 
and prisms. 

Messrs. Wild-Barfield Electric Furnaces, Limited, 
Elecfurn Works, North Road, Holloway, London, 
N.7, showed one of their now well-known electric 
furnaces with forced-air circulation, which have 
been previously illustrated and described in our 
columns. Certain improvements have, however, 
been made in the design of the centrifugal fan 
with which the air is circulated over the heating 
elements and through the charge, and slight changes 
have also been made in the internal construction 
of the furnace, with the result that its output has 
been increased by 35 per cent. The object of this 
type of furnace, it will be remembered, is to give 
a rapid output of heat-treated work in conjunction 
with uniformity of temperature. The furnaces are 
suitable for all temperatures up to 700 deg. C., and 
we understand that overall thermal efficiencies of 
over 87 per cent. have been obtained with them. 








attaining the normal flying altitude, the apparatus 
can be used to control the rudder and elevator and 
thus maintain a straight course and a constant 
altitude as long as required. The apparatus com- 
prises an air-driven free gyroscope which operates 
air valves supplying servo-motors connected to the 
controls as soon as the aircraft deviates either in 
azimuth or in altitude. The gear can be dis- 
connected and reconnected in flight from the pilot’s 
seat, and alterations to the course can be made at 
any time by precessing the gyroscope, for which 
purpose a special air cock is fitted on the instrument 
board. 

A new type of aircraft compass was also shown 
by the firm, in which the magnetic directional 
element is used to alter the electrical resistance of 
two parallel circuits through the compass liquid. 
Differential milliammeters included in these circuits 
show whether the aircraft is on the set course or, 
if not, to which side it has deviated. A relay 
can be supplied to operate indicating lights or other 
apparatus which requires to be operated as soon as 
the aircraft deviates from its proper course. The 
compass course is controlled by a course setter in 
the pilot’s cabin connected by flexible shafting to 
the compass, which can be placed in the most 
advantageous position. The Holmes telecompass, 
as it is called, can be used to control the pilot’s 
assister, above referred to, by means of special valve 
gear which can be switched in by a single move- 
ment. Other navigating instruments for aircraft 
and ships were included in Messrs. Hughes’ exhibit, 
as well as clocks, aneroids, recorders, binoculars, 











The furnace exhibited was shown in operation, and 
working in conjunction with it was a Wild-Barfield- 
Foster charge progress recorder for controlling and 
recording the temperature of the furnace, and also 
giving on the same chart a record of the rate of 
heating of the charge. It thus shows when the 
latter has reached the desired temperature, apart 
from the temperature of the furnace itself. A 
number of improvements have recently been made 
in this apparatus; for instance, the chart used is 
now 180 mm. wide, instead of 110 mm., as formerly, 
and a more open scale is thus obtained which is 
particularly advantageous in the higher ranges. 

The firm also exhibited examples of electric 
heaters for the copper bits used for soldering, 
which have the advantages of greatly reducing the 
oxidation of the copper and of entirely eliminating 
pitting. Electric laboratory muffles, suitable for 
temperatures up to 1,000 deg. C. with nickel- 
chromium elements, and for temperatures up to 
1,400 deg. C. and 1,700 deg. C. with platinum or 
molybdenum windings, respectively, were also 
shown. Telcon resistance materials made by 
Messrs. The Telegraph Construction and Mainten- 
ance Company, Limited, and distributed solely by 
Messrs. Wild-Barfield Electric Furnaces, Limited, 
also formed part of the exhibit of the latter firm. 
One of these, known as “ Pyromic,” is an 80/20 
nickel-chromium alloy, which is melted in an induc- 
tion furnace to render it free from the usual impuri- 
ties, such as carbon and manganese. Its melting 
point is 1,290 deg. C., so that it is suitable for 
electric furnace elements for temperatures up to 








1,150 deg. C.; it is sufficiently ductile to be drawn 
into 50-gauge or even finer wire. A ternary alloy, 
known as “Calomic,” and containing nickel, iron 
and chromium in the proportions 65: 20:15, has 
a melting point of 1,400 deg. C., but has a slightly 
lower scaling temperature than Pyromic, so that it 
is not suitable for use in furnaces in which tempera- 
tures exceeding 1,000 deg. C. are required. A third 
alloy of copper and nickel named “ Telconstan ”’ 
has a negligible temperature coefficient of resistance. 
Being also soft and ductile, it is particularly suitable 
for motor-starter resistances, shunts, &c. We may 
finally mention a casehardening compound known 
as “ Eternite,’”’ made of beechwood charcoal and 
specially treated to reduce the shrinkage during 
carburising. It is used with an “ energiser,”’ to 
ensure rapid and uniform penetration, and special 
care is taken to ensure that it is free from dust 
and foreign matter. Treated examples of work 
illustrated the uniformity of the case obtained. 
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Mr. R. M. Catterson-Smith, Adams Bridge Works, 
Wembley, Middlesex, showed a new high-tempera- 
ture electric resistance furnace specially designed 
for hardening high-speed steel. The noteworthy 
feature of this furnace is that the method of mounting 
the elements adopted gives a greater area for heat 
dissipation than is usual in small furnaces of this 
type. It is claimed that this results in a very 
satisfactory performance from the elements, together 
with a softer heating effect, which is particularly 
suitable for the treatment of high-speed steels. 
The exhibit also included a number of small labora- 
tory furnaces, one of which was of the crucible type, 
suitable for a maximum temperature of 1,250 deg. C. 
The heating element in this furnace was an embedded 
steel-alloy winding. The domestic electric heaters 
shown on this stand should also be mentioned as an 
interesting example of the use of refractory ‘and 
ceramic materials in this application. These 
heaters are formed of moulded refractory material, 
the heating element being mounted at the top and 
partly enclosed, so that it is protected from the 
cooling effects of air currents, and thus maintains 
a higher temperature. The greater part of the 
radiation is directed downwards and forwards on 
to a series of steps formed in the refractory material, 
which is glazed and finished with a metallic lustre, 
so that it forms a particularly efficient reflector. 
With this design it is claimed that, owing to the 
heat-insulating properties of the refractory material, 
a very large proportion of the electrical energy is 
converted into radiant heat. 

(T’o be continued.) 
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LABOUR NOTES. 


M. Lampert Rreor, the representative of the French 


employers at the Geneva Conference on hours, opposed | desired such discussion and inquiry. 





he had described. He did not suggest that discussion 
and inquiry into questions of hours of work and kindred 
topics should be abandoned. The British Government 
He pressed, how- 


the proposal of a universal 40-hour working week. | ever, for a proper inquiry into all facts relevant to the 


Not only, he said, would a large percentage of under- 


takings in many countries remain outside the con- 
vention, but a general application of the reform would, 
under existing conditions, only make competition more 
severe. No one, he argued, had denied that an increase 





question. The facts available showed no justification 
for proceeding with a convention at the present time. 
With more inquiry well-founded proposals for action 
might be discovered. He criticised the resolution in 


| the name of the six European Governments and Chile, 


in costs would follow. Inquiries among the chief French | ag tortuous and obscure. 


industries, where wages only represented between 63 
per cent..or 65 per cent. of costs, showed that a reduc- 
tion in hours would lead to increases in prices from 13 


“ J.R.,” writing in the latest issue of the Electrical 


per cent. to 18 per cent. In other industries a 40-hour Trades Union's monthly Journal, says :—‘ The year 


week would lead to increases of from 10 per cent. to 16 per 
cent. 
number of workers in an industry. 
mechanised French industries the number of workers 
had increased very largely. He added that employers 
were against a 40-hour week because they believed that 
such a week would lead to disaster of all kinds. 


Mr. Forbes Watson, the British employers’ represen- 
tative, argued that reducing hours and maintaining 
earnings would not reduce unemployment, but would 
actually increase it throughout the world. Inter- 
national uniformity of competitive conditions could not 
be secured, he said, by reducing hours on a uniform 
basis and by leaving wages and other conditions where 
they were, because that assumed that wages and other 
conditions throughout the world were equal, which they 
were not. Jt meant that in a high-wage country the 
cost of production would be cabal more than in other 
countries ; in other words, that an additional handicap 
would be added to the existing one. He respectfully 
suggested that the International Labour Organisation, 
instead of spending its energy on proposals like the 
present one, should devote itself to raising the standards 
in less advanced countries. 


On behalf of the workers’ representatives, Mr. Ernest 
Bevin proposed that discussion on the project of a 
40-hour week convention should proceed on the basis 
that weekly wages and monthly salaries will not be 
reduced by reason of the reduction of hours resulting 
from the adoption and application of such convention. 
Another resolution, which was submitted by the 
Government representatives of France, Germany, 
Italy, Spain, Belgium, Holland and Chile, was to the 
effect that the conference considers the reduction of 
working hours to be one of the measures which would 


M. Ribot denied that mechanisation reduced the | 
In the most highly | 





just ended is not one to look back upon with jubilation. 
Trade has been bad during the whole of the year, and 
employment very scarce. The year is finishing up 


| worse than it started. Unemployment has increased 
| to a total of about three millions—a record figure, the 


ultimate effect of which is terrible to contemplate. 
Many industries have about reached bottom. In some 
of these, such as shipbuilding and mining, we have 
been involved. Fortunately for the Electrical Trades 
Union, the sections in which the majority of our members 
are employed have had a more stable year. The 
general result is that the Union has come through a 
most trying year in a very satisfactory manner.” He 
adds that in the closing months of the year reports 
came to hand of an increase in production, led by a 
“very good” one by the Iron and Steel Trades Con- 
federation. If the improvement indicated continues, 
the result will be, he says, “ beneficial to all, from 
mining onwards.” 

The Ministry of Labour Gazette states that at Decem- 
ber 19, employment showed an improvement as com- 
pared with November 21. Among workpeople insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed was 21-7 at 
December 19, 1932, as compared with 22-2 at Novem- 
ber 21, 1932, and 20-9 at December 21, 1931. For males 
alone the percentage at December 19, 1932, was 25-1, 
and for females 12-6. At November 21, 1932, the 
corresponding percentages were 25-7 and 13-0. It is 
estimated that at December 19, 1932, there were 
approximately 9,457,000 insured persons aged 16-64 
in employment in Great Britain. This was 84,000 
more than a month before, but 148,000 less than a year 
before. 


At December 19, 1932, there were 2,171,175 persons 


contribute towards reducing unemployment and decides |on the registers of employment exchanges in Great 
to examine its detailed aspect, notably the method of | Britain who were out of a situation. This was 18,083 
giving effect to the reform with a view to reaching an} jess than a month before, but 168,711 more than a 
international agreement wherein the maintenance of | yar before. The total included 1,809,344 men, 57,031 





the standard of life of the workers might be rendered 


possible. 

In the course of his contribution to the debate on 
these questions, Mr. Bevin questioned the sincerity 
of British employers in opposing the legal reduction 
of hours on the grounds of impracticability. At home, 
he stated, employers had admitted to him that there 
must be a shortening of hours, and asked whether he 
could not get it accomplished internationally, but at 
Geneva he found the effort to bring about an inter- 
national agreement opposed by the employers on every 
possible occasion. International cartels were possible. 
Why were not international agreements possible on 
labour conditions as well as in the fields of finance and 
spheres of influence ? Combating the argument that 
conditions in agriculture rendered impossible an inter- 
national hours convention, Mr. Bevin insisted that 
there would be no surplus of agricultural products if 
the standard of living of industrialists was sufficient 
to absorb the foodstuffs. In concluding his remarks, 
Mr. Bevin said that the workers had made their contri- 
bution in advance, and therefore the standard of living 
as expressed by wages must be maintained. 





The conference rejected the resolution of the Labour 
representatives by 32 votes to 21, with 17 abstentions 
(including the British Government delegates), and by 
41 votes to 22, with seven abstentions, adopted that 
submitted by the Government cepresentatives of 
France, Germany, Italy, Spain, Belgium, Holland and 
Chile. According to the League correspondent of 
The Times, the a, group, on hearing of the 
decision, announced that while they held that the 
proposals now to be discussed were impracticable and 
would provide no immediate remedy for unemployment, 
they would continue to associate themselves with the 
conference in order to avoid misunderstanding. They 
wished, however, to make it clear that their o position 
was unchanged. Before the vote was taken, Mtr. Nor- 
man, the British Government delegate, declared that 
the workers’ resolution had caused no embarrassment 
to the British Government, whose policy remained as 





boys, 266,828 women and 37,972 girls. It was made 
up of 755,581 insured persons with claims for insurance 
benefit, 1,069,100 applicants for transitional payments, 


| 216,131 other insured persons not in receipt of benefit 


or transitional payments, and 130,363 uninsured persons, 
There were registered as unemployed in Great Britain 
321,208 men, 7,292 boys, 120,075 women, and 5,947 girls 
who were on short time or otherwise suspended from 
work on the understanding that they were shortly to 
return to their former employment. The total of 
454,522 was 58,476 less than a month before, but 51,090 


more than a year before. It included 395,206 insured 


persons with claims for insurance benefit, 36,690 
applicants for transitional payments, and 22,626 


persons not in receipt of benefit or transitional pay- 
ments. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain 95,931 men, 143 boys, 1,503 women, and 
13 girls ; these are mainly employed in dock, harbour, 
river and canal service. The total of 97,590 was 40 
more than a month before. It included 63,026 insured 
persons with claims for insurance benefit, 33,644 
applicants for transitional payments, and 920 persons 
not in receipt of benefit or transitional payments. 
Comparisons of the numbers on the registers with those 
for a year ago, are affected by the results of legislative 
and administrative changes. 


Employment improved in coal mining, metal manu- 
facture, general engineering, ironfounding, and slate 
quarrying, in the textile industries (except woollen 


, T 
and worsted, silk and artificial silk, and hosiery),| Engineers will take 


the clothing, drink, and glass bottle industries, in the 
distributive trades, and in the transport, communica- 
tion, hotel and boarding-house services. On the other 
hand employment declined in the pottery, woollen and 


worsted, silk and artificial silk, hosiery, boot and shoe, | 


leather, and leather goods industries, and the seasona. 
decline continued in the building industry and public 
works contracting. 





The changes in rates of wages reported to have come 
into operation in December resulted in a decrease 
estimated at about 1,600/. in the weekly full-time 
wages of about 31,000 workpeole, and in an iacrease of 
about 751. in those of 1,200 workpeople. The largest 
bodies of workpeople affected by decreases included 
coal miners in Warwickshire, iron puddlers and iron and 
steel millmen in the Midlands, and warehouse workers 
at Liverpool. The changes so far reported as having 
come into operation during 1932 have resulted in total 
net decreases of about 250,800/. in the weekly full- 
time wages of about 1,942,000 workpeople, and in net 
increases of about 2,550/. in those of 33,000 work- 


people. 


The number of trade disputes involving stoppages of 
work, reported to the Ministry of Labour as beginning 
in December, was 13. In addition, eight disputes, 
which began before December, were still in progress at 
the beginning of the month. The number of work- 
people involved in all disputes in December (including 
workpeople thrown out of work at the establishments 
where the disputes occurred, though not themselves 
parties to the disputes) was about 5,200, and the aggre- 
gate duration of all disputes in December was about 
57,000 working days. The total number of workpeople 
involved in all disputes in progress in 1932 was about 
382,000, and the aggregate duration of such disputes 
in 1932 was about 6,488,000 working days. 


An unofficial partial strike of members of the Trans- 
port and General Workers’ Union in the employment 
of the London General Omnibus Company considerably 
inconvenienced Londoners last week. Precipitated 
by an irregular organisation, known as the Busmen’s 
Vigilance Movement, it began on Tuesday last week, 
reached its peak during the week-end, and collapsed 
on Tuesday this week. The trouble was over the 
revised running schedules introduced at the beginning 
of the year under an agreement arrived at by the London 
General Omnibus Company and the Transport and 
General Workers’ Union. Under the arrangement, 
the running of omnibuses was expedited over certain 
stretches in outlying districts. Naturally, the L.G.O.C. 
asserted its rights under the agreement, and declined 
to discuss the matter while the men were on strike. 
The executive of the Transport and General Workers 
declared the stoppage unofficial. 








At a meeting held last week at the Ministry of 
Labour, of the National Joint Industrial Council for the 
Tramways Industry, a claim was submitted by the 
employers that the temporary reduction of wages 
made last year should be continued for a further 
twelve months from April next. Mr. J. Beckett, the 
secretary of the Municipal Tramways’ Association, 
stated at the close that it had been decided to refer the 
question of continuing the temporary abatement for 
another twelve months to a special committee, which 
would report back to the National Council early next 
month. The proposal affects practically all the tram- 
waymen in the provinces. 





Two of the three trade unions of railwaymen lost no 
time in replying to the communications of the railway 
companies intimating that they had decided to accept 
the recommendations of Sir Harold Morris, the chair- 
man of the National Wages Board. The executive of 
the Associated Society of Locomotive Engineers and 
Firemen decided that as there was no majority decision 
by the Board in favour of the companies’ claim, “* the 
position was, therefore, one of the status quo.” They 
regarded, it was officially stated, the whole question 
as closed. For the National Union of Railwaymen, 
Mr. Cramp replied that his executive had dispersed 
before the intimation was received. As, however, it had 
expressed approval of the action and conclusions of the 
union’s representatives on the Board, it might be taken 
as definite, he added, that until that decision was 
reversed the union could not agree to accept the 
findings of the chairman. The executive committee 
of the Railway Clerks’ Association decided not to reply 
at once to the companies’ letter, but to await the out- 
come of a joint meeting of the three executives. This 
joint meeting took place in London on Tuesday last and 
it was decided not to adopt the companies’ suggestion 
that the chairman’s report be adopted. 








Tae Iwstrrution or Srrvcrcrat EnNcGInerrs.— 
he annual dinner of the Institution of Structural 
place at the May Fair Hotel, 
Berkeley-street, London, W.1, on Friday, March 17. 





Soutn ArricaAN REQUIREMENTs IN Motor-CyciEes.— 
A confidential report on the markets for motor-cycles 
in South Africa has recently been issued by the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 

-W.1. Interested United Kingdom firms can obtain 
a copy of the report on application to the Department, 
quoting reference No. G.X. 12,148. 
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PROPELLER-TYPE PUMP. 
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THE DE LAVAL PROPELLER PUMP. 


In recent years the propeller pump has come into 
popularity just as the propeller type hydraulic turbine 
has been adopted under certain conditions for hydro- 
electric ieciolaiidine. The propeller type of pump is 
well adapted for handling large volumes of liquid 
against comparatively low heads, speeds of rotation 
being possible much in excess of those suitable for 
the centrifugal type of pump. The propeller pump, 
having an axial flow, lends itself well to the design of 
smooth passages without sharp turns and changes of 
direction, and the liquid enters and leaves without 
shock or turbulence, factors which are conducive to 
good efficiency. 

In Figs. 1 to 4, annexed, a pump of this type is illus- 
trated, constructed by Messrs. De Laval Steam Turbine 
Company of Trenton, N.J., U.S.A. Figs. 1 and 2 show 
a horizontal model driven direct by a De Laval steam 
turbine. The pump is also suitable for installation 
vertically, while the power unit may equally well be 
a standard speed electric motor. Speed reduction 
gearing may be introduced, according to conditions. 
The pump is suitable for heads up to 40 ft. and its 
applications include circulating water supply, the 
handling of storm water in drainage and sewage 
systems, irrigation service, &c. The casing for the 
pump is very simple and consists of two castings 
with a longitudinal joint struck at an angle so that 
the discharge flange remains intact when the casing is 
opened up for inspection, as will be clear from Figs. 1 
and 2. The cover can, with this arrangement, be lifted 
off without disturbing the piping at either the inlet 
or outlet ends. 

The propeller is designed for the specified conditions 
of capacity, head and speed. Usually made of bronze, 
the blades are carefully finished all over to template 
in order to ensure correctness of shape. The pro- 
peller works inside a sleeve, as shown in Figs. 2 and 4. 
In Fig. 3, showing the propeller, shaft and bearing, the 





view by being pushed forward, 
out of the sleeve. The sleeve 
protects the casing in the neigh- 
bourhood of the propeller, and, 
should wear occur, can be readily renewed. As will 
be clear from Figs. 2 and 4, the sleeve embodies, 
on the discharge side, a number of guides by which 
the liquid is directed in smooth flow-lines, one longer 
guide extending out into the bend to the discharge 
outlet. The propeller shaft runs in a renewable pro- 
tecting sleeve which extends through the foregoing 
sleeve casting, and through the stuffing box, providing 
a bearing in the latter for the packing. At the propeller 
end the shaft is carried in a grease-lubricated bearing 
of the sleeve type; at the stuffing box end a grease- 
lubricated ball bearing, and separate ball thrust bearing, 
are provided in the same housing. Soft packing is 
employed in the stuffing box, with a lantern ring, for 
water sealing if desired. The gland is split and can 
be removed without disturbing other parts. 

The coupling shown is that normally fitted. It is 
the De Laval flexible pattern and is of the pin and 
rubber bush type. All parts of the pump are made 
accurately to gauge and are interchangeable, so that 
renewals can be made without resorting to skilled 
labour. 





THE INTERNATIONAL HIGH- 
TENSION CONFERENCE, 1933. 


Tue Conference Internationale des Grands Réseaux 
Electriques & Haute Tension, usually spoken of in 
Great Britain as the High-Tension ediemee will 
hold its seventh biennial conference in Paris from 
June 18 to 24 next. Papers of a practical character 
are invited by the organisation, and it is requested 
that these should be forwarded through the national 
committee of the country to which the author belongs. 
The Secretary of the Institution of Electrical Engineers 
co-ordinates the affairs of the British National Com- 
mittee. 

The work of the Conference is divided into three 
sections. The first, dealing with the production and 
transmission of energy, covers alternators, transformers, 
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substations, and switching apparatus. The second, 
dealing with the construction, maintenance, and 
insulation of lines, concerns itself with transmission 
tower design, foundations, line fittings, conductors, 
atmospheric influences and State regulations. The 
third, covering the operation, protection and inter- 
connection of networks, covers security, electrical 
stability, line inspection and protection against wave 
surges, and also interstation communications for 
operation purposes. In 1931, 738 members from 36 
countries were attached to the Conference. 

Since the Conference was founded under the auspices 
of the International Electrical Commission, a material 
amount of research work has been carried out between 
the sessions by special committees, reports on the 
results obtained and discussions on them, forming an 
important part of the work done at each congress. 
Investigation work is in progress relating to circuit 
breakers, cables for high tension, transformer oils, 
inter-station parallel operation, neutral earthing and 
line operation. 

The value of the work done by this Electrical Con- 
ference Organisation can be judged by the fact that 
at the last session, over 20 Governments sent delegates, 
including representatives of this country. The confer- 
ence proceedings are conducted in French and 
English, and the good organisation of interpreters has 
been a feature of the arrangements made in past years. 
The fact that France is the country in Europe with 
probably the largest potential supply of water power 
has encouraged the government of that country to 
take a great interest in the Conference, especially in 
matters relating to transmission. Monsieur Tribot- 
Laspiére is the organising secretary, the permanent 
headquarters being at 54, Avenue Marceau, Paris. 








Tue InstiITuTION OF ENGINEERS AND SHIPBUILDERS 
1n Scortanp.—At a general meeting of the Institution 
of Engineers and Shipbuilders in Scotland, held on 
January 17, a resolution was passed mg | the 
deep regret of the members at the passing of Mr. Archi- 
bald Gilchrist, O.B.E., president of the Institution. 
Subsequently, Regius Professor J. D. Cormack, who 
occupies the chair of civil engineering and mechanics 
in Glasgow University, was unanimously elected president 
for the unexpired portion of Mr. Gilchrist’s term of office. 
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TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of 
which is given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Chemical Treatment Plant.—The supply, delivery, and 
erection of chemical treatment plant, chemical mixing 
plant, flocculating plant, filtration plant and chlorinating 
lant. The City Council of Pretoria, South Africa. 
Ref, No. G.X. 12,220. 


PERSONAL. _ 


Mr. A. 8. QuarTermaine, Assistant Chief Engineer 
(Permanent Way and Docks) of the Great Western 
Railway Company has been appointed Assistant Chief 
Engineer as from January 16. 











Hanprive Over or H.M.S. “ Decoy.”—H.M. Destroyer 
Decoy was handed over to the Royal Navy on Jan i7, 
by her builders, Messrs. John I. Thornycroft and Com- 
pany, Limited. The vessel is one of the Acasta class of 
destroyers constructed under the 1930-31 Navy Estimates 
to the standard Admiralty design, and was foenshet in 
June last. She has a length of 315 ft., and a displace- 
ment of about 1,390 tons, while her propelling machinery 
has a horsepower of 36,000 giving her a speed of 36 knots. 

Import Duties on Sraintess Steet Sueers.—The 
Import Duties Advisory Committee has received an 
application for drawback under Section 9 of the Finance 
Act, 1932, with respect to 18:8 austenitic stainless-steel 
sheets of from 3 to 26 8.W.G. thickness, in regard to the 
billets or slabs used in their manufacture. Any repre- 
sentations which interested parties desire to make should 
be addressed in writing to the secretary of the Com- 
mittee, Caxton House (West Block), Tothill - street, 
London, 8.W.1, not later than February 6. 

Tae Roya Sanrrary Instirure.—The 44th annual 
congress and health exhibition of the Royal Sanitary 
Institute will be held this year at Blackpool, from June 
17 to 24. The exhibition, as heretofore, will give practical 
illustration of the many sanitary and public health 
appliances and or used in municipal administra- 
tion, in hospitals and other public institutions, and in 
the home. Further particulars regarding the congress 
and exhibition may be obtained from the offices of the 
Institute, 90, Buckingham Palace-road, London, 8.W.1. 





Fitm Intustratine Caste Manvracture.—The per- 
fection attained in modern methods of manufacturing 
insulated wires and cables for electrical purposes is 
such that there is little to direct the attention of the 
genera! public to them, in spite of the fact that many of its 
activities, both working and at leisure, are largely depen- 
dent upon the satisfactory behaviour of these important 
products of science and technology. We understand that 
it is to enable the public to see some of the principal 
operations of cable manufacture that Messrs. British 
Insulated Cables Limited, Prescot, Lancs., have pre- 
pared a sound film entitled “Stranded in Prescot,” 
which we had an opportunity of witnessing on Friday 
last at the Cambridge Theatre. The film illustrates the 
operations of rolling the copper, wire drawing, stranding, 
laying, insulating, lead covering, and testing of cables, 
in some cases by slow-motion pictures which enable them 
to be followed even better than would be possible by an 
actual inspection. Cable laying and jointing, the erection 
of overhead transmission tines, and the production of 
enamelled, silk-covered and rubber-insulated wires are 
also shown, and a special feature is made of the firm's 
house-wiring equipment. The photography struck us 
as distinctly above the average for tilms of this character, 
and the operations illustrated will serve to give a good 
general idea of cable manufacture ; the speech was also 
quite clear. As it is intended to be shown throughout the 
country, with the collaboration of local supply under- 
takings and contractors, the film should be of service 
to the electrical industry as a whole as well as to the 
producers. 

Tut Grascow Heratp Trape Review, 1932. The 
present issue of the review of shipbuilding, engineering 
and commerce, published annually by Glasgow 
Herald, is a work of 72 pages containing numerous 
special articles, trade reports and comments on financial 
questions. Every industry and commercial activity in 
which Glasgow is concerned or interested is reviewed, 
and many data and statistics regarding the year which 
has recently closed are given. Moreover, many of the 
articles, such as that by Sir Fran is Goodenough on the 
British gas industry, that on engineering research, by 
Professor A. L. Mellanby, and that by Mr. J. B. Hutchin- 
son on shipbuilding, to quote but three, will prove of 
interest to a wide circle of readers south of the Tweed. 
Three reviews dealing with Italian, Scandinavian, and 
Russian shipbuilding, respectively, contain some illu- 
minating facts, while the detailed statistics referring to 
shipbuilding and marine engineering during 1¥32, given 
at the end of the work, constitute a useful record, as 
every shipbuilding yard in the United Kingdom the 
Dominions and abroad is dealt with separately, and 
brief particulars are furnished of all vessels built and 
engined during the year. Generally speaking, the 
outlook is regarded with quiet optimism by most of the 
contributor, and it is generally believed that 1933 will 
witness 4 return to a measure of prosperity in some 
industries at all events. The trade review is obtainable 
from the publishers of The Glasgow Herald, 65, Buchanan. | 
street, Glasgow, C.1, price 2d., or post free, inland, 4d. | 





BOOKS RECEIVED. 


Cellulose Acetate. Its Manufacture and Applications. 
By A.G. Liescomssz. London: Ernest Benn, Limited. 
[Price 21s, net.] 

Gas Calorimetry. By Mason C. G. Hype and F. E. 
Mitts. London: Ernest Benn, Limited. [Price 
42s. net.) 

L’ Egypte et ses Chemins de Fer. By Lionet WIENER. 
Brussels : Congrés International des Chemins de Fer. 
Eigenspannungen im grossen Schmieidestiicken. By Dr.- 
Inc. G. Krncuserc. Berlin: V.D.1. Verlag, G.m.b.H. 
[Price 5 marks.] 

Zuschlagermitilung in der Massenfabrikation fur freie 
und gebundene Handarbeit. By Dr.-tnc R. ENGEL. 
Berlin: V.D.1.-Verlag G.m.b.H. [Price 4-10 marks.] 

Ezamples in the Theory of Structures. By J.W. LANGDON. 
Cambridge : University Press. [Price 5s. net.] 

National Physical Labor Collected Researches. 


Vol. XXIII. 1932. London: His Majesty's Station- 
ery Office. [Price 1/. net.] 
Pl Its Production, Use and Properties. By A. 
ora. London: Timber and Plywood. [Price 
Te. 6d. net.) 


Berechnung gegliederter Knickstibe. By Dn.-Inc. D. Runt. 
Berlin: V.D.1.-Verlag G.m.b.H. [Price 5-50 marks.] 
Ministére des Travaux Publics. Statistique de la Production 
et de la Déstribution de L’Energie Electrique au ler 

Janvier, 1931. Paris: Imprimerie Nationale. 

Business Budgets and Budgetary Control. By A. W. 
Wittsmore. London: Sir Isaac Pitman and Sons, 
Limited. [Price 10s. 6d. net.) 

Lewis's Railway Signal Engineering (Mechanical). 
Third edition revised and enlarged. By J. N. Fraser. 
London: Constable and Company, Limited. [Price 
16s. net.] 

Department of Scientific and Industrial Research. Report 
of the Radio Research Board for the Year 1931. London : 
His Majesty's Stationery Office. [Price 2s. net.] 

Die Luftspeicher-Dieselmaschine. By Dr.-Lyo. B. Klaften. 
Berlin: Carl Heymanns. [Price 14 marks.] 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 246. Investigation of Warm Air Furnaces 
and Heating Systems. Part V. By A. C. WILLARD and 
others. Urbana, Ill.: University of Illinois. [Price 


80 cents.] 
Handbuch der Experimentalphysik. Vol. IV. Hydro und 
re. Offene Gerinne. 


Aerodynamik. Part IV. Roh 

Zihigkeit. Edited by Ludwig Schiller. Leipzig: 
Akademische Verlagsgesellschaft m.b.H. [Price 67 
marks. ] 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Negotiations between 
Cleveland pig iron makers and Midland ironmasters have 
resulted in the allocation of definite zones for the suppl 
of pig iron by the respective producing districts, wit 
the result that prices have been altered. Quotations for 
Cleveland pig for consumption in the North of England 
have moved to 65s. for No. 1 description, 62s. 6d. for 
No. 3 g.m.b., 61s. 6d, for No. 4 foundry, and 6ls. for 
No. 4 forge, but these prices include cost of delivery, 
whereas, the fixed rates on the basis of No. 3 at 58s. 6d. 
which have stood for the past two years were f.o.t. at 
makers’ sidings. Under the new arrangement con- 
sumers near the blast furnaces are charged more for their 
iron than hitherto, but customers at a distance are obtain- 
ing supplies on rather lower terms than when they had 
to bear cost of carriage. Local users of Cleveland pig are 
markedly disinclined to do business on the new terms. 
Prices for Scottish trade have been substantially ad- 
vanced, but rates for iron to customers beyond the 
Tweed are still comparatively low. Quotations to firms 
in Scotland are based on No. 3 iron at 55s. f.o.b., which is 
equal to 60s. 3d. delivered in Glasgow. 

Hematite-—The situation as regards East Coast 
hematite continues unsatisfactory and somewhat perturb- 
ing. Iron is on sale at well below the prices named for 
Cleveland sorts, whereas the pre-war normal values of 
hematite were about 8s. above the quotations for Cleveland 
iron. Makers endeavour to keep the recognised market 
rates at 59s. 6d. for No. 1 hematite, and 59s. for ordinary 
qualities, but are accepting lower figures. 

Foreign Ore.—-There is no new feature in foreign ore. 
Sales are very few and small. Nominally quotations are 
ruled by rubio, of 50 per cent. quality, at 15s. 3d. c.i.f., 
Tees, but merchants will not sell over a period on any- 
thing like such terms. 

Blast-Furnace Coke.—Durham blast-furnace coke of 
good average quality keeps at 16s., delivered to local 
users, but sales are light. 

Manufactured Iron and Steel.—Orders for finished 
iron and steel are searce and are very much needed. 
Semi-finished steel makers have more work on hand than 
for some time. Common iron bars are 9. 15s. ; best bars, 
101. 5s. ; double best bars, 10/. 15s8.; treble best bars, 
lll. 58.; packing (parallel), 8/.; packing (tapered), 
101. ; steel billets (soft), 51. 7s. 6d ; steel billets (medium), 
61. 12s. 6d.; steel billets (hard), 7/1. 2s. 6d.; iron and 
steel rivets, 111. 58.; steel ship plates, 81. 15s. ; steel 
angles, 8l. 7s. 6d.; steel joists, 82. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 9. for smaller lots; fish plates, 12. 10s.; black 
sheets (No. 24 gauge), 91. 5s. for home, and 8!. 10s. for 
7 and galvanised corrugated sheets (No. 24 gauge), 
11. 58. for home delivery and 10l. 10s. for export. 


Scrap.—tIron and steel — = = are firm. There 
have been further heavy home , and export inquiries 
are extensive. Heavy steel and machinery metal continue 
scarce. 





CONTRACTS. 


Messrs. Toe Generat Exvectric Company, LimIrep, 
Magnet House, Kingsway, London W. C.2, have received 
orders from the Great Southern Railways Company of 
Ireland for a 12 months’ supply of Osram train-lighting 
lamps, and from the London Electric Railway Company 
for 20,000 Osram lamps. Other orders for Osram and 
Robertson electric lamps have been received from 
Messrs. Booth Steamship Company, Limited, Messrs, 
Coast Lines, Limited, Messrs. T. and J. Harrison, Messrs. 
James Moss and Company (Moss Line), Limited, and 
Messrs. Bibby Line, Limited. 

Messrs. STURTEVANT ENGINEERING Company, Liut- 
TED, 147, Queen Victoria-street, London, E.C.4, have 
recently received an order for the supply of two elec- 
trostatic precipitation plants for the removal of dust 
from gases, the volume handled totalling 14,500,000 cu. ft. 
per hour. 

Messrs. Ransomes AND Raprer, Liurrep, Ipswich, 
have received an order for a large excavator from Messrs. 
Stewarts and Lloyds, Limited. The excavator is to be 
employed for uncovering the iron-ore deposits of the 
firm at Corby, Northamptonshire. It is to have a bucket 
capacity of 9 cub. y . @ dumping height of 68 ft., a 
dumping radius of 101 ft., and a total weight of 500 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Conditions in the steel and engineering 
trades remain as varied as during the latter stages of 
last year. Taken on balance, however, progress is being 
made. There is an abundance of inquiries for a large 
assortment of steel products, and if suitable prices can 
be arranged a large amount of work should be forth- 
coming at local works. The raw and semi-finished steel 
trades are striving to increase sales, but considerable 
difficulty is experienced in securing adequate renewals 
on home account. Overseas requirements are also dis- 
appointing. In some quarters a revival in the spring 
is predicted. Considering the diminished state of stocks 
at consumers’ works, this would not be surprising. At 
present, however, speculative buying appears to be a 
thing of the past. The increased demand for steel- 
making alloys gives hope for the future, but, on the 
contrary, the scrap market—usually a reliable indicator 
of the likely trend of events—is in a lifeless condition. 
Several sections of the heavy steel trade are making 
headway. One of the biggest firms in the district, 
ialising in the production of hollow-forged boiler 

y mm is engaged in the completion of a contract for 
boiler drums for the Dartford Paper Mills. Two of 
the drums measure 19 ft. 6 in. in length, with an inside 
diameter of 4 ft., and weighs 11 tons. A third drum is 
slightly smaller and weighs about 9} tons. In order 
to take the necessary tu 1,131 holes were drilled in 
these drums. The same firm is actively engaged in pre- 
parations for 0; —~ | a new Siemens meliing depart- 
ment, equi pod wt furnaces of the most modern 
automatically controlled t 


, and having crane facilities 
for transporting ingots weighing 250 to 300 tons. 








The 
demand for railway stock does not show much improve- 
ment. Far Eastern requirements have dwindled con- 
siderably, but the Ottawa Agreements are expected to 
result in a bigger proportion of Indian business finding 
its way to this area. There is a steady call for crushing, 
pulping, grinding, and mixing machinery for roadmaking, 
quarrying, and mining. Sheffield is benefiting from the 
electrical development schemes now being pushed for- 
ward in various parts of the country. The special steel 
trade is enjoying active conditions. Works producing 
all kinds of dairy utensils are taking an increased tonnage 
of stainless steel. Large stainless steel tanks are being 
used in the transportation of milk in bulk. The tool 
trades have undergone little change, but compared with 
a year ago the position is much more satisfactory. 

South Yorkshire Coal Trade.—The gross demand for 
fuel shows little alteration. Export sales do not reach 
a very high level. Some classes of coal have weakened 
on inland account, but in other directions improvement 
may be noted. Industrial fuel is in steady request, 
but there is an absence of forward buying. There is a 
moderate market in small coal. Electricity under- 
takings continue to be valuable customers, and gas coal 
shows a welcome improvement. Largely as a result of 
the wintry weather, the demand for housecoal has 
attained a more active position, but merchants have no 
difficulty in supplying the increased demands. Foundry 
and furnace coke show further weakness, on both home 
and export account. Coke for central-heating purposes 
makesheadway. Quotationsare : Best branch handpicked, 
27s. to 288.; Derbyshire best house, 22s. to 23s. 6d. ; 
Derbyshire best brights, 18s. to 20s.; screened nuts, 
16s. to 18s.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; and smalls, 5s. to 6s. 








Brirish CHAMBER OF COMMERCE IN BELGIuM.—We 
have received a copy of the recently issued List of 
Members of the British Chamber of Commerce in Bel- 
ium. The secretary of the Chamber is Mr. B. G. de M. 
‘aunton, and the offices are at Nos. 82-85, Rayguy 
House, 22, Place de Brouckére, Brussels, Belgium. 





Apvancep Lectures In ELectricat ENGINEERING. 
—A course of three lectures, by Dr. F. T. Chapman, 
dealing with the theory of the induction motor, will be 
delivered in the Department of Electrical Engineering, 
Uiniversity of London, King’s College, Strand, W.C.2 
on Tuesdays, February 7, 14 and 21, at 5.30 p.m. The 
lectures will be illustrated by oscillographic demonstra- 
tions and by kinematograph films. Admission to the 
lectures is free and no ticket required. 
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NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade—A dull tone prevails in the 
Scottish steel trade at the moment, and buying is on a 
limited scale, but makers are very hopeful of some 
improvement before long. The very fact that six con- 
tracts have now been secured by Clyde shipbuilders 
since the beginning of this month is a sign for the better, 
and there are prospects of some more orders being 
booked in the near future. While these contracts will 
not mean a very large tonnage of steel material, the 
quantity will certainly be quite a at the works at 
the present time. The black-stee! sheet makers are fairly 
well employed both with home and export orders, and in 
the latter connection Japan has lately been a very good 
buyer. The demand for the heavier gauges, as well as 
for galvanised sorts, is very poor. At the meeting of the 
British Steelmakers’ Association, which was held in 
London last week, it was unanimously decided to con- 
tinue the present arrangements and agreements until 
such time as the new reorganisation scheme comes into 
being. When the latter becomes an accomplished fact, 
the position of local associations will be reviewed. No 
change was made in the present basis prices of plates, 
sections and joists, and it was also agreed that the rebate 
system be continued. The following are the current 
market quotations: Boiler plates, 91. per ton; ship 
plates, 81. 15s. per ton; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, } in., 7]. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11l. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron- trade are far from satisfactory, 
and there is very little work on hand. The demand shows 
little sign of improving, and the outlook is obscure. The 
re-rollers of steel bars are also quiet and orders are 
searce. Current market prices are as follow :—‘‘ Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 7/. 5s. per ton 
for home delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade over the week 
and a very moderate demand exists both for hematite 
iron and foundry grades. There are still only two 
furnaces in blast and stocks on hand represent a fairly 
large tonnage. Prices are unchanged and are as follow : 
—Hematite, 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 70s. per ton, and No. 3, 67s. 6d. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 
ast Saturday, January 21, only amounted to 197 tons. 
Of this total 177 tons went overseas and 20 tons coast- 
wise. During the corresponding week of last year the 
figures were 300 tons overseas and 31 tons coastwise, 
making a total shipment of 331 tons. 

Clyde Shipbuilding—Messrs. Yarrow and Company, 
Limited, Scotstoun, have secured an order from the 
Admiralty to build a gunboat under the 1932 construction 
programme. The new gunboat is to be named the 
Robin. The same builders have received an order 
from the Portuguese Government for a torpedo boat 
destroyer similar to those now under construction, The 
hull of this destroyer will be built in Lisbon, and the 
steel material will be supplied by the Steel Company of 
Scotland, Limited, and shipped to Portugal. The 
machinery and boilers will be manufactured by Messrs. 
Yarrow in Glasgow. Of the five destroyers now on 
order from Messrs. Yarrow for the Portuguese Govern- 
ment two are on the stocks at Scotstoun, and the other 
three are to be constructed at;Lisbon. The machinery, 
&c., for the latter is being shipped from the Clyde. 
Messrs. Lithgows, Limited, Port-Glasgow, have con- 
tracted to build a cargo steamer of about 2,000 tons gross 
for Liverpool owners. These builders have now four 
large vesses] under construction or on order. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


“* Back-to-Coal”’ Campaign.—Some 400 of the most 
representative men engaged in the Welsh coal and allied 
industries gathered at Cardiff City Hall, last Friday 
evening, at a dinner given by the “‘ Back-to-Coal ”» Com- 
mittee to celebrate the linking of that effort with the Coal 
Utilisation Council, the director of which, Mr. W. R. 
Gordon, who had spent most of the week in South Wales 
conferring with various interests, was a guest of honour. 
The Lord Mayor of Cardiff, Alderman C. F. Sanders, J.P., 
presided, and the large and representative company 
included Mr. Evan Williams, President of the Mining 
Association, and Mr. D. Morgan Rees, J.P., President of the 
South Wales Institute of Engineers. Mr. Gordon gave 
an exhaustive account of the activities and projects of the 
Coal Utilisation Council. Mr. Evan Williams told of what 
had led up to the formation of the Council last October. 
The President of the Miners’ Federation, Mr. Enoch 
Morrell, and other speakers, cordially supported the great 
effort. 

Welsh Port Improvements.—The Great Western Rail- 
way Company have continued their work of maintaining 
and improving the facilities of the Welsh ports, even in 
the face of diminished revenue. Last Monday the first 
of a pair of new iron gates for the inner lock of the Roath 
Dock at Cardiff was launched into the East dock and the 
second will follow next Monday. These gates, constructed 
by Vickers-Armstrongs, to the designs of Mr. R. Carpmael, 
Chief Engineer of the Great Western Railway, under the 
supervision of Mr. M. C. Harrison, Chief Divisional Docks 
Engineer, are each 43 ft. 6 in. by 46 ft., and weigh 170 
tons. At several of the Welsh ports coaling belt con- 


veyors, with escalator anti-breakage devices, and the 
“ Norfolk ” digger for the speedy clearance of wagons 
containing wet or frozen coal, also electrical cranes 
for general cargo work, are being erected to supplement 
existing appliances. 

Welsh Engineering Work.—The Carmarthenshire 
County Council have prepared a scheme for a new high- 
level bridge to replace the old nine-arch stone bridge 
that has served to carry the London—Fishguard main 
road into Carmarthen town from the east. A high-level 
bridge would cross both the River Towy and the Great 
Western Railway, rendering a level crossing unnecessary, 
and would save the steep approach on the town side of 
the river. When previously discussed over two years 
ago, the cost of a reinforced-concrete bridge was esti- 
mated at about 100,0001., but it is believed that a steel 
bridge could be carried out for less. The Carmarthen- 
shire Council have shown a preference for a steel struc- 
ture because of indications of erosion in the concrete pile 
supports of Loughor bridge, jointly owned with the 
Glamorgan County Council, which was built nine years 
ago. These piles have been examined by the engineers 
of the Ministry of Transport, the Glamorgan County 
Council, the Carmarthenshire County Council, and also 
the engineers of the designers, who will all submit inde- 
pendent reports. Meanwhile the engineers of the 
designers declare that the damage can be repaired for 
2001. and should have been attended to five years ago. 


Ship-Repairers’ Agreement.—Members of the Amal- 
gamated Engineers’ Union, who a few weeks back turned 
down the new proposed working conditions of the Dry 
Dock Owners for the Bristol Channel ports on the issue 
of the suggested one-break system, are expected to accept 
the modified terms at their meeting this week. This 
system provides for the elimination of the breakfast 
interval by a later start. It is understood that the 
employers do not propose a reduction of the present 
wages, but claim that the one-break system must ome 
operative. Overtime, it is reported, will be paid for 
at the rate of time and a half. Though the new agree- 
ment which affects all sections of ship-repair workers is 
not yet completed it is understood that the cost of dry 
docking, painting, rudder work, opening out main 
engines and pumps, and auxiliaries, and other engine 
work, &c., has been reduced by about 20 per cent. 
Settlement is expected in time to bring the new tariff 
into operation from February 1. 

Wider Road Costs.—When the Glamorgan County 
Council estimates for road maintenance amounting to 
over 369,0001. were submitted for consideration an 
appeal was made for a cut of 10 per cent. in the cost. 
It is pointed out that the estimates were cut by 
28,0001. last year and that the widened and improved 
roads, because of the greater area, were substantially 
more costly to maintain. Unless maintenance was 
adequate there would be serious deterioration to be 
faced. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 
General Review.—Conditions in the heavy industries 
of the North-Western area continue dull, and in few 
sections is there any prospect of immediate improvement. 
The steel trades are particularly depressed. Structural 
engineers, boilermakers, locomotive builders, and other 
large users are urgently in need of new work, and with 
few orders on their books are making only very restricted 
calls upon steel makers. Special alloy steels are moving 
slowly. Considerable interest is being taken here in the 
reported negotiations between pig-iron manufacturers 
in the North-East Coast and Midland districts. Until 
details of the final scheme are available it is not possible 
to express an opinion on the effect of the agreement— 
if one is reached—on prices in the North-Western area. 
Outlook in the Hematite Industry—The outlook in the 
hematite-iron industry in the Cumberland and North 
Lancashire districts continues reassuring. Stocks have 
now been reduced to very small proportions, and there 
seems a possibility of further production plant being put 
into operation before the end of the quarter. Demands 
are particularly heavy from Midland and South Wales 
consumers. In addition, local consumption is heavy, 
half of the present make being absorbed py the Working- 
ton and Barrow Steel Works. At both these places 
rospects in the steel trade are encouraging. At 
WV orkington, many useful orders are on hand for rails for 
home and abroad. One order alone, it is stated, 
represents ten weeks’ work at the rolling mills. 











SHIPBUILDING IN 1932.—We conclude below our annual 
summary of British Shipbuilding in 1932; the first two 
portions appeared on pages 24 and 45 ante :—Two 
4,625-ton cargo vessels, the Remois and Amienois, 
and two 1,932-ton tankers, the Britamoco and Britam- 
lube, have been constructed at Haverton Hill-on-Tees, 
by Messrs. Furness Shipbuilding Company, Limited. 
The total tonnage of the four vessels is 13,114. 
—tThe total tonnage of the shipping launched at the 
Belfast, Glasgow and London yards of Messrs. Harland 
and Wolff, Limited, was 4,813. The total includes 
a floating-crane pontoon for South Africa, the ferry- 
boat Royal Iris II, the turbine steamer Duchess of 
Hamilton, and the S.S. Bhadravati.—Messrs. Yarrow 
and Company, Limited, Scotstoun, Glasgow, have 
delivered the Royal Yugoslav Navy flotilla leader 
Dubrovnik (2,400 tons displacement) and the construction 
of four Portuguese destroyers is making satisfactory 
progress at their yards.—Messrs. Ferguson Brothers 
(Port-Glasgow), Limited, Newark Works, Port-Glasgow, 
have launched dredging plant totalling 392 tons. 





Included is the 242-ton bucket-dredger Tilbury IT. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. ‘ The Handling and Stor- 
ing of Grain, with Special Reference to Canadian 
Methods,” by Mr. H. H. Broughton. Southern Branch : 
Wednesday, February 1, 7.30 p.m., University College, 
Southampton. ‘‘ Compression-Ignition Engines,” by 
Wing-Commr. T. R. Cave-Browne-Cave. North-Western 
Branch: Thursday, February 2, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Modern Hydraulic 
Operation of Machine Tools,” by Mr. H. C. Town. York- 
shire Branch: Thursday, February 2, 7.30 p.m., Hotel 
Metropole, Leeds. Annual Meeting. ‘Some Problems 
of To-day,” by Mr. A. H. Gledhill. London: Friday, 
February 3, 7 p.m., Storey’s-gate, S.W.1. Informal 
Meeting. Discussion on “Iron and Steel Works,” by 
Mr. J. 5. Kerr. 

Junior Institution oF Enoineers.—To-night, 7.30 

-m., 39, Victoria-street, 8.W.1. ‘‘ Some Experiments on 

inforced-Concrete Slabs,”’ by Mr. R. H. Squire. Friday, 
February 3, 7.30 p.m., “ Dredging for Alluvial Tin,” by 
Mr. H. W. Sewell. 

Braprorp ENGINEERING Socrety.—Monday, Janu- 
ary 30, 7.30 p.m., Technical College, Bradford. ‘“ The 
Fundamentals of Gear Design,” by Dr. H. E. Merritt. 

Royat Socrery or Arts.—Monday, January 30, 
8 | oo John-street, Adelphi, W.C.2. Howard Lecture, 
“Thermal Insulation ” (Lecture II), by Dr. E. Griffiths. 

Royat Instirution.—Tuesday, January 31, 5.15 p.m., 
Albemarle-street, W.1. ‘‘ Low Temperatures and Low 
Temperature Phenomena” (Lecture III), by Dr. J. C. 
M’Lennan. 

INsTITUTE OF MARINE ENGINEERS.—Tuesday, Janu- 
ary 31, 6 p.m., 85, The Minories, E.C.3. ‘* Pulverised 
Coal Firing in Marine Scotch Boilers,”’ by Mr. W. G. 
Gibbons and Mr. M. Arthurson. 

InsTITUTION OF ELxEcrRIcCAL ENGiInrEERs.—London 
Students’ Section: Tuesday, January 31, 6.15 p.m., 
Victoria-embankment, W.C.2. ‘‘ Long-Wave Single. 
Sideband Telephony Receiver for Transatlantic Working,” 
by Mr. C. J. W. Hill and Mr. H. Page. Wednesday, 
February 1, 6 p.m., Wireless Section Meeting. “‘ The 
Researches of the late Dr. D. W. Dye on the Vibrations 
of Quartz,” by Dr. E. H. Rayner. Thursday, February 2, 
6 p.m., Ordinary Meeting. “* An Analysis of the Costs of 
Electricity Supply and Distribution in Great Britain, 
with some Suggestions as to the Causes of and Remedies 
for the Slow Rate of Development,” by Mr. J. W. 
Kennedy and Miss D. M. Noakes. Friday, February 3, 
7 p.m., Meter and Instrument Section Meeting. ‘‘ Some 
Electrical Methods of Remote Indication,” by Mr. C. 
Midworth and Mr. G. F. Tagg. 

SHEFFIELD METALLURGICAL Socirety.—Tuesday, Janu- 
ary 31, 7.30 p.m., 198, West-street, Sheffield. ‘“ The 
Manufacture of the Mammoth Cunarder Castings,’”’ by 
Mr. H. Swift. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtanp.—Tuesday, January 31, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. “ Propulsive Efficiency and 
Seaworthiness of a Ship in Smooth and Rough Water,”’ 
Mr. J. L. Kent. 

LIVERPOOL ENGINEERING Socrery.—Wednesday, Feb- 
ruary 1, 6.30 p.m., 8, The Temple, Dale-street, Liver- 
ool. ‘* Notes on Eddies and Eddy Resistances,’”’ by 

rofessor T. B. Abell. 

BeLFrast ASSOCIATION OF ENGINE ERS.—Wednesday, 
February |, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘“‘ The Growth of Electricity in Ships,”’ by Mr. 
F. Johnston. 

InstTITUTE OF MeEtTa.s.—Birmingham Local Section : 
Thursday, February 2, 7 p.m., The University, Bir- 
mingham. “ Refractories in Metallurgical Industries,” 
by Mr. A. T. Green. 

INSTITUTE OF FuEL.—Thursday, February 2, 7.30 p.m., 
The University, Bristol. Joint Meeting with Society of 
Chemical Industry. ‘“‘The Elimination of Dust and 
Sulphur from Flue Gases,” by Mr. H. E. Wallsom. 

InsTITUTE OF TRANSPORT.—Leeds and District Section : 
Friday, February 3, 6.30 p.m., Town Hall, Leeds. 
** Greyhound Lines, U.S.A.,” by Mr. V. Volmar. 








British STANDARD SPECIFICATION FOR THE IDENTI- 
FICATION OF CHEMICAL Pirz Lines.—The British 
Standards Institution has published a specification 
dealing with the identification of chemical pipe lines 
carrying inflammable, explosive, toxic, and corrosive 
gases. A careful survey of the existing position in 
the chemical industry showed that it was essential 
that the system adopted should be inexpensive to 
operate, and simple and easy to memorise. In case of 
emergency, the system should also permit of the quick 
identification of the fluids or gases conveyed through 
the pipes. The British Standard scheme differentiates 
between the type or nature of the fluid or gas conveyed 
by means of a series of enamelled identification plates 
placed adjacent to the control valve and at such intervals 
along the pipe as is deemed necessary by the user. The 
identification plates are designed in such a manner as 
to suggest to the workman the nature of the fluid or 
gas conveyed therein, and are so shaped that sufficient 
room is allowed at the base for the name or chemical 
symbol of the gas or fluid, if so desired. It is hoped 
that their adoption will constitute a further step towards 
safeguarding those engaged in the running of chemical 

lants. Copies of the specification, which is designated 

0. 457—1932, may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 





London, 8.W.1, price 2s. 2d. post free. 
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STATION OF THE LONDON POWER COMPANY. 


(For Description, see Page 89.) 
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Fie. 15. 


Tae Wontnacar Cotuery, Vicrorta, AvsTRALIA.— 
Established in 1909, the Wonthaggi State Coal Mine, 
Victoria, Australia, has, since its inception, produced 
about 10,000,000 tons of coal, representing a revenue 
of upwards of 9,000,000/., and providing employment 
for an average of 1,500 men. The workable seams vary 
in thickness from 18 in. to 6 ft., but their inclination is 
very irregular, and this necessitates a considerable 


Asu SUMP UNDER CONSTRUCTION. 


| amount of development work. 

13,000,000 tons of coal are still available and, taking an 
} annual output of 500,000 tons as a basis, it will be seen 
that the mine can continue in existence for another 
26 years. Unfortunately, the coal is of a very friable 
nature, and the winning of one ton of large coal entails 
the production of nearly one ton of slack. Proposals for 
briquetting the slack have been made from time to time, 


Fie. 16. SoREENING CHAMBER. 


It is estimated that some | but the cost, both of the necessary plant and ot the bind- 


ing materials, is declared to be prohibitive. Experi- 
ments, however, are being continued, and the matter 
is engaging the attention of the mine authorities. It 
has also been suggested that the slack might be used for 
pulverised-fuel firing, but, here again, it is declared that 
the capital cost of aking the necessary alterations to 
existing boiler plants would not be justified. 
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THE UNEMPLOYMENT PROBLEM IN 
THE UNITED STATES. 


THE United States of America are now starting 
the fourth successive year of severe unemployment, 
and it is becoming increasingly evident that the 
prestige of the future Democratic Administration 
will, rightly or wrongly, stand or fall by the measure 
of success attending its efforts to deal with this 
problem. Since in the United States there is no 
adequate machinery for the collection and collation 
of information relating to unemployment in the 
country as a whole, no such accurate unemploy- 
ment statistics are available as can be obtained 
in Germany and the United Kingdom, for example. 
Various estimates are, however, issued from time 
to time by official and quasi-official bodies, and it is 
thus possible to gauge with a fair amount of approxi- 
mation the broad trends of unemployment during 
any given period. The most reliable estimates 
indicate that at the present time there are between 
11,000,000 and 12,000,000 persons out of work in 
the United States; broadly speaking, this means 
that two out of every seven of the working popu- 
lation are out of a job. The extent to which 
unemployment has grown during the depression 
may be gathered from the fact that this total 
represents an increase of the order of 50 per cent. 
over the corresponding figure twelve months ago 
(7,000,000 to 8,000,000), and is more than double 
that of two years ago (approximately 5,000,000). 

In evaluating these figures it is pertinent to 
point out that even in periods of business prosperity 
there are, as a result of the operation of various 
factors, between 1,500,000 and 2,000,000 persons 
unemployed in the United States, and also that 
within fairly recent times the economic system of 


the country has suffered by severe unemployment on 
three previous occasions, i.e., in 1914, 1921 and 1924. 
The duration and magnitude of the present volume 


9 | of unemployment, however, are sufficient to place 


it in a different category from preceding years, 
both as regards its social as well as its economic 
repercussions. Although there is no longer any 
attempt to disguise the gravity of the problem, 
which would indeed be almost impossible, it is 
worthy of note that for a considerable period after 
the onset of the depression, following the break on 
Wall Street in the autumn of 1929, repeated 
endeavours were made in authoritative circles to 
minimise the amount of unemployment, and to 
treat the economic slump as a temporary phase 
which would soon be conquered by American busi- 
ness because of its ‘fundamental soundness.” 
For example, in March, 1930, when the depression 
was already well under way, and when it was 
clear to any objective observer that a major 
decline in business had begun, President Hoover 
actually gave it as his considered opinion that 
“all the evidence indicates that the worst effects 
of the crash upon employment will have passed 
within the next sixty days.” 

The events of the past three years have clearly 
demonstrated the absurd nature of such a statement, 
and they have also revealed the falsity of the claims, 
frequently put forward during the prosperous 
years, 1928-1929, that America had succeeded 
in solving the problem of the trade cycle and elimi- 
nating the recurrent booms and slumps in profits, 
industrial activity and employment. One of the 
most frequent boasts during that halcyon period 
was that, as a result of the discovery of the so-called 
“philosophy of high wages,” American business 
would be able to overcome any incipient trade 
depression and thus eliminate periods of abnormal 
unemployment. It was asserted that the main- 
tenance of a large volume of purchasing power 
through the medium of high wages was the essential 
basis of the successful operation of large scale 
production in the United States, since it provided a 
market capable of absorbing the huge output made 
possible by modern industrial technique. Mr. 
Henry Ford was the outstanding example of an 
industrialist who gave practical effect to this 
theory, but, although it may be admitted that 
the accepténce of the theory was more widespread 
than the actual practice, there were many others 
who followed his lead. 

In the early stages of the depression when, as 
already indicated, its duration and magnitude 
were constantly under-estimated, attempts were 
made to maintain intact this theory of high wages. 
Following the example of the President, who 
publicly emphasised the desirability of preserving 
the high level of wages which had been established 
in American industry, many prominent business 
leaders declared that the existing wage rates 
should not be touched, particularly in view of the 
fact that actual earnings would undoubtedly be 
affected by the lower rate of operations in industry 
in general. In spite of these declarations, however, 
it finally became clear that the much extolled high 
wages theory was applicable only to periods of 
business prosperity, and that it was incapable 
of withstanding the pressure of a major trade 
depression; the country therefore had to face 
the fact that wages would have to come down 
so as to bring them more into line with the 
general deflationary tendency which had already 
affected the other important factors in the economic 
system, and accordingly pressure was brought to 
bear on the workers in practically all the more im- 
portant branches of industrial activity to accept lower 
rates of pay. The result of such pressure may be 
gathered from the fact that wage rates in the indus- 
trial field as a whole are estimated to have been 
reduced on the average by from 20 per cent. to 
25 per cent. The industries affected include such 
basic trades as the metallurgical, engineering, coal 
and automobile industries and the railways. The 
railways were among the last to be influenced by 
the movement for lower wages, which is partly 
attributed to the fact that they occupy a sheltered 
position in the national economic system, and 
partly that the labour brotherhoods on the railways 
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America. The railway companies, however, after 
first demanding a wages cut of 15 per cent., were 
finally successful in obtaining the union’s reluctant 
acquiescence to a 10 per cent. reduction in wages, 
which came into operation at the end of January, 
1932, for a period of twelve months. The com- 
panies have now given notice of a 20 per cent. 
reduction, including the 10 per cent. at present in 
force, to become operative at the beginning of 
next month. 

The movement for lower wages in the economic 
system as a whole has not yet lost its momentum. 
Further wage cuts are being advocated on the ground 
that if the present unjustifiably high wage level in 
American industry is maintained, the volume of 
unemployment is bound toincrease. Such reasoning 
is based on the thesis that the important problem 
at the present time is to reduce the costs of produc- 
tion—in which wages play such a large part—so as 
to bring them into closer adjustment with the 
present economic position and, by the consequent 
reduction in prices, provide a stimulus to consumer 
buying, and thus make possible a greater volume of 
employment. The advocates of such a view urge 
that, unless producing costs are further reduced, 
which almost inevitably involves lower wages, many 
factories will not be able to operate on an economic 
basis, but will finally have to close down and add 
still further to the present labour surplus in the 
country. 

This reasoning, however, is fiercely attacked 
by many industrialists who remain unconvinced 
that the ultimate sojution of the unemploy- 
ment problem is to be found in a policy of wage- 
cutting. Among these may be mentioned Mr. E. T. 
Weir, president of the National Steel Corporation, 
who has publicly announced his opposition to the 
wage reductions which have been effected in 
American industry during the depression, since 
they have resulted in restricting demand through 
curtailed purchasing power. In order that the 
high standard of living, to which the masses in 
America have become accustomed during the past 
decade, may be maintained, Mr. Weir urges that 
higher, and not lower, wages should be the aim of a 
rationally planned industrial system. 

There is also considerable difference of opinion 
in America regarding the underlying causes of the 
present slump in industry and trade, and the conse- 
quent abnormally high level of unemployment. 
It would be an exaggeration to say that there is 
anything like general acquiescence in the theory 
that the problem is in essence an international one, 
and that it will not be solved until there is a satis- 
factory settlement of such outstanding international 
questions as excessive tariffs and other barriers to 
international trade, monetary policies, and war 
debts and obligations. There is, however, a growing 
opinion, even in circles where there is little appre- 
ciation of the many other causative factors respon- 
sible for the present volume of unemployment, that 
the technological factor is of importance. By the 
technological factor is meant the introduction of 
labour-saving machinery and devices, which has 
proceeded at an extraordinary rate in America 
during the present generation, and as a result of 
which it has been possible to produce a larger volume 
of output with a considerably reduced labour force. 

The unemployment thus caused is, according to 
the orthodox economic theory, of a temporary 
nature, since the lower producing costs, consequent 
on the introduction of machinery, enable selling 
prices to be lowered and make possible an increase 
in consumption, the consequence being that in the 
long run the total amount of unemployment is 
expanded. Apart from this aspect of the matter, 
we argued in our issue of January 6, and gave some 
figures tending to show, that the effect of machinery 
improvements on unemployment, especially in this 
country, is tending to be greatly exaggerated. In 
the long run what we have just called the orthodox 
economic theory is the correct one, but at the 
present time, especially in the United States, this 
theoretical explanation does not appear to be of 
value for practical purposes, since the remarkable 
increase in output owing to machine production 
has created a problem which demands the applica- 
tion of immediate remedial measures. This may be 
illustrated by the developments which have taken 





place in the boot and shoe industry. Following the 


introduction of labour-saving machinery in this 
industry during recent years, there has been a 
substantial increase in the output per man-hour, 
with the result that, while the total production of 
the industry during the first three quarters of last 
year was only 6 per cent. below the 1923-25 level, 
the total number of workers employed showed a 
decline of no less than 25 per cent. when compared 
with the earlier period. In addition, those actually 
in employment were working a considerable amount 
of short time. In consequence of its greatly 
increased capacity, this industry is capable with 
its present personnel of satisfying a much larger 
volume of demand than exists at present, and 
therefore the workers who have been displaced 
have little prospect of being re-absorbed by the 
industry in the near future. When it is realised 
that a similar state of affairs obtains to a greater or 
lesser extent in practically all the leading industries 
in America it is clear that the volume of unemploy- 
ment resulting from the technological factor alone is 
of considerable magnitude, and is one which may 
introduce difficulties even when American industry 
in general is once more on the up-grade. 


TIMBER DESTRUCTION IN SEA 
WATER AT SYDNEY, N.S.W. 


In matters relating to marine structures the posi- 
tion of an enginzer is a most responsible one. What- 
ever materials he introduces into the erections 
he constructs must not only withstand the variety 
of stresses to which they are subjected continuously, 
at intervals or spasmodically, but they must do 
under conditions which are liable to cause 
deterioration and involve a number of unknown 
factors. Perhaps the most important of all the 
difficulties confronted is the damage done by marine 
boring pests. The activities of these organisms 
may lead to the early collapse of valuable property, 
and yet many of the conditions which lead to the 
accentuation of the ravages are still obscure and 
uncertain. Investigation of such matters is there- 
fore a subject of paramount importance to any 
country bounded by the sea. The fact that borers 
have not been detected on casual examination in 
certain places, or have not caused serious attacks, 
does not warrant the conclusion that their future 
activities can be disregarded. When a species 
appears which has a partiality for a particular 
kind of timber, the ravages may be so accentuated 
that it is not outside the bounds of possibility that 
the structure may collapse in a few months. To 
the engineer entrusted with the maintenance of 
wharfs and other sea works must remain the 
responsibility for detecting the presence of the pests 
and the extent of their depredations. Observation 
needs expert technical knowledge, for there may 
have been an advent of a new species of pests, and 
the actions of forms already known to be present 
must be kept under surveillance. Since the intense 
invasion of a particular species would not allow 
time for lengthy research work, the constant com- 
mand of the situation is imperative, if protective 
and combative methods are to be adopted. 

For these reasons, we welcome the recent publica- 
tion by the Sydney Harbour Trust of a work on 
“ Destruction of Timber by Marine Organisms in 
the Port of Sydney,” prepared by Mr. R. A. Johnson, 
the engineer in charge of maintenance in the Wharf 
Construction Branch of the Trust, in association with 
Messrs. F. A. McNeill and Tom Iredale, zoologists 
of the Australian Museum. Ever since the Sydney 
Harbour Trust was founded, many thousands of 
pounds have had to be spent every year on the pre- 
servation of the wharf piles, a matter of vital im- 
portance, since they form the supporting foundation 
for structures of a capital value of some 6,000,0001. 
Systematic study of the subject began in 1927, and 
since then much time has been devoted to the collec- 
tion of data regarding the waters inhabited by the 
pests and from which they obtained their sustenance. 
Their capacities for destruction, their habits and 
peculiarities have been noted in the hope that the 
accumulated facts may lead to the discovery of 
some panacea. Though an immense amount of 
preliminary work has been done, the vagaries of 
the pests and their powers of discrimination are 
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such that the conclusions already drawn cannot yet 
be considered to be of general application. Never- 
theless, it can well be claimed that something has 
been achieved by the introduction of scientific 
methods into the investigations, and that the re- 
sults show a reduction in expenditure over the old 
process of removing a defective pile and replacing 
it with a new one. Investigations were made at 
Port Jackson, which is situated on the eastern 
coast line of Australia in a temperate zone, and 
the harbour is composed mainly of deep bays and 
tributaries. It was found that turpentine timber 
resisted the attacks of cobra and crustacean borers, 
although it had been noted that such woods were 
rapidly destroyed under similar conditions in the 
waters at Brisbane. Destruction was not definitely 
affected by changes in the salinity of the water. 
Indeed, it was found that different borers could 
operate in waters of very different character- 
istics in this respect. At Port Jackson, when 
the hydrogen-ion concentration was high and the 
oxygen content and salinity low, a great reduction in 
attack was found. The results in these respects 
were to some extent a contradiction of those noted 
at Brisbane. Muddy water was not a factor in the 
prevention of attack by cobra. Oil pollution, from 
experiences so far gained, may be anticipated to 
have a more marked effect.. The attack upon 
Oregon pine in the waters at Port Jackson, as was 
also the case at Brisbane, was so marked that this 
timber was regarded as valueless, and specimens of 
it were used for control purposes to collect specimens 
of the borers working at the various places where 
observations were being made. Paint preparations 
and creosoting have been resorted to, but have 
not proved lasting specifics. Concrete casings 
have, however, proved effective when applied to 
determined areas of destruction on damaged piles in 
many hundreds of examples. Cobra attack was 
found to be due to many different species, which 
prior to the publication of this report, had not been 
described. Sometimes they worked together, but 
sometimes preferred different timbers, which neces- 
sitated much experimental work in the laboratory 
to discover if it were possible to eliminate single 
species. Some of these were very noxious in fresh 
water. The preference for certain timbers was also 
shown by crustacean borers, and their actions were 
changed by alterations in the salinity of the water. 
All test pieces showed the greatest attack just 
above low-water mark, and protective work was 
directed mainly to this area of the piles and, up 
till now, the most successful means available was 
undoubtedly the application of a direct cement 
casing, with or without reinforcement, according to 
the remaining column strength of the pile. This 
treatment has been successfully applied to many 
hundreds of piles that otherwise would have been 
removed. In applying the casings a supporting 
platform and movable forms were placed as the 
tide neared low water, so that the deposited con- 
crete was kept ahead of the rising tide. Any 
openings were plugged with hessian casings con- 
taining grout before the poring was started. After 
remaining in position for several days, the forms 
were removed and re-oiled for service on the next 
pile. Steel forms were made in several sizes for use 
in reinforcement. Concrete itself is not immune 
from attack and its rate of deterioration in sea- 
water has not yet been determined, so that the 
solution so far adopted, though of great value, 
cannot be regarded as satisfying the exacting 
demands of absolute immunity from attack and 
freedom from impairment from other causes. 








LOW-TEMPERATURE RESEARCHES. 


At the Royal Institution on Tuesday, January 17, 
Professor J. C. M’Lennan, F.R.S., delivered the first 
of a course of four lectures on “‘ Low Temperatures 
and Low-Temperature Phenomena.” 

This first lecture, he said, would be devoted 
mainly to showing some beautiful experiments 
arranged for him by Mr. Green, of the Royal Insti- 
tution. In looking back on the history of the 
subject during the last 115 years, he had been 
amazed at the slowness of its development. It 
was in 1823 that Faraday, heating some hydrate of 
chlorine contained in one leg of a U-tube, observed 
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that a liquid collected in the other. This he ulti- 
mately proved to be chlorine liquefied under its 
own pressure. He subsequently succeeded in lique- 
fying many other gases, but, owing to the inability to 
attain sufficiently low temperature, failed with 
oxygen, nitrogen, hydrogen, and some other gases. 
In fact, liquid air was not produced unti] 1883. The 
critical temperature above which a liquid cannot 
exist, whatever the pressure, was 31-7 deg. C. in 
the case of CO,, but it was — 118 deg. C. for oxygen 
and — 146 deg. C. for nitrogen. Two plans were 
in use for attaining these temperatures. In the 
one case the gas was made to do work on a piston, 
and in the other it was cooled by expanding it 
through a nozzle, the gas thus cooled being led back 
over the coil supplying the jet, so that the cooling 
was intensified progressively. In the case of carbon 
dioxide this regenerative cooling was unnecessary, 
since solid CO, was produced when the gas was 
simply discharged under high pressure into the air. 
This solid CO, was now of considerable importance, 
being employed, amongst other uses, for cooling 
the vans in which fish was conveyed from Aberdeen 
to London. In the Claude oxygen process, as used 
by the British Oxygen Company, the gas was cooled 
both by causing it to do work on a piston and by 
expanding it through a nozzle with regenerative 
cooling, as described above. In the Linde process 
the latter device only was employed. This was also 
the method adopted in the exceedingly convenient 
Hampson liquefier, which was the first to make liquid 
air easily obtainable in the laboratory. These small 
machines would yield a litre of liquid air per hour. 

To liquefy hydrogen, the temperature had to be 
reduced below — 234 deg. C. The plan followed 
was to cool the hydrogen by surrounding it with 
liquid air maintained by rapid evaporation at a 
temperature of about — 200 deg. C. The hydro- 
gen thus cooled was then expanded through a 
nozzle, the escaping gas being used to cool still 
further the gas on its way to the jet. In this way 
liquid hydrogen was produced at a temperature of 
— 252-9deg.C. With the 25-h.p. plant the speaker 
had installed at Toronto a few years ago, the yield 
was 10 litres of liquid hydrogen per hour. Some 
15 litres of liquid air were evaporated in the process, 
which was thus fairly efficient. 

During the war he had been entrusted with the 
task of determining the proportion of helium in the 
gases discharged from Canadian oil wells, and in 
some cases the content was as much as | per cent. 
By liquefying the other gases, the helium could be 
obtained in large quantities at a non-prohibitive cost. 

To liquefy helium the temperature must be below 
— 268 deg. C. The cooling agent used was rapidly 
evaporating liquid hydrogen, and the temperature 
of the liquid helium produced was 4-2 deg. absolute. 
By evaporating liquid helium, Keesom, at Leyden, 
last February, reached a temperature of 0-7 deg. 
absolute, and obtained solid helium. His prede- 
cessor, Kammerling Onnes, had spent seventeen 
years in trying to achieve this feat. Success was 
finally obtained by putting under a pressure of 
175 atmospheres, helium simultaneously cooled by 
surrounding it by rapidly evaporating liquid helium. 
With this achievement every body known to the 
chemist had at last been obtained in a solid form. 

The temperatures in question were estimated by 
measuring the vapour pressure of liquid helium at 
temperatures between 2-19 deg. absolute and 
1-4 deg. absolute. An equation was formed to 
express the observations and extrapolated to the 
lower temperature. The result checked well with 
observations made with thermocouples and resist- 
ance thermometers, and there was no doubt that 
Keesom’s figure of — 0-7 deg. absolute was close 
to the truth. 

At 2-19 deg. absolute, liquid helium showed a 
sudden change in its behaviour. Till this tempera- 
ture was reached the liquid bubbled, but it then 
became as still as death. The nature of the change 
was as yet unknown. In the new cryogenic labora- 
tory at Cambridge, Kapitza was using a double- 
jacketed vacuum flask made of metal for holding 


liquid hydrogen or helium. The outer wall of the | 
distinct triumph for the British Committee. 


inner jacket was maintained at the temperature of 
liquid air by coupling it by a copper conductor with 
a second vacuum flask containing liquid air. 

The absorption spectrum of liquid oxygen was of 





interest. If a bulb filled with liquid oxygen were 
used as a lens and the radiation from an electric 
are passed through it, the absorption of the heat 
rays by the intensely cold oxygen was so small that 
paper placed in the focus, to which the bulb brought 
the rays, could be ignited. It was also of interest to 
note that both fused silica and Pyrex glass were 
pervious to helium, though ordinary soda glass was 
not. 








NOTES. 
MuNICIPAL FINANCE IN AMERICA. 


ARNOLD Bennett makes one of his characters say 
“ T can conceive the smash-up of the British Empire, 
but I cannot conceive Manchester defaulting in its 
interest payments.” This testimonial to the in- 
tegrity of our local authorities is confirmed by the 
way in which their stocks have maintained their 
prices during the “‘ economic blizzard.”” In America, 
on the other hand, even before the events of the last 
few years, soundness was easier to seek than to find, 
and according to a statement prepared by Dr. W. A. 
Robson for the National Association of Local 
Government Officers, the position is now deplorable. 
In Philadelphia, for instance, the expenditure 
exceeded the revenue by 40 per cent. in 1932, while 
in Detroit the assessable value decreased by 
1,000,000,000 dols., and the prospect of recovering 
the 14,600,000 dols. still owing was so remote that 
it was proposed to sell the property, valued at 
500,000,000 dols., on which this amount had been 
levied. In the same city it was not possible. in 
1931, to relieve from the public funds more than 
15,000 of the 48,000 families requiring assistance, 
though the number was increased to 27,000 by private 
charity. Since that time the position has become 
worse and the municipal officers are in despair at the 
impossibility of dealing effectively with the situation. 
In Chicago the position, according to Dr. Robson, is 
“almost fantastic.” Individual assessments have 
been manipulated for political reasons to such an 
extent that a complete re-assessment was ordered in 
1928, and it was not until June, 1930, that it became 
even theoretically possible to collect taxes which 
had become payable 15 months earlier. The result 
was that the short-term borrowing reached a figure 
of 159,080,577 dols., and the increasing interest 
charges, amounting to 6,000,000 dols. per annum, 
threatened a suspension of the public services. 
Moreover, a considerable proportion of the overdue 
taxes cannot now be collected. A fund of 60,000,000 
dols. which had been accumulated to construct 
an underground railway has had to be used for 
salaries, and in the spring of this year 20,000,000 
dols. was still owing to the teachers. In New 
York, the budget reached 700,000,000 dols. in 1932, 
and an equivalent of 106,000,000/. was being de- 
manded from the citizens. By way of contrast it 
may be mentioned that the total receipts of all the 
12,000 local authorities in England and Wales was 
only 148,000,000/. in the same year. In most of the 
smaller American towns the position is similar. The 
result is that municipal securities have fallen disas- 
trously all overthe country and that further borrowing 
has become impossible. On the other hand, in this 
country, with one or two exceptions, municipal 
finance is in a healthy condition, a position for which 
Dr. Robson gives credit to councillors and officers 
alike, and, may we add, to ratepayers as well. 


AERODROME LIGHTING. 


In our issue of July 29, 1932, we drew attention 
to a Guide to Aerodrome Lighting, which had been 
issued by the Aviation Lighting Committee of the 
British Standards Institution in anticipation of a 
British Standard Specification covering the various 
types of apparatus which have to be employed on 
aerodromes in the interests of safe night flying. 
Since then, the International Commission on Illu- 
mination has met at Zurich and has put forward 
a series of recommendations on this subject. These 
recommendations which, it is expected, will be 
ratified by the countries concerned, follow the 
Guide so closely that the result may be said to be a 
It is 
also expected that the International Commission 
for Air Navigation, which is the controlling body 
for the majority of states, will be asked to embody 





the minimum requirements thus laid down as an 
amendment to the International Convention. It 
is hoped that there will be no delay in doing this, 
as the Convention itself and the British Air Naviga- 
tion Consolidation Order, 1923, are both out of 
date so far as lighting is concerned. As regards the 
details of the recommendations, no attempt has 
been made to specify an aerodrome beacon, while 
the specification of airway beacon has been left 
vague. The reason is that each country has 
developed its own technique in these matters, based 
on the character of its territory and the climatic 
conditions. Whereas in the Guide, aerodrome 
obstructions were defined as those within 500 yards 
of the perimeter, this distance has been increased 
to 1,000 m. by the International Commission. A 
new section deals with Airway Obstruction Lights, 
the effect of which will be to make the lighting of 
tall chimneys, wireless masts, gas holders and other 
similar features of the landscape, compulsory, 
where they are considered to be a danger to air 
navigation. The only serious departure from the 
British standpoint is in reference to Boundary 
Lights, since fixed instead of flashing lights are 
recommended, the colour being orange or red. 
This will, however, make for standardisation, since 
at present many different forms of boundary lighting 
are in use. Approach lights and landing direction 
lights, which are not employed in this country, are 
also defined. Blue or white are now recommended 
as colours for lighting the illuminated wind indicator. 
Red is never to be used for this purpose. The 
result is a great step forward in co-operation between 
European countries on an important subject and 
we hope that the result will be beneficial to inter- 
national air traffic. 


CONFERENCE ON EMPIRE TIMBER, 


A representative conference, convened by the 
British Standards Institution, and presided over 
by Mr. E. J. Elford, chairman of the Building 
Divisional Council of the Institution, was held on 
November 16. There were present representatives 
of the lumber millers of British Columbia and of the 
Australian, New Zealand, and South African Govern- 
ments, while the Admiralty, Board of Trade, War 
Office, and other Government Departments, the 
London County Council, and the timber interests in 
this country were also represented. After welcoming 
the delegation from British Columbia, the Chairman 
stated that the conference had been called to give 
effect to the decisions of the Ottawa Conference in 
regard to the development of inter-Empire trade 
through the preparation of joint commercial stan- 
dard specifications agreed nationally between the 
portions of the Empire directly interested. The first 
question requiring attention was that of joint speci- 
fications between Canada and this country to assist 
Canadian lumber millers to develop further the 
United Kingdom market and also to make known 
the exact requirements of that market. Speaking on 
behalf of the delegation from British Columbia, Mr. 
J.G. Robson said that they could only hope to come 
into the market on a competitive basis if, as they 
had been able to do in North America, they could 
persuade United Kingdom purchasers to adopt 
their sizes for sawn timber. Owing to the somewhat 
peculiar conditions obtaining in British Columbia, 
the dimensions of their sawn timbers were in every 
case, } in. less in width and thickness than the 
nominal dimensions of European timbers. For 
example, the dimensions of timbers of British 
Columbia Douglas fir, corresponding to the nominal 
2 in. by 4 in. Baltic redwood, were 1} in. by 3} in. 
On the other hand, as British Columbian lumber 
millers were prepared to pass all their timber through 
a sizing machine, absolute uniformity could be 
guaranteed. Moreover, tests carried out at the 
Forests Products Research Laboratories at Princes 
Risborough, and at Vancouver, and also at McGill 
University, Montreal, had shown that the Canadian 
timbers of smaller cross-sectional area were actually 
considerably stronger than the larger size Baltic 
timbers. For example, the maximum load with- 
stood by a British Columbia Douglas fir sample 
measuring 1} in. by 3} in. was 1,310 lb., as com- 
pared with 1,140 Ib. in the case of a 2 in. by 4 in. 
specimen of Baltic redwood; thus the Canadian 
wood was stronger by 15 per cent. A range of 24 
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samples of timber had been tested, and all the British 
Columbia Douglas fir specimens had proved much 
stronger than the Baltic redwood samples. In the 
case of the larger pieces, measuring 2} in. by 8} in. 
and 3 in. by 9 in., respectively, the Canadian wood 
was stronger by 29 per cent. than the Baltic. After 
some further discussion it was unanimously decided 
at the conference to give immediate effect to the 
Ottawa resolution by asking the British Standards 
Institution to set up a committee or committees to 
prepare a series of national standard specifications 
dealing with the sizes, grading and other characteris- 
tics of sawn timber. 


Richarp TREVITHICK. 

Trevithick, whose centenary will be celebrated 
this year, died at Dartford on April 22, 1833. His 
death took place at the Bull Inn, where he had 
been lodging while engaged on some work at the 
foundry cf John Hall, the father of J. and E. Hall. 
It is not known what Trevithick had in hand at 
the time, but it could not have been very remunera- 
tive for when he died he was practically penniless, 
and he was carried to the burying-ground belonging 
to the parish church by workmen from Hall's, and 
no stone was ever erected to indicate the spot where 
he was buried. Many years back, however, a bronze 
tablet recording the main facts of his life was placed 
in the church by Mr. Everard Hesketh, the present 
chairman of Messrs. J. and E. Hall, Limited, who 
has long taken an interest in everything relating 
to the history of the firm and also Trevithick’s 
connection with it. To stimulate further interest 
in the life and work of Trevithick, a centenary 
lecture was given last Tuesday evening in the dining 
hall of Messrs. Hall’s works, by Engineer-Captain 
Edgar C. Smith, the lecture being under the auspices 
of the Association of Dartford Industries, and the 
chair taken by Mr. Everard Hesketh, who, in his 
introductory remarks, spoke of his attempt to 
locate the grave of Richard Trevithick in the 
Dartford cemetery. Describing Trevithick as one 
of the creators of the steam engine, with the 
aid cf a well-selected series of lantern slides, 
Captain Smith first explained how the Newcomen 
atmospheric engine and the Watt low-pressure 
steam engine came into existence, and the part 
they played in Cornwall, where Trevithick was 
born. ‘Trevithick was a child of six when 
the first Boulton and Watt engine was erected 
in the county, and he grew up amid surroundings 
which could not but stimulate his latent inventive 
powers. By nineteen he was engineer of a mine, 
and by twenty-five one of the most important men 
in the mining industry. His great chance came 
in 1800, when the all-embracing Boulton and Watt 
patent expired and inventors were free to develop 
their own ideas. He had already constructed a 
small steam locomotive model and had made a 
steam carriage, but the basis of his subsequent work 
was his patent of 1802 for high-pressure, non- 
condensing engines for locomotives and for indus- 
trial purposes. He never had a works of his own, 
but arranged for his engines to be built by others, and 
there is little question that as a pioneer he set in 
motion the construction of small engines all over 
the country. In the succeeding years, he himself 
applied these engines to winches, cranes, dredgers, 
locomotives, and many other things. Moreover, 
he introduced the Cornish boiler, the water-pressure 
engine, and did much to improve the Cornish pump- 
ing engine. He had ideas on screw propulsion, 
surface condensation, superheating, and refrigerat- 
ing. For eleven years, 1816 to 1827, he was working 
in Peru and Costa Rica, installing steam engines and 
mining machinery which was to have brought him 
wealth untold, but he returned to England poorer 
than he left it. Magnificeatly endowed both 
mentally and physically, he possessed extraordinary 
insight into the problems in hand, and powers of 
imagination excelled by few. Before concluding 
his lecture, Captain Smith showed how many of the 
ideas contained in Trevithick’s letters and patents 
had been applied to modern engineering. At the 
close, a vote of thanks to the lecturer was proposed 
by Mr. L. St. L. Pendred, chairman of the Trevithick 
Centenary Celebration Committee. Before the 
lecture, a number of guests were very kindly enter- 
tained to dinner by Mr. Hesketh, and the directors 
of Messrs. J. and KE. Hall and Company, Limited. 
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LITERATURE. 


aE} FY" 
The Universe of Science. By H. Levy, Professor of 

Mathematics at the Imperial College of Science, 

London: Watts and Company. [Price 7s. 6d. net.] 
“In Science, unlike literature, mere verbosity is 
not necessarily an evil in itself.” A writer who 
adopts this as his motto can have no ground for 
complaint if his readers conclude with Holofernes 
that “‘ He draweth out of the thread of his verbosity, 
finer than the staple of his argument.’’ It is, indeed, 
often difficult to disentangle Professor Levy’s 
meanings from the fog of words in which they are 
embedded. He takes, for example, eight pages to 
lead up to the conclusion that ‘‘ We are the creatures 
of our historical and our geographical environment,” 
but what he means by this is by no means clear. 
If he merely wishes to imply that man is largely 
limited by his geographical surroundings and his 
past history, this is a mere truism requiring no 
elaborate preface. If, however, he means that man 
is wholly and solely the product of blind material 
agencies, his thesis is one which it is inherently 
impossible to prove. 

Jeans has described the probable origin of the 
solar system as due to an accident. No, says 
Professor Levy, this was “no more an accident 
than any other event in the universe.” Webster 
defines accident as “an undesigned, sudden and 
unexpected event,” and considering the rarity of 
close approaches of stars to each other, the term 
accident is obviously a perfectly appropriate one. 
Presumably, Professor Levy means that it occurred 
as an inevitable consequence of the initial distri- 
bution of the stars and the laws of gravitation. It 
is, however, often difficult to dig his meanings out. 
His style throughout is diffuse and vague, and 
his statements are often capable of more than one 
interpretation. 

In one place he makes the following unproved 
and unprovable assertion. “What we call ‘I’ 
is inseparable from the moving piece of matter 
that will still bear our name when it has crumbled 
into dust.” 

Jeans is again criticised for observing that the 
second law of thermodynamics fixes a limit to the 
age of the universe. As it chances, the law in 
question is the only well-established generalisation 
which has not been challenged by recent advances 
in physics. It is, of course, conceivable that there 
was no catastrophic start of the cosmos, and that 
Nature is slowly changing her habits, but this view 
seems much more destructive of Professor Levy's 
position, so far as he makes this intelligible, than 
of the views he combats. 

This is not the only instance in which Professor 
Levy seems to bear a somewhat close resemblance to 
the unskilful wielder of a boomerang which, missing 
its mark, demolishes, on its return, the man who 
launched it. It is common knowledge that a certain 
indeterminancy has become evident in physics, and 
it has been pointed out that such a condition is not 
necessarily inconsistent with the general uniformity 
of Nature, since we are dealing there with enormous 
aggregates, and in such aggregates, great uniformi- 
ties are just what we should expect. Professor 
Levy admits this, but claims that there are colossal 
difficulties in accepting this explanation of the 
uniformitics found. This claim may be true 
enough, but the difficulties that arise if it be assumed 
that, in the ultimate, nature is wholly determinate, 
are incomparably more colossal] still. 

F.ee will is a primary datum of consciousness, and 
we have more direct and convincing evidence for it 
than we have for any scientific hypothesis whatever. 
The task before the philosopher is thus not the 
impossible one of accounting for an illusion of free 
will in a wholly determinate universe, but how the 
illusion of a rigid reign of law can be explained. 

Forty or fifty years ago, it was the philosophers 
who urged the imperfection of our knowledge as 
affording ground for combating the view that nature 
was wholly mechanical. It is curious to note that 
now Professor Levy seems to advance the same 
argument against the view that recent advances in 
physics afford evidence of indeterminancy. The 
wheel has indeed turned the full circle ! 

Professor Levy also criticises a very suggestive 
and striking remark of Eddington, which may, 


perhaps, be put in the following form: Suppose 
we have two pictures of the universe or a suitable 
part thereof, taken at different times. Then there 
is one, and only one, certain way of determining which 
was the earlier and which the later picture. The 
entropy will be larger in the later of the two. 
Though Professor Levy objects to Eddington’s view, 
he suggests no other way in which the relative date 
of the two pictures could be settled. 

It is, of course, a commonplace that, in scientific 
work, so far as is practicable, we observe one thing 
at a time, eliminating every conceivable disturbing 
factor. This aim is never completely achieved, 
and in some cases cannot even be approximated to. 
To express this, Professor Levy says science deals 
with “‘ isolates,”’ and its methods are applicable only 
where isolation is possible. His views on the nature 
of scientific truth would seem to be both more 
lucidly and suggestively summed up in the dictum 
of Sir J. J. Thomson that “a scientific theory is a 
policy, not a creed.” It has, of course, to be borne in 
mind that we have no direct evidence of the existence 
of even the atoms, and whilst the existence say of 
a particular lump of iron and of its atoms are both 
inferences based on experience, the evidence for the 
former of these two hypotheses is very much more 
direct than it is for the second. It is, moreover, 
both curious and suggestive to note that we only 
infer the existence of things from what they “do.” 





Industrial Engineering and Management Problems 
and Policies. By Ratrew M. Barnes. London: 
McGraw-Hill Publishing Company, Limited. [Price 
17s. 6d. net.} 

UnpeErR the title of Industrial Engineering and 

Management, the author, Mr. Ralph M. Barnes, 

who is an associate professor in an American 

University, sets out to discuss the problems which 

are encountered in what is termed “ industrial 

engineering,” which is really works management. 

The book is divided into two main parts; in the 

first, industrial plant and equipment is considered ; 

in the second, time and motion study, wages, and 
manufacturing costs are the subject matters. 

The first part consists of six chapters in which are 
discussed the design and construction of factory 
buildings, the selection and lay-out of plant, the 
handling of materials, and both natural and arti- 
ficial lighting. While there appears to be little that 
is new in the method of treatment, the discussion is 
good and some of the rules given are useful, inasmuch 
as experience and practice are crystallised in them. 
Not infrequently, they are left to memory, change 
with the personnel and are forgotten. One example 
of such rules is to be found under “ material hand- 
ling.” Eight rules are given in which is specified 
the stage when, for different sets of circumstances, 
mechanical appliances for lifting weights should be 
provided. Such rules tend to keep the practice 
and standard good. The chapters on lighting, a 
subject still somewhat neglected in this country, 
are particularly useful, a quantity of useful tabulated 
information from different firms being given. 

The chapters on “time and motion study ”’ are 
of interest. As with the first part there is little 
that is new but the advice given is generally sound. 
Time and motion studies are recommended, not for 
the setting of rates but rather for ensuring that the 
methods and tools used are right, and to provide 
standards which can be used for rate-setting. In 
this the author is on sound lines. Gilbreth’s 17 
symbols—* therbligs”—for the use of time- 
study men are given. It is often found that an 
operator wants something he cannot at once see ; 
has to reach to get it, and loses time unavoidably 
or otherwise. For these and a number of other 
motions or delays, symbols, which can be quickly 
made, are given which save writing—really a kind 
of time-study man’s shorthand—and, by so relieving 
the observer of making the more lengthy description 
of what the operator is doing, are a valuable help. 
The use of motion pictures is also discussed, and 
the use of a constant-speed camera as a timing 
instrument. The references to fatigue allowances 
are more useful than is generally the case, although 
the allowance percentages suggested seem to be small 
considering the close accuracy with which one would 
expect the job rates to be fixed, using the methods 





described. 
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Four chapters follow on wages systems, in which 
principles as well as methods are dealt with. Some 
useful points are brought out. Particulars are given 
of the practices of a number of well-known American 
firms, quality of product and economy in material, 
as well as output, being considered. Quotations are 
made from the reports of a Committee appointed in 
1926 by the Manufacturer’s Research Association to 
‘analyse and compare the present-day methods of 
paying wages for the purpose of discovering and 
segregating those features which are inherent in all 
effective systems.” The report cannot be quoted at 
length, but the Committee definitely “urges members 
to use an incentive plan of wage payment whenever 
and wherever possible.” The Bedaux “ point,” 
and the Haynes “ manit,” systems are given two 
chapters, and another chapter on manufacturing 
costs brings the general treatment of the subject 
to an end. There follows a section on problems 
which will be of most use to students, and four 
appendices, one of which, strangely enough, is 
entitled “‘ general statement of the problem.” The 
others are “‘ determination of economic lot sizes,” 
“ depreciation data’ and “the design of printed 
forms.” <A bibliography and index complete the 
book, which, we believe, will be found more useful 
than the majority of such works, and, while it is 
written primarily for students, many a manufac- 
turer will be able to find in it much food for thought. 





The Classical Theory of Electricity and Magnetism. By 
Max ABRAHAM, revised by RIcHARD BEcKER. London: 
Blackie and Son, Limited. [Price 15s. net.] 

Tue eighth German edition of the late Max 
Abraham’s Theory of Electricity, revised by Richard 
Becker, appeared in 1930. The present volume is 
an authorised English translation by John Dougall. 
The material, of which the general soundness is 
evidenced by the numerous editions, falls naturally 
into four sections. In the first, covering some 
50 pages, the general relationships of vectors and 
their fields are precisely explained. In the 70 
pages of the second section and the 100 pages of the 
third section, the electric and electromagnetic 
fields are respectively considered, while a short 
final section is devoted to the energy and forces in 
Maxwell’s theory. As the book is primarily 
intended for the honours physics student (it appears 
as Vol. 5 of the publishers’ “‘ Students’ Physics ” 
series) some 50 pages of examination questions, 
with answers are not inapposite. The Gaussian 
system of units, in which the energy density in vacuo 
is given by (E* + H?*)/87 ergs per cubic centimetre, 
has been used throughout. 

For the engineer requiring a knowledge of the 
fundamental concepts of classical electromagnetic 
theory, and whose acquaintance with the calculus 
enables him to follow the mathematical develop- 
ment of the first section, this book offers a complete 
and well-arranged progression, in which a balance 
between comprehensive scope and adequate explana- 
tion has been admirably preserved, but it must be 
emphasised that the subject is strong meat for the 
palate of the average technician. The notation 
adopted follows common usage, and it is refreshing 
to recognise R-+jwL as impedance. In this 
respect, credit is no doubt due to the translator, 
to whose careful and facile English rendering the 
book owes much of its value. Finally, the produc- 
tion is satisfactory, and the price is reasonable. 





By Srpney H. Norrs. 


Pulverised Fuel Firing. 
[Price 


London : Sir Isaac Pitman and Sons, Limited. 

7s. 6d. net.) 
THE use of pulverised fuel has extended considerably 
in recent years, and is attracting increasing atten- 
tion. Not only does it enable the actual combustion 
to be carried out under more efficient conditions, 
combined with great facility in controlling the rate 
of firing and ready adjustment to variation in 
demand, but it also permits the use of grades of 
coal which would otherwise be of little or no value. 
The present position, with its record of consider- 
able achievement and promise of still greater 
development in the future, has not been reached 
without the expenditure of much effort and heavy 
financial losses, and a summary of what has been 
attained with the equipment and methods employed, 
as presented in this book, will be of general service. 





The field which the author has sought to cover is 
fairly comprehensive, including the advantages of 
this type of fuel, the methods of preparing and 
delivering it, and its application in different direc- 
tions. Particulars are given of the various types 
of mills employed and of a number of the special 
burners which have been developed, and also of 
some important installations. The question of 
fly-ash with the emission of grit from chimney 
stacks is one which has caused much trouble in the 
adoption of pulverised fuel, and the author has 
devoted a short chapter to the methods employed 
in dealing with this, including a reference to the 
elimination of sulphur from the gases discharged 
to the atmosphere. Another chapter deals with 
the manner in which the combustion of fine coal 
proceeds, with the influence on this of the size of 
the particles, the class of coal, the quantity ot 
excess air, and the method of mixing air and fuel. 
While the most striking developments have been 
in connection with water-tube boilers in power 
stations, considerable success has been attained in 
the use of pulverised fuel in Lancashire boilers, 
metallurgical furnaces, and on board ship, these 
forming the subject-matter of further chapters. 

The book, as indicated, deals in a small compass 
with many sides of the subject, giving quite an 
appreciable amount of information on some of them. 
Unfortunately, the limitations of space have pre- 
vented the treatment trom being as full as could be 
desired, many matters of great importance in the 
practical application being of necessity omitted. 
The value of the book would have been much 
enhanced had more references been given to guide 
the reader in his search for further information on 


specific points. 








LETTERS TO THE EDITOR. 


THE GYROSCOPIC STABILISATION 
OF SHIPS. 


To tHe Eprror or ENGINEERING. 


Stmr,—Referring to Mr. Rawlings’ letter in your issue 
of January 13, I regret that the abridged character 
of the mathematical formulz which I was obliged to 
use in my article has led to some misunderstanding. 

The couple acting on the ship due to the waves, ex- 
pressed as WH sin ¢, appears to be similar to that acting 
on a compound pendulum, but is in reality a more 
complicated function. Naval architects are accustomed 
to employ the expression “ righting moment ’”’ for the 
couple tending to restore a heeled ship to the upright 
position, and represent this couple by WH sin @, where 
6 is the angle of inclination from the vertical pro- 
ducing the transference of wedge volume across the 
vessel, A similar transference occurs if the ship 
stands with its axis vertical on a wave, of which the 
angle, measured in this case from the horizontal, is 
again 6. 

The expression WH sin 0, in which H is the 
distance between the centres of gravity and of buoyancy, 
as employed by naval architects, is applicable with 
considerable precision up to 10 deg. of heel. After 
this point, the righting moment increases for some 
time, and then decreases until a point is reached at 
which the ship may turn turtle. 

The figure of 12,480 ton-ft., with 6 = 15 deg., given 
in my article as the value of the turning or righting 
couple in the case of the Conte di Savoia, was based on 
rough estimations, W being taken as 48,000 tons, though 
the actual figure may well be higher. The estimated 
figure is, however, in no way disappointing. The 
displacement of the vessel is given by the builders as 
40,640 tons, and if it be assumed that when not fully 
loaded, say with a displacement of 43,000 tons, she 
encountered waves having a slope of 10 deg. and a 
— of 10 seconds, a curve can be constructed 
or these conditions, similar to that given in my article, 
It will be found that the gyroscopes have sufficient 
power to ensure perfect stabilisation under these severe 
conditions of the sea, a precessional swing of only 
54 deg. on each side of the vertical being necessary. 
Actually, the stops on the gyroscopes are arranged to 
permit a precession of 65 deg. on each side of the 
vertical, but it will be found that a wave slope of 
15 deg., with the same period, would necessarily bring 
the stops into action. Not knowing the exact 
characteristics of the sea encountered, I am in no 
way surprised that, in Mr. Rawlings’ words, ‘ the 
stabilising couple has proved itself fully adequate to 
give all the stabilising effect which was anticipated.” 
It may be pointed out, however, that reports have 
appeared in the Press, confirmed by a leaflet issued 





by Messrs. Sperry, to the effect that the vessel actually 
rolled through an are up to 6 deg. in the neighbour- 
hood of Gibraltar with the gyroscopes in action. A 
neutrally-suspended gyroscope, as employed by Sperry, 
if left to precess freely without the interference of 
regulating mechanism, holds the ship it stabilises on 
a perfectly even keel until the moment the stops come 
into action; it then loses its torque. Friction in the 
bearings of the oscillating frame of the gyroscope, 
however, reacts on the ship, imparting nearly im- 
perceptible angular velocities. The latter can be 
utilised by the pilot gyroscope owing to its extreme 
sensitiveness. 

In my conception, a sufficiently powerful gyroscope 
is one which will entirely stabilise the ship under very 
bad sea conditions, although it would be reasonable to 
make an allowance of, say, 2 deg. for the action of 
breakers. In view of the 6 deg. already mentioned, 
it is difficult to avoid the conclusion, in spite of Mr. 
Rawlings’s statement, that either some supervision and 
adjustment is desirable to give better results, or that 
the control mechanism is working on the wrong lines. 
As a final alternative, it may be possible that the ship 
was permitted to roll intentionally, either to ease the 
work of insufficiently powerful gyroscopes or to avoid 
the stops coming into action. 

Yours faithfully, 
P. P. ScuiLovsky. 

Dulwich Wood Park, 8.E.19. 








THE VELOX BOILER. 
To THe Eprror or ENGINEERING. 


Srr,—Referring to your esteemed observations on 
the contents of my letter of December 16, 1932, I 
beg you to permit me to add the following comments : 

The desire that a pressure-volume diagram be 
published, can unfortunately not be fulfilled, as it 
must be remembered that the process in question is 
not one taking place in a reciprocating engine, but 
consists of a discharge of a chamber of constant volume 
with a turbine connected’ thereto. Therefore, only 
pressure-time diagrams can be made, from which the 
weight of gas flowing out can be calculated, as was 
done in the case in Fig. 1, page 53. 

I am very grateful to the Editor of ENGINEERING 
that he himself produced the proof—based on a simple 
calculation—that thermodynamic efficiencies of over 
100 per cent. are within the range of possibility, and 
thus, indirectly, admits that our claim “ over 100 per 
cent. efficiency ” is neither impossible nor absurd. 

As regards the definition of the efficiency, as it was 
used by us, it must be stressed that it was used in 
absolutely the same way as has always been used for 
every boiler. The efficiency of a boiler is equal to the 
ratio: Heat content of the steam (less feed-water 
heat) to heat content of fuel supplied. Any definition 
which deviates from this, would lead to misconceptions. 

The search for some contradiction to the laws of 
nature secms to have forced into the background the 
real object aimed at by the explosion process. The 
mixture of fuel and air is not delivered to the combustion 
chamber under high pressure and exploded there with 
the object of procuring some additional energy, but 
solely to obtain a steam generator which is no longer 
a kind of enlarged cooking pot, as former boilers might 
be considered to be, but a real steam generating 
machine of minimum weight and dimensions and of 
maximum flexibility in operation. By pressure charging 
and by explosion an amount of fuel aggregating to from 
4,000,000 k.-cal. to 6,000,000 k.-cal. can be burned per 
hour per cubic metre combustion chamber capacity, 
and, as a result of the high pressures and gas velocities 
created by the explosion, heating surface loadings of 
250,000 k.-cal. to 350,000 k.-cal. per hour per square 
metre heating surface are made possible. 

For driving the compressor a gas turbine must be 
used, because any engine taking the whole power 
required from outside would lower the efficiency 
excessively. Even if exhaust gases of somewhat 
higher temperatures were necessary to drive the gas 
turbine, than those calculated for the turbine without 
loss (which was given in the example on page 52), or 
even if a small quantity of additional power had to be 
added from outside, the gas turbine remains by far the 
most economical] solution. 

Yours faithfully, 

Baden, Switzerland. W. G. Noack. 

January 20, 1933. 








ComPrREssion-IcniT1IoN Locomotives on BRITISH 
Raitways: ErratumM.—We regret that in our report of 
Mr. A. Orton's contribution to the discussion on Lt.-Col. 
L. F. R. Fell’s paper on “ The Compression-Ignition 
Engine and its Applicability to British Railway Trac- 
tion,” read before the Institution of Mechanical Engineers, 
we conveyed the impression, on page 81 ante, that the 
weights of 66 lb. and 33 lb. per brake horse-power were 
for the engine only. These figures apply to the engine 
and the generator it drives, i.e., the complete power 
unit, in both cases. 
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THE LATE MR. T. C. PULMAN. 


VERY great regret, we are sure, will be felt by a 
numerous body of engineering and other friends at 
home and abroad, at the announcement we have to 
make of the death, on the 16th, of Mr. Thomas Charles 
Pulman. Though he had dropped out of business, on 
account of the failure of his health, for two and a half 
years, he will be affectionately remembered by all 
who came in contact with his genial personality. 

Born in London in 1866, his early education was 
obtained at Folkestone College, this being followed by 
a full technical course under Dr. Unwin and Professor 
Spooner at the London Polytechnic. In 1882 he was 
apprenticed to Messrs. James Simpson and Company, 
Limited, the well-known makers of pumping plant, 
&c., and after serving with them for five years, acted 
for a time as assistant with the same firm, especially 
in connection with foreign contracts, holding sub- 
sequently the position of resident engineer and super- 
visor for the firm in connection with many important 
contracts. 

It was in this way he commenced a long career 
abroad, involving constant movement from place to 
place. His first work was at Monte Video, where he 
was responsible for the installation of pumping machin- 
ery at the waterworks. The years 1890-1892 were 
oceupied with similar waterworks contracts in St. 
Petersburg, Gibraltar and Rosario, and pumping 
installations in connection with sewage disposal at 


Rotterdam, between whiles superintending the installa- | 


tion of plant at Oxford, Grimsby, &c. In the latter 
year he was appointed resident engineer in India, a 
country with which he was destined to be connected 
for 18 years. He acted for the first three or four years 
in the capacity named for contracts for waterworks 
plant at Lucknow, Cawnpore, Meerut, Umballa and 
Calcutta, and in 1896 was appointed by his firm 


manager for India and the East, retaining this position, | 


which he very ably filled, until 1909. During this time 
he had full charge of all contracts for Messrs. James 
Simpson and Company, for India, Burma, &c., and 
was responsible for all waterworks schemes carried out 
by the firm. His work was principally concerned with 
the construction of water, sewage and irrigation under- 
takings for the Public Works and Irrigation Depart- 
ments of the Government, as well as for municipalities 
and Native States. Among the many schemes put 
through in this period were works in Bombay, Madras, 
Delhi, Simla, &c. He designed and carried out a 


water-supply scheme at Naraingunge, Eastern Bengal, | 


comprising pumping plant, filters, reservoirs, mains 
and distribution system. He also, at the request 
of the Maharajah of Jodhpur, prepared a complete 
scheme for the capital town of Jodhpur which would 
have been put into execution under his surveillance 


had not scarcity of crops at the moment diverted | 


funds to other channels. 


| 
Another water-supply scheme he planned was for 


Decca, Eastern Bengal, where he reorganised an obsolete 
system and greatly extended it, enlarging the pumping 
system and laying down new filtration plant. 

In 1910 he returned to England and was appointed 
a member of the Managing Committee of Messrs. 


James Simpson and Company, and also manager of | 


their associated firm, the Worthington Pump Company, 
Limited, being in 1912 elected to the Board of the 
latter. This was followed, in 1914, by his election to 
the Board of his old firm, Messrs. James Simpson and 


Company, and he continued on both boards until the | 


two firms were amalgamated in 1917 as Messrs. 
Worthington-Simpson, Limited. On this taking place, 
he was given a seat on the new Board of Directors, 


and in the same year was made managing director, a | 
eroy he retained until 1930, when, owing to the | 


ailure of his health, it became necessary for him to 
retire. 


During the years of Mr. Pulman’s management, | 
fulfilled | 
many important contracts, among them, and one of | 
the most interesting, being the installation of the two | 


Messrs. Worthington-Simpson successfully 


1,000-h.p. pumping sets, with special valve gear at 


the Kempton Park Station of the Metropolitan Water | 
This plant was fully described in ENGrneer- | 


Board. 
ING at the time of its openirg (see vol. cxxviii, pages 
425, 455, 563, et seq, 1929.) 

Owing to his wide experieace, Mr. Pulman’s know- 
ledge and advice were valued in many circles. He was 
a member of the Executive and Grand Councils of the 
Federation of British Industries, a vice-president of 
the British Engineers’ Association, a member of 
Council of the British Electrical and Allied Manufac- 
turers’ Association, and a member of council of the 
Electrical Research Association. He was admitted to 
the Institution of Civil Engineers as an associate 
member in 1899, and was transferred to full member- 
ship in 1910. He became a member of the Institution 
of Mechanical Engineers in 1898, and acted for some 


time as hon. auditor for the Benevolent Fund of that | 


Institution. 
Mr. Pulman’s cheery character made him good 


company and quite a favourite with his fellows in the 
business and professional world. At any gathering at 
which he was present he was always to be found the 
centre of a happy circle. His cheeriness he was 
fortunately able to retain in a remarkable degree 
through the last years of ill-health, when it continued 
to afford him immense pleasure to hear of his former 
associates and friends, and it was surprising to his 
visitors how wonderfully his disposition enabled him 
to surmount the difficulties of his affliction. During 
his residence of many years at Bisley his kindly nature 
resulted in his acting as one of the managers of the 
Shaftesbury Homes School there, his help in this way 
being greatly appreciated. 
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Tue death of Mr. Arthur Elliston Collins, which 
occurred on January 4, at his home in Colchester, 
removes a well-known figure from the ranks of the 
municipal engineers of this country. Mr. Collins, 
who was for many years City Engineer of Norwich, 
| was born on September 8, 1856, and, at the age of 17 
was articled for three years to Mr. Robert Hodge, 
| Borough Engineer of Plymouth. He served as 
| pupil for a further two years with Messrs. Harvey 
| and Company, marine and hydraulic engineers, Hayle, 
Cornwall. After completing his training he gained 
valuable experience first at the Birmingham works of 
Messrs. Tangye Brothers, where he was engaged on the 
construction of hydraulie and other machinery, and 
afterwards as assistant to Mr. W. P. Smith, then 
resident engineer on the Cornwall Division of the 
Great Western Railway. His time with Mr. Smith 
was spent mainly on the reconstruction of various 
viaducts and bridges. After gaining some further 
experience in mechanical and constructional engineer- 
ing, Mr. Collins was appointed assistant in the office 
of the Engineer to the Salford Corporation, in 1882. 
He was given the task of preparing plans and super- 
intending the carrying out of main drainage works. 
Subsequently he was promoted to the post of chief 
|engineering assistant to the Borough Engineer, in 
which position he was engaged in extending main 
intercepting sewers and in designing and constructing 
river bridges and other works. 

In 1888, Mr. Collins became Surveyor and Water 
Engineer of Weston-super-Mare, a position he retained 
for three years during which he improved the main 
drainage system. In 1891, he moved to Reading 
upon his appointment as Borough Engineer of that 
town. Here also he remained for three years, during 
| which he reconstructed the sewage pumping plant. 
| His appointment as City Engineer of Norwich, a 
| position he was destined to occupy for 31 years, came 
in 1894, and one of his first undertakings was the 
| reconstruction of the main sewerage system of the 
city. Subsequently, he built or widened a number of 
| river bridges and carried out numerous other municipal 
|engineering works. Mr. Collins, who also served for 
many years as engineer to the River Yare Commis- 
| sioners, retired on March 31, 1925, and went to live at 
Colchester. He was elected an associate member of 
the Institution of Civil Engineers on December 6, 1887, 
and rose to full membership rank on February 28, 1899. 
He was made a member of the Institution of Municipal 
and County Engineers or, as it was then called, the 
Association of Municipal and County Engineers, in 
1888, and served as president in 1905-06. He was 
| always an enthusiastic member of the Institution and 
had its welfare very much at heart. In his presidential 
address he dealt at some length with the work and 
objects of the Institution, and expressed his views 
regarding some of the problems confronting municipal 
engineers. 





THE LATE MR. A. M. HENSHAW. 


Tae death of Mr. Albert Mayon Henshaw was 
announced recently as having occurred on January 13, 
at the age of 70. Mr. Henshaw was well known 
in mining circles, and especially in Staffordshire. He 
was born in Bristol and obtained his early technical 
education at the Merchant Venturers’ College in that 
city, now forming part of the University. Subsequently, 
he followed this up with courses at the School of Mines, 
Wigan. 

Between 1879 and 1884 he served a pupilage under 
Mr. M. G. Johnson, in practice as a civil engineer in 
Bristol and St. Helens, and after this acted for some 
time as assistant to Mr. Johnson. During this period, 
he was engaged on work connected with railways, 
bridges, mining, brickworks, coke-oven plants, &c., 
and also with pumping stations at Collins Green and 
Bold, Lancashire. In 1888 he was responsible for the 
erection of 25 banks of gas retorts at Talk-o’-th’-Hill 
Collieries, Stoke-on-Trent, together with complete plant 
for the recovery of by-products and the working of 
residuals. In the following year he was responsible 
for the installation of a large battery of steam boilers 


for utilising the waste heat from 100 coke ovens, and 
for steam machinery in connection with this installa- 
tion. In this year he was appointed manager of the 
collieries in question, and in subsequent years enlarged 
their plant and equipment considerably. Between 
1890 and 1894 he installed compressed-air plant and 
auxiliary machinery, railways, brickworks and pump- 
ing machinery. In 1895, he was raised to the position 
of general manager, and in 1897 was made a director 
of the collieries. He was responsible in 1896 for the 
installation of banks of 114 inclined gas retorts with 
complete automatic charging and discharging equip- 
ment, and in 1898 was further responsible for new 
steam plant, conveying machinery and screening 
equipment. 

He was elected president of the North Staffordshire 
Institute of Mining Engineers in 1902, and was twice 
president (in 1902 and 1903) of the North Stafford- 
shire Colliery Owners’ Association. He became a 
member of the Institution of Civil Engineers in 1905. 
He was a Justice of the Peace, and did a great deal of 
public work, especially in connection with the coal 
mining industry. In this way his activities embraced 
recovery work after fires and explosions and rescue 
work. He was also central] examiner for certificates 
under the Coal Mines Act. 








26-IN. CENTRE SQUARE-INGOT 
TURNING-LATHE. 


Tue lathe illustrated in Figs. 1 and 2, opposite, has 
recently been developed by Messrs. Craven Brothers 
(Manchester), Limited, Vauxhall Works, Reddish, 
Stockport, for removing the outer skin from square 
ingots of alloy or other steels. The object of this 
operation is to ensure that all surface defects are 
removed prior to the rolling operations. The capacity 


|of the machine is from a maximum size of 21-in. 


square to a minimum size of 8] in. square, the maximum 
overall length of ingot which can be taken between the 
centres being 6 ft. 8 in. Either taper or parallel 
ingots, with straight, concave, or convex sides, may 
be machined, the necessary adjustments for obtaining 
any of these’ shapes being easily carried out. The 
required tool motion to generate the square is obtained 
by means of transverse rocking slides, longitudinal 
variations being obtained by means of a copy bar at 
the back of the machine. 

As will be clear from Fig. 2, the bed is of heavy 
and particularly wide section, and is formed so that the 
cuttings fall clear at the back. The fast headstock is 
of the totally-enclosed type, all gearing being of the 
highest quality material, heat-treated and positively 
lubricated. The spindle runs in_ parallel-capped 
bearings, and thrust being taken on a ball-thrust 
washer. The faceplate is fitted with special jaws for 
holding the square header of the ingot over a wide 
range of angles. The drive is obtained from the 
constant-speed motor, visible in Fig. 1, through an 
eight-speed gear box, the final reduction being obtained 
by a pinion engaging with a forged helical gear ring of 
large diameter secured to the rear of the faceplate. 
The motor is of 35 h.p., and revolves at 970 r.p.m. 
The loose headstock is of heavy design, and is traversed 
along the bed by a hand-operated screw and nut motion. 
The spindle is of large diameter, the movement being 
effected by reduction gearing actuated by a handwheel 
in a convenient position. An efficient lock is provided. 

The form of the bed can be seen in Fig. 2, and it 
will be noticed that the saddle has a raised narrow 
guide. It is traversed by a large-diameter screw 
actuated by ratchet mechanism, the variable-feed 
|range being from }-in. to in. A quick-power 
| traverse is provided, operated by a small motor driving 
| through gearing from the end of the head. As will be 
| clear from the same figure, there are two rocking slides. 
| These are actuated by heavy cam motions, both the 
| cams and gears runningin oil baths. The tool slides are 
| lubricated independently on the forced-feed system. 
The tools are carried in swivelling holders, and rock 
about their points above and below the horizontal, 
the motion giving a constant cutting rate and clearance 
| angle on both the sides and corners of the ingot as the 
latter revolves. The machine is controlled by push 
buttons on the fast headstock and saddle, and is 
lubricated throughout on either the automatic or 
one-shot systems. The centre height is 26 in., and the 
approximate weight of the machine is 30 tons. 











Triats oF Portrucuese Stoop “ GongaLo VELHO.”— 
The Gongalo Velho, the first of the two second-class 
sloops which Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, are building to the order of the 
Portuguese Government, ran exhaustive sea trials off 
the River Tyne on pte 17, 18, and 19. The trials 
were completely successful, and the vessel afterwards 
returned to the shipyard for fitting out. It is anticipated 
that she will be handed over shortly. Brief particulars 
of the vessel will be found on page 185 of our issue of 
August 12, 1932. 
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26-IN. CENTRE SQUARE-INGOT TURNING-LATHE. 
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ARTHUR WOOLF, 1766-1837. 





| 





_ i thewscane 


having Henry Maudslay as a fellow-workman. In 
1797 he was employed by Hornblower and Maberley— 


Art a meeting of the Newcomen Society, held at the | one of the rivals of Boulton and Watt, on the erection 
Caxton Hall on January 18, Mr. Rhys Jenkins read a | of an engine at Meux’s Brewery, London, and at the 


paper on “ A Cornish Engineer; Arthur Woolf, 1766- 
1837. Carnot, in his famous essay of 1824, classed 
Woolf with Newcomen, Savery, Smeaton, Watt and 
Trevithick, as one of the “ veritable creators of the 
steam engine.’ His name was very familiar in France, 
where the type of compound engine developed by him 
was called the ‘“ machine Woolf.” All too little, 
however, has been known of the life and work of Woolf, 
but by the study of the unpublished second volume 
of John Farey’s book, A Treatise on the Steam Engine, 
1827, now in the Patent Office Library, and other 


brewery he remained as engineer until 1806, receiving at 
first 27. and later 31. a week. In 1800, the all-embracing 
patent of Boulton and Watt came to an end, and Woolf, 


| like many others, became engrossed in a series of trials 





and experiments with new forms of engines and the 
use of steam at what was then considered high pressure. 
Hornblower, as early as 1781, without any sound 
scientific knowledge of the theory of steam, had 
patented a “‘ compound ”’ engine, in which the single 
cylinder of a beam engine was replaced by two, a 
smaller and a larger one, and Woolf following in his 


sources, British and French, Mr. Jenkins was able | footsteps, compounded a small engine by Fenton, 


to add much of interest. 


Born at Camborne in Corn- | Murray and Wood. 


He then built an engine intended 


wall, in 1766, Woolf served an apprenticeship to a |to develop 30 h.p., with cylinders 8 in. and 30 in. in 


carpenter, as a young man found work as a millwright | diameter and 3 ft. and 5 ft. stroke, respectively, the | in 1833 he retired altogether. 
in London, and for some time worked under Bramah, | pressure being 40 lb. per square inch. 

















its work adequately, the owners of the brewery became 
dissatisfied, Rennie gave an opinion adverse to Woolf, 
and the latter, in 1806, threw up his appointment. 
For the next five years he was in partnership with 
Humphrey Edwards in Mill-street, Lambeth, and it 
was through this connection that Woolf became 
known in France, for while, in 1811, Woolf returned to 
Cornwall, where he held important positions as an 
engineer, Edwards soon afterwards established himself 
in Paris, and ultimately became a member of the firm 
Scipion Périer, Edwards and Chappert. Reports 
show that by 1824 Edwards had put up, in France, 
about a hundred engines he made made in England 
and two hundred that he had had made at Chaillot. 
There appears, also, to have been an interesting connec- 
tion between John Hall (1765-1836), of Dartford, and 
the supply of engines to France. A Woolf com- 
pound engine, of course, is one in which the two 
pistons are at the ends of their stroke at the same time, 
1.e., the angle between the cranks is 0 deg. or 180 deg. 
The form of engine with the cranks at some other angle, 
the intermediate receiver engine, was the invention of 
G. M. Roentgen (1795-1852), of Rotterdam, and some 
confusion has been caused by his English patent, of 
1824, having been taken out by an agent named 
Woolf. 

After his dissolution of partnership with Edwards 
in 1811, Woolf returned to his native country, and for 
the next 20 years was actively engaged supervising, 
erecting, and improving pumping engines. Many 
details of his work was given by Mr. Jenkins, who 
exhibited a set of original working drawings of the 
cylinders, cylinder bottom, and cylinder case, all 
signed by Woolf, for an engine with a cylinder 90 in. 
diam. by 10 ft. stroke. The drawings have been 
found among the papers of the old Neath Abbey works 
by Mr. Glen Taylor. Woolf's influence on the perfect- 
ing of the Cornish engine and on the development of 
engine building in Cornwall, was of the first importance ; 
although after 1824, no more Woolf compound engines 
were built. The standard of engine performance was 
reckoned in millions of pounds of water raised 1 ft. 
high by a bushel of coal. In 1815, it is said the average 
performance of 33 Boulton and Watt engines was 
19-75 millions, whereas a compound engine at Wheal 
Abraham mine had a duty of 48-63 millions. Such 
tests were not carried out with modern precision and 
were always tests of the whole plant. Woolf con- 
tinued to supervise the engines of many of the Cornish 
mines until about 1830. He then was induced by 
Harvey to assist him at the famous Hayle foundry, and 
He settled in Guernsey, 


It failed to do | and died there in 1837. 
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THE IGNITION OF FIREDAMP BY 
EXPLOSIVES. 


In 1924, a scheme of co-operation was entered into 
between the Safety in Mines Research Board of Great 
Britain and the United States Bureau of Mines, which 
provides not only for the interchange of technical 
data, the loan of standardised instruments and the 
exchange of samples, but also for the exchange of 
research personnel for stated periods. The results of 
these investigations are published either in this country 
or in the United States, or in both countries, according 
to circumstances. Pursuant to this scheme, and at 
the request of the United States Bureau of Mines, 
Mr. W. C. F. Shepherd was detailed by the Safety in 
Mines Research Board to the Bureau of Mines for a 
period of one year (afterwards prolonged by five 
months) to develop a new method for studying the 
behaviour of the pressure waves, the flame, and the 
products of detonation which result from the firing of 
an explosive. Information which could not have been 
obtained by any other known method was thus made 
available, and thus supplies a notable contribution to 
the study of the cause of ignition of firedamp by 
explosives. A description of the investigation carried 
out by Mr. Shepherd at Pittsburgh under the general 
supervision of Mr. G. St. J. Perrott, superintendent of 
the Bureau of Mines Research Station, and in co- 
operation with D. B. Gawthrop, also of the Bureau, 
was published recently in the form of a bulletin.* 

Notwithstanding the considerable amount of know- 
ledge which has already been obtained, and the pre- 
cautions which are now usually observed, cases of 
firedamp explosions due to blasting operations continue 
to occur, and serve to emphasise the fact that per- 
missible explosives are not inherently safe. Indeed, 
they produce a number of effects which are possible 
sources of ignition, viz., the shock wave, the pressure 
wave, the flame and the hot products of detonation. 
Although methods previously employed in which 
explosives are fired from a gun into a steel gallery 
containing inflammable mixtures of firedamp and air 
have provided much practical information, they have 
not properly explained the actual process of ignition, 
or the effect that predominates in causing ignition in 
any given set of conditions; and even more direct 
researches in which photographic methods were 
employed have proved satisfactory only up to a certain 
point. It was considered, therefore, that further 
progress might be made by means of the “ wave- 
speed camera‘ with which many non-luminous effects 
that cannot be recorded by direct photography, would 
be made photographically visible by the Schlieren 
methods employed. 

It had been found in earlier researches that the 
products ejected by the detonation of solid explosives 
are opaque to light, and hence it would be impossible | 
to photograph the disturbances within the experimental | 
gallery which followed the firing of explosives from the | 
gun. It was therefore decided to divide the research | 
into two parts. In the first, the firedamp-air mixtures | 
were ignited by means of detonating-gas mixtures | 
contained in a long, narrow steel tube, which replaced 
the gun, the object of this being to obtain detonation 
products which are not opaque; and by using a 
mixture of hydrogen and oxygen, a simple and constant 
explosive was obtained the effects of which are similar 
to those of a solid explosive. 

That the principle of refraction of light could be 
used to detect strains in transparent media was first 
suggested by Foucault in 1859. The “ Schlieren- 
methode"’ for the observation of disturbances in the 
atmosphere was developed by Tépler in 1867. Since 
then, this method has been extended to taking photo- 
graphs of shock waves made by sparks or the detona- 
tion of small charges of explosive and atmospheric 
disturbances produced by projectiles. 

Briefly the Schlierenmethode is as follows. A con- 
cave mirror projects a converging beam of light to a 
focus on the lens of a camera. A semi-circular opaque 
diaphragm covers half the front surface of the lens 
upon which most of the image of the source formed 
by the converging beam falls; the remainder passes 
through the lens and forms an illuminated circle, the 
image of the mirror, on the ground-glass screen. 
The atmospheric disturbance to be observed is pro- 
duced in the converging beam of light near the mirror, 
the camera being focussed on the principal plane of the 
disturbance zone.+ 

Any disturbance that results in a change of refractive 
index of the medium produces Schlieren effects; on 
a cold day, for example, the convection currents of 
warmed air rising from a man’s hand may be seen. 














* The Ignition of Fire Damp by Explosives; A Study 
of the Process of Ignition by the Schheren Method. By 
W.C. F. Shepherd. Bulletin No. 354. U.S. Bureau of 
Mines, Washington, D.C. 

t For a full description of the Schlierenmethode the 
reader is referred to Safety in Mines Research Board, 
Paper 18, 1926. The Pressure Wave sent out by an 


Explosive, Part I, by W. Payman and H. Robinson. 


The passage of a “ shock-wave ” across the disturbance 
plane results in the passage of a band of light across 
the illuminated field of the camera, and the shape of 
this will be that of the advancing wave. A flame 
moving in the same direction would produce a shaded 
band, as the sense of deflection of the rays of light is 
reversed. In the first case, the refractive index is 
greater than that of the surrounding atmosphere, 
whilst in the second case it is less. The shading of 
the Schlieren effect is also changed by a wave travelling 
in the reverse direction. 

The “‘ wave-speed camera"’ has been designed to 
trace the movement of the band of light or shade 
across the illuminated field with respect to time. 
The ground-glass screen is replaced by a drum around 


| which a photographic film is wrapped and which can 


be rotated at high speed, the drum revolving in a 
direction at right angles to the main direction of the 
disturbance which is to be recorded. Since the move- 
ment of the disturbance is required to be traced along 
this direction of propagation only, a screen provided 
with a narrow slit is placed immediately in front of 
the drum; this screen cuts out the effects produced 
by the outward spread of the disturbance, since it 
allows only the light from the part of the disturbance 
to reach the film which corresponds to the narrow slit 
in the image plane. The width of the slit determines 
the thickness of the trace on the film. The passage 
of a wave causes a deflection of light, thus bending 
extra light into the lens, and the bright trace produced 
by the wave during its passage across part of the beam 
of light is recorded on the film. 

The explosion gallery used in connection with the 
research was made of drawn steel piping, 30 cm. in 
diameter and 3-65 m. long, and is fitted with windows 
on each side, through which the converging beam of 
light (between the mirror and the camera) can pass. 
These windows consist of 10 slots, 30-4 cm. long and 
6 mm. wide, leaving 2-54 cm. between adjacent slots. 
These slots are covered with strips of cellophane. The 
gallery is closed permanently at one end by a steel 
plate, the other being usually closed by a waxed paper 
diaphragm. As the Schlieren apparatus is fixed 
rigidly, the gallery is mounted on a carriage running 
on rails, so that it can be moved in successive experi- 
ments in such a manner as to bring adjacent pairs of 
windows into the light beam. Illumination is provided 
by a mirror arc lamp of the type used for cinema pro- 
jection. The tube containing the mixture of hydrogen 
and oxygen (referred to as the D tube), is 2-54 cm. in 
diameter and 125 cm. long, and is placed so that the 
end projecting 9-5 cm. within the gallery is on the 
edge of the beam of light passing through the first pair 
of windows. 

Passing on now to a brief review of the conclusions 
arrived at as a result of the experiments, first it 
would appear from the evidence obtained during 
the research with electrolytic gas as the igniting agent, 
that the firedamp-air mixture in the gallery is ignited 
by contact with the hot products projected from the 
D-tube behind the detonation wave; and that the 
igniting power is greatest at the advancing nose of the 
body of products. From the moment of first projection, 
ignition of the firedamp proceeds continuously, and 
as the hot products and the shock wave are in contact 
for a few centimetres, the shock wave plays a con- 
tributory, though not separable, part during this 
period. The ignition of the firedamp in which the 


| wave assists does not affect the speed of the shock 


wave, which is the same whether ignition takes place 
or not. Photographs taken immediately beyond the 
open end of the D-tube lead to the deduction that the 
detonation wave inside this tube follows a spiral path, 
and that the products retain this rotary motion after 
entering the gallery, the form of the latter being 
conducive to its retention. Without the gallery the 
initial tendency to turbulent motion would break up 
the rotary movement. 

The effect of secondary combustion of one constituent 
of the products of detonation with a constituent of the 
gallery atmosphere was clearly demonstrated. The 
proportions of the most easily ignited firedamp and 
air mixture is dependent upon the chemical composition 
of the products intimately bound up with the oxygen 
balance of the original explosive, particularly when 
the shot is fired into a chamber of small cross section 
where the turbulence effect is minimised. Experiments 
were made to ascertain the effect of restrictions placed 
near the mouth of the D-tube. Although the violence 
of the firedamp explosion is greatly increased, the 
ignition process is not changed. 

The question arises whether the shock wave and 
flame front produced by firing an explosive can be 
treated as separate entities having separate effects 


that both with gas mixtures and solid explosives as 
detonating agents the secondary combustion of products 
behind the shock wave can maintain, and even increase 
the speed of the wave, for a short time after projection. 

The importance of the second wave in the ignition 
process is discussed in various parts of the paper, and 
its practical application may be here mentioned. It 
constitutes a danger whenever symmetrical reflection 
of the shock wave can occur and cause a union of the 
reflected waves within the hot gaseous products 
before these have spread far enough to cool. This 
danger applies to narrow coal beds. Although the 
regulations prohibit the use of heavy charges in blasting 
operations in narrow seams, the conditions never- 
theless approach those existing in the 30 cm. gallery, 
where charges of 20 grams (0-7 oz.) of certain explosives 
cause ignition. The weight of explosive necessary to 
cause ignition of a firedamp-air mixture decreases 
rapidly as the cross section of the gallery into which 
the shot is fired decreases; the small charges used in 
the experiments would fail to cause ignition in a 
gallery of greater diameter. A narrow gallery or 
working place impedes the rapid spread of the various 
effects, each one of which may cause ignition of fire- 
damp, and their energy is retained for a longer period ; 
further, the narrow gallery tends to suppress turbulence, 
which, as before explained, has a rapid damping effect. 

The solid explosives used in the tests consisted of 
two British permitted types, one being an ammonium 
nitrate, and the other a gelatin explosive ; and further, 
two American explosives, both of the ammonium 
nitrate-nitroglycerine type. The bore of the cannon 
from which they were fired into the gallery had the 
sathe diameter as the D-tube used for the gaseous 
explosive mixtures, viz., 2-54 cm., the length being 
38 cm. The 5E charges (that is, minimum charge to 
obtain five ignitions of firedamp-air mixture out of 
five shots) were, respectively, 50 grams, 30 grams, 25 
grams, and 25 grams of explosive. It is concluded from 
the records obtained that ignition by the 5 E charge 
was effected by (1) the primary flame with which the 
shock wave is associated, (2) the hot products, and 
(3) as a result of the focus of the shock waves reflected 
from the walls of the gallery. The particular cause of 
ignition depends largely on the weight of explosive. 
Thus, if a certain weight of explosive causes ignition 
by the products, a heavier charge might cause it by 
the combined shock wave and flame. 

With the British explosives it was observed that a 
cloud of particles emerge from the gaseous products 
and travel through the firedamp mixtures, an effect 
not present with the American explosives. Apparently, 
these particles are due to the diluent salts used as 
ingredients in the British explosives, and being incom- 
bustible behave in similar manner to particles of 
stemming from a tamped shot. The conditions are, 
however, not analogous to those obtaining when stone 
dust is mixed with coal dust to prevent explosions 
when the two are raised in the form of a cloud, since 
the particles which form an original ingredient of the 
explosive are not suspended like the dust in a coal-dust 
cloud, but each individual particle is moving relative 
to the surrounding medium. If this medium is in- 
flammable and becomes ignited behind the cloud of 

rticles, flame would have to overtake the particles 

fore they could act as an extinguishing agent. 
Evidently, when the cloud is moving in the same 
direction as the flame, its effectiveness must be greatly 
reduced. It thus seems doubtful whether the solid 
particles of an explosive have any appreciable effect 
in preventing the ignition of firedamp. 








Home-Erricrency Exutsirions.—A series of 15 six- 
day Home-Efficiency Exhibitions, commencing on Febru- 
ary 13, will be held at Bedford, Gloucester, Aldershot, 
Bournemouth, Maidstone, Ipswich, Clacton, Winches- 
ter, Bognor, Guildford, Salisbury, High Wycombe and 
Reigate. The products and ene exhibited will 
be in connection with heating, lighting, food, furnishings, 
&c., and, we understand, a number of well-known firms 
are taking part. In addition, certain stands will be 
available for local firms. The organisers, Messrs. New 
Era Exhibitions, Limited, carry out the work of erecting, 
dismantling, and transporting the entire exhibition and 
staff from town to town. Full particulars regarding 
the scheme may be obtained from the sole agent, Mr. 
F. Wilkins, 149, Fleet-street, London, E.C.4. 





Tre Instrrvre or Metats.—The President of the 
Société des Ingénieurs Civils de France, Professor Albert 
Portevin, has accepted the invitation of the Council 
of the Institute of Metals to deliver the next annual 
May Lecture. Professor Portevin has chosen a6 the 
title of his discourse, ‘‘ Quenching and Tempering 
Phenomena in Alloys.” The lecture will be delivered at 
8 p.m. on Wednesday, May 10, at the Institution of 
WM. . 








during the first stages of their travel. When the 
explosion is produced with a gas mixture, the shock 
wave and flame are apparently in contact for about 
5 om.; whereas with solid explosives the contact 
continues for about 20 om. from the mouth of the 
cannon. Uncertainty as to whether they were 
separate is made greater by evidence which shows 








hanical En 8, Storey’s-gate, Westminster, Lon- 
} don, 8.W.1. Visitors are invited, and cards of admission 
|are obtainable from the secretary of the Institute, 
| 36, Victoria-street, London, 8.W.l. The Institute 
| celebrates, this year, the 25th anniversary ofits foundation, 
| and the annual general meeting will be held in London, 
|on March 8 and 9 next. The annual dinner will be 
held on the evening of the first day. 
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THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 


Ar the recent annual meeting of the Society of Naval 
Architects and Marine Engineers, in New York, the 
papers submitted dealt with such varied subjects as 
methods of construction, marine propulsion, the per- 
formance of ships in service, and the salvage of a 
sunken craft. There was also a. discussion on the 
education of naval architects. 


WELDING IN Suip Construction. 

Mr. Leon C. Bibber, the senior welding engineer 
of the Bureau of Construction of the American Navy, 
presented a paper on ‘‘ Welding Longitudinal Seams of 
Shell Plating,” in which he dealt with experimental work 
to determine the suitability of metallic-are welding 
for the strength members of ships. Tests conducted 
in Germany, he said, showed that welded seams, 
if pulled longitudinally, failed at very low stresses. It 
was to find a means of getting over this trouble that 
the work described was undertaken. The general 
problem of the suitability of welding for the longitu- 
dinal seams involved a number of considerations, which 
the author first dealt with separately in his review, 
and then discussed from the standpoint of their inter- 
relationship. The reason for the weakness of welded 
longitudinal seams was that a metal capable of stretch- 
ing only about 3 per cent. was used to join parts made 
of a metal capable of stretching 26 per cent. As soon 
as the yield point of the base metal was exceeded it 
began to flow plastically, while the weld metal, with 
its higher yield point, was still stretching elastically. 
Accordingly, more load was thrown on the weld and 
its yield point was soon exceeded. Due to the low 
ductility of weld metal, the yield point was rather 
close to the ultimate tensile strength, which was 
lower than that of the base metal. As soon as the 
strength of the weld metal was exceeded, failure 
started by the development of cracks, leading to con- 
centration of stresses and resulting in complete failure. 

The test work showed that fillet welded joints are 
superior to butt-welded joints, and the latter, when 
backed up by base metal, are superior to plain butt- 
welded joints for this particular type of loading. The 
elongation of lapped and strapped joints was found to 
be superior to that of butt joints. Certain of the tests 
were made with three types of coated electrodes, and 
the results showed the superiority of the work done 
with them over that done with bare electrodes in this 
application. It was concluded that a coated electrode, 
giving a deposit having an elongation of 20 per cent., 
or more, on 2 in., would develop the full longitudinal 
strength of the plating. The great superiority in lon- 
gitudinal seams of the welded joints made with a 
coated electrode of this character, as compared with 
those made with bare metal electrodes, led the author 
to decide that the shell of a large ship having seams 
and butts welded with such electrodes was perfectly 
feasible at the present stage of welding development. 
The main problems in this application, he concluded, 
would be those of shrinkage and cost, not strength. 


STABILITY OF SHIPs. 

A paper dealing with “Stability of Ships after 
Damage,’ was presented by Mr. J. C. Niedermair, of 
the Bureau of Construction of the American Navy. In 
this he referred to the fact that the stability of ships 
had long been the subject of intensive academic study 
by many investigators, but within the past eighteen 
years great practical interest had been taken in 
the application of the theoretical principles to actual 
ship construction and equipment. In 1929, the 
Convention on Safety of Life at Sea recognised the 
change in viewpoint by the introduction of the require- 
ment that, on its completion, every new passenger ship 
should be inclined in order to determine the elements of 
its stability. It was also shown by the stipulation that, 
where it was proposed to fit watertight decks, inner 
skins or longitudinal bulkheads, the authorities should 
be satisfied that their presence would not diminish 
the safety of the ship, particularly having in view the 
possible listing effect of flooding. 

While the floodable length of a ship regulated the 
lengths of the compartments within safe limits at 
the ends, it was practically useless at the midship 
portion for such purposes. In the midship half-length, 
and often at the after quarter-part, because of the 
shaft tunnels and wing tanks, transverse stability was 
usually the controlling feature, while longitudinal 
stability controlled the lengths at the quarter-part 
and the ends. Fortunately, the arrangement of steam 
machinery had resulted in short midship compartments, 
which ordinarily came well within the requirements of 
safety. However, in the case of motor vessels longer 
machinery spaces were being used, individual compart- 
ments of 100 ft. length sometimes being considered 
necessary. When longitudinal bulkheads were intro- 
duced into the design, which was common with wing 





fuel tanks, the problem of the floodable safety of the 
vessel was changed considerably and became decidedly 
difficult to deal with in the time available for design. 
At present, under the regulations of the 1929 Conven- 
tion, two investigators would arrive at substantially 
the same results in the determination of the compart- 
mentation of a vessel by the floodable length curve. 
When the transverse stability factor was introduced, 
the position was quite different, because of the uncer- 
tainty regarding what assumptions and allowances 
should be made to rate the design reasonably on a 
comparative basis, ship for ship. It was considered 
necessary for the purposes of discussion to propose 
a criterion of damaged stability as a means of deter- 
mining the amount of initial metacentric height consi- 
dered necessary for a given design. Usually there 
was a great deal of hesitancy in expressing a definite 
opinion on the amount of stability necessary in terms 
of metacentric height, excepting the statement that a 
ship must be comfortable at sea. Exact interpretation 
of the term ‘comfortable’ in relationship to stability 
was difficult, but it appeared reasonable to state that 
a transverse metacentric height which would ensure 
a period of roll of 16 seconds or more would prove 
satisfactory. Designers often tried to get periods of 
20 seconds or more, but it was believed that a shorter 
period, even to the extent of four seconds, depending 
upon the beam of the vessel under consideration, 
would not inconvenience the travelling public. 

In stability calculations which involved heeling and 
free water due to drainage, it was considered most 
practicable to adopt the so-called lost-buoyancy 
method of working. In passing, it was well to note 
that, actually in the case of a ship which remained 
afloat after damage, there was no lost buoyancy 
but only a transfer of buoyancy from an_ original 
position below the initial waterline to a higher position 
of equal volume above the waterline. 

It was common practice in damaged-stability in- 
vestigations to consider only the conditions at the 
final stage of the flooding process, at the point when 
the compartments open to the sea were full of damage 
water and flooding had ceased. Conclusions drawn 
from such investigations alone were entirely in error 
unless the intermediate conditions of flooding were 
such as to permit the vessel to pass safely to the final 
stage. Calculations indicated that, in the beginning 
of the flooding process, a list might develop which 
would gradually increase until a maximum angle of 
heel was reached, depending upon the amount of 
initial metacentric height and the beam of the vessel ; 
and then the list would gradually decrease until the 
flooding was completed. With ample metacentric 
height, the vessel would again attain the upright 
position. If unsymmetrical transverse buoyancy were 
present, the ship would have a final list, unless counter 
flooding was introduced. The damaged-stability in- 
vestigations covering the intermediate stage of flooding 
for ships of normal form were divisible into three 
successive stages. In the first, the consideration was 
the initial metacentric height required to prevent 
heeling at any stage of symmetrical transverse 
flooding. The second concerned the initial meta- 
centric height required to limit heeling to a definite 
angle at any stage of symmetrical transverse flooding. 
Then the third part of the work dealt with the initial 
metacentric height required to limit heeling to a 
definite angle at any stage of flooding, when un- 
symmetrical transverse buoyancy was within the 
damage area. 

The procedure recommended by the author, as being 
the best compromise between extreme accuracy and 
complete neglect of the subject, was that all calcula- 
tions should be based on coefficients of and to the 
intact maximum-load water line. Complete trans- 
verse flooding should be assumed between plane, 
or equivalent-plane, bulkheads in all conditions. The 
1929 Convention permeability values should be used 
for all compartments within the portions of the ship 
to which they applied. The assumption was advisable 
that the displacement and vertical centre of gravity 
of the ship remained constant and that the buoyancy 
lost in the damaged compartments was replaced by 
an equal amount in the form of a layer parallel to 
and above the initial-load waterline. When unsym- 
metrical transverse buoyancy was present in the 
damaged portion, the calculations should be first carried 
through on the assumption of symmetrical transverse 
flooding, and then the necessary corrections for the 
moment to heel should be introduced. The horizontal 
damage area in way of wing tank, or other forms of lon- 
gitudinal sub-division, should be assumed to vary with 
the size of the ship. The dimensions of this damage 
area should be based upon the requirements of the 1929 
Convention with regard to the minimum spacing of 
transverse bulkheads, and the outboard location of the 
sides of recessed transverse bulkheads. The required 


mendation was to use the transverse moment to heel, 
water-plane coefficient, block coefficient, and other 
data of and to the undamaged maximum load water- 
line. The paper concluded by giving the results of a 
series of calculations for a 550 ft. ship, when it was 
flooded to the extents of 60 ft. and 120 ft. amidships. 


Acorpents Causep By Sare Detars. 


In contrast to the more common type of paper 
concerning safety at sea, dealing with subdivision, 
stability and the like, Mr. Samuel D. McComb sub- 
mitted a contribution entitled ‘‘ Structural Hazards 
on Shipboard,” in which he referred to the many 
small details in construction of a ship which were 
found to be conducive to accidents. Even in the most 
modern vessels, he contended, there were details, 
that were overlooked, that constituted risks to both 
the passengers and the crew. Probably the greatest 
hazard was the door sill. In many instances these 
were of unnecessary height. All sills should be made 
as low as possible, and those in the interior of the 
vessel should be fitted with ramps. Another hazard 
was caused by there being a difference of level on the 
two sides of a sill. Some types of door fasteners 
were placed about 6 in. from the bottom of the door, 
an arrangement that had caused many leg injuries 
and some broken ankles through falls. The old- 
fashioned hook and eye fastener, in the upper section 
of the door and frame was more satisfactory. Many 
accidents were caused by waterways at the sides of the 
decks not being covered in, or having gratings with 
holes large enough for the narrower heels of certain 
passenger's shoes to get caught in them. Scuppers of 
larger sizes than were often used were necessary to 
prevent the accumulation of water on decks used by 
passengers. It might be more practicable to use 
scuppers of 4 in. diameter, made of seamless drawn 
tubing with gradual bends instead of sharp elbows. 
Many accidents were caused through wet decks. 

A tripping hazard was found at the bounding angle 
of a deck opening, where communication was by ladder 
or stairs to a lower deck. Some of these stood up 
6 in., while many were 3 in. high. Such a bounding 
angle was necessary to prevent water running down 
the companion way, or deck opening, but the risk its 
introduction caused could be eliminated by the pro- 
vision of a ramp. Ladders were often installed at 
too steep an angle. Sometimes this was compulsory, 
but in most cases there was sufficient space available 
to use an easier gradient. Wooden treads on stairs 
were still found, though they were troublesome, because 
they were easily broken and often became splintered. 
In some cases the strips were placed so far apart that 
the heel could be caught between them. Ladders 
should always be provided with handrails. 

In many vessels the floor coverings in passage-ways 
and public rooms had a slippery surface, made worse 
by frequent polishing with wax. The risk was also 
accentuated by the introduction of small loose rugs 
on the floors. The furniture in all public rooms should 
be securely fastened to avoid the possibility of over- 
turning in heavy weather. 

There were additional hazards to those mentioned, 
which were found where the crew only were involved. 
Ladders provided for their use were sometimes quite 
unsafe. Rungs missing from vertical ladders and the 
setting of the ladder too close to a bulkhead, constituted 
dangers. On tankers, the tank ladders were trouble- 
some through corrosion. Improperly-fitted hatch 
covers were a decided menace. It was highly desirable 
to have all wooden covers of standard size and inter- 
changeable. Frequently short hatch covers appeared 
to be quite secure, but gave way when a man stood on 
them or moved them, causing falls into the hold. 
Uniform spacing between hatch beams would pre- 
vent many accidents and save time. Steel hatch 
covers were much more satisfactory than wooden ones, 
and their introduction had reduced the number of 
personal accidents. Manhole covers often were not 
fitted with any device to hold them securely when 
open. Through this, many accidents had been caused 
by the cover falling ‘as someone was coming up or 
going down. Galley floors should have a rough surface, 
since the existence of the inevitable grease on them 
created a risk. 

In some instances booms were rigged in such a way 
as to cause an undue strain on the topping piece. 
Cleats for making fast the topping-lift fall were some- 
times so small as to cause sharp kinks in the wire 
rope, with the result that the man handling the boom 
lost control. 

Power PLANT PRACTICE FOR Suips. 

Mr. R. C. Roe discussed the possibilities of applying 
land practice in power stations to ship propulsion, in a 


paper entitled “Modern Power Plant Practice and 
its Application to Marine Work.” Constantly increas- 





metacentric height should be determined at the maxi- 
mum load, minimum arrival condition and two inter- 





In such investigations the recom- 


mediate draughts. 


ing competition in marine transportation, he stated, 
had resulted in an increasing demand for lower-cost 
operation, even when it necessitated departure from 
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the established means of propulsion. In any con- 
sideration of the introduction of the practice on shore 
to sea service, the necessity for continuous and reliable 
working must have first place. Stationary power 
plants now worked with pressures up to 1,400 lb. per 
square inch, and in a few cases at higher pressures, 
even up to a region close to the critical pressure of 
3,400 Ib. per square inch. Up to 1,400 lb. per square 
inch, high-pressure boilers could be used which were of 
the conventional water-tube types. Beyond that, it 
had been considered necessary to use indirectly-heated 
or series boilers. These had the advantage of low 
weight and small space requirement, features of 
importance in marine equipment, but the feed-water 
pumping problems became more serious as the pressure 
was raised. With a series-type boiler, failure of the 
feed pumps would result in the destruction of the boiler. 
There seemed to be little increased hazard in the 
operation of plant in the moderate-pressure class, from 
450 Ib. to 700 lb. per square inch, and there was no 
reason to anticipate that marine installations, carefully 
designed and properly handled, would not prove 
reliable and suitable at such values. It appeared to 
be desirable, from a safety and reliability standpoint, 
to use nothing but convection-circulation, boilers 
specially designed for marine use, or a combination of 
that type of plant with a series economiser. 

With regard to steam temperatures, the relation of 
pressure and temperature was important, in cases 
where re-heating was not used, to prevent the forma- 
tion of an excessive amount of moisture, which would 
cause much erosion of the turbine blading. With high 
pressures and temperatures, the overall thicknesses of all 


metal parts, such as flanges, pipes, and turbine steam | 


chests, must be greatly increased, but the effect was 
not very marked below 750 deg. F. In the common 


arrangement aboard ship of passing auxiliary steam | 


through an integral desuperheater in the boiler drum, 
the superheater protection problem was solved, as long 
as the use of this auxiliary was maintained. In normal 
operation, no particular care was required with con- 
vection superheaters for temperatures up to 750 deg. F., 
except keeping them clean, externally and internally. 


As the temperature was increased, more and more | 


attention had to be paid to the matter of the carry-over 
from the boiler drums to the superheater, an item 
which affected the reliability of the superheater and 
thus had an important bearing on the marine question. 

In some cases it was claimed that the use of boiler 
air heaters in marine work had resulted in more stoke- 
hold pressure than was desirable, or pleasant. The 
duct work between the air heater and the boiler furnace, 
in land practice, was usually cumbersome and costly, 
and would prove entirely unsuitable on a ship. It 
seemed advisable to use conventional air heaters of 
either the plate or tubular type, built adjacent to, 
or integral with, the boiler structure, and so arranged 
that the duct work would be short and direct to the 
furnace. Recently a new type of air heater had been 
installed in a stationary plant, the so-called Diphenyl- 
oxide heater, which was working successfully. It had 
features in many ways ideal for shipboard use. The 
space it required was small, no large ducts were needed, 
and it could be associated with a complete boiler design. 
When filled with non-inflammable fluids, that were now 
available for heat-transfer work, it introduced no fire 
risk. 

There appeared to be a distinct tendency towards 
using fewer boilers, each capable of producing very 
large quantities of steam. Such boilers, per thousand 
pounds of steam produced, were relatively cheap and 
were built for the utmost attainment of reliability. To 
this end there had been a great development of water 
walls and other cold-furnace structures. Their use 
was uncommon in marine practice. When properly 
designed a water-wall system was capable of taking a 
great amount of punishment and added materially to 
the reliability of the boiler unit. In stationary practice 
furnace volumes had become very large, but this was 
not practicable aboard ship to the same extent. There 
appeared to be no reason, given the proper water 
conditions, why a modification of the stationary water- 
wall practice could not be successfully applied to ship 
duty. 
and permit larger outputs. They would, however, have 
to be designed to suit the head-room available. 

With the restricted furnaces used in marine work, 
the addition of water-cooled surface had in many 
eases resulted in a loss of combustion efficiency. This 
could be overcome by better burner construction, and 
its correction was materially assisted by the use of 
hot air. There was no real limit to the air tempera- 
ture which could be used in a fuel burner, providing 
it was properly designed and suitable materials were 
employed in its construction. 


It would help the steam capacity of the boiler, | 


was of interest to marine engineers. When turbines | 
were stopped they were sometimes difficult to restart, 
| because of the tendency of the shaft to warp in a 
| Standing position. It was sometimes necessary to 
allow a considerable time to elapse for the turbines to 
| cool and their shafts to straighten out. This had been 
}overcome in some cases by the use of mechanical 
turning devices, which prevented the actual stoppage. 
| Seis trouble could be overcome in marine service, 
| the author stated, by not quite stopping the turbine 
|in manceuvring and coming into dock, except momen- 
| tarily when reversing. The speed necessary to pre- 
jvent shaft warping was very low, probably not 
}over | r.p.m., and could be obtained with a high- 
|speed turbine gear drive to the propulsion shaft. 
There apparently had been little tendency to extend 
automatic operation of boiler auxiliaries in marine 
| practice, though much had been done in land stations. 





MopERATE PREssuRE STEAMSHIP INSTALLATIONS. 


Mr. A. R. Smith, in a paper entitled “ Propulsion 
| Turbines and Gears for Panama Mail Steamships,” de- 
| scribed the actual examples of moderate-pressure tur- 
bine equipment on the S.S8. Santa Rosa and sister vessels, 
| built by the Federal Shipbuilding and Dry Dock 
Company for the Panama Mail Steamship Company. 
These were ships of 508 ft. overall length and 72 ft. 
|moulded beam, with a deadweight tonnage, at the 
|load draught, of 6,800 tons. Their speed was 18-5 
| knots, obtained with a normal shaft horse-power of 
12,000. The turbines were designed for a normal steam 
pressure of 375 Ib. per square inch at the main valve, 
and a total temperature of 725 deg. F. The speed 
of the high-pressure unit was 4,508 r.p.m., and of the 
low-pressure one 3,528 r.p.m. The high-pressure 
component had a two-row bladed dise and ten with 
single-row blading for forward running. Under the 
same condition, power was obtained from the low- 
ressure set by the use of its eight single-bladed discs. 
When reversal was necessary the power was obtained 
from a double-row disc and one single-bladed disc in 
the low-pressure turbine. All the blading was 
machined completely from bar stock of stainless iron. 
All the top-half diaphragms of each turbine were 
securely fastened to the top half of the casing, so that 
they were lifted with it and thus facilitated inspection. 
All the bearings were of the ball type, except the thrust 
bearing, which was of the plain flat-plate construction, 
| with radial grooves for oil. To obtain easy exit 
for the steam going to the condenser, the exhaust 
casing of the low-pressure unit was flared out at the 
bottom. 

One interesting feature of the installation was the 
attachment of auxiliary generators to the main pro- 
pulsion gear. These supplied all the power for operating 
the auxiliaries of the ship, at all propulsion speeds 
down to 70 per cent. of the normal. At that speed, 
an oil pilot valve was operated by the governor, 
which, in turn, operated a steam valve on a separate 
steam-driven auxiliary set, which was motoring at 
higher speeds. This set, then took the load and an 
automatic trip cut out the circuit breaker, discon- 
necting the auxiliary generator operated from the 
propulsion gear. 

The gears installed were of the double-reduction 
type, consisting of two high-speed and one low-speed 
units, each in separate casings. The high-speed 
pinions were placed on the vertical centre line of the 
gears and were supported on two bearings. The 
arrangement was such that either the turbine rotor 
or the gears were removable independently, without 
disturbing the alignment of the casings. In the case 
of the second reduction unit, each pinion was supported 
by three bearings and placed approximately 27 degrees 
from the centre line of the main gear shaft. All pinions 
were heat-treated alloy-steel forgings and cut integral 
with the shaft. The high-speed gears had cast-iron 
hubs with forged-steel tyres shrunk on them. The 
low-speed gear wheel consisted of two heavy cast-iron 
hubs bolted together and having forged-steel tyres 
shrunk on. Flexible couplings were introduced between 
the turbines and the high-speed pinions and also 
between the high-speed gears and the low-speed 
pinions. 


MACHINERY FOR Carco SuHips. 


| Inthe opening remarks in his paper on “ Machinery 
| for Modern Cargo Ships,” Mr. J. H. King contended | 
that 98 per cent. of the American cargo tonnage 
| was obsolete, if considered on the basis of the competi- | 
tive value of craft fitted with the economical machinery | 
| now available. Ifa war-period 10-knot steam freighter | 
| was compared with a modern ship of 14 knots, it was 
| found that the economy of modern machinery was | 
|so much greater that the operating costs of the faster | 
|ship would be approximately the same. Here the 





machinery, were vital factors on which decisions 
regarding equipment should be based. Weight had an 
important bearing on the question, because its excess 
reduced the earning capacity of the ship, by reducing 
the amount of cargo that could be carried. Space 
occupied by the machinery was another item that 
affected the earning capacity. Steam machinery was 
generally lighter in weight than Diesel equipment, 
and the latter had wide variations in weight for different 
designs and powers. 

The cost of fuel was among the most important 
factors to consider in selecting the type of machinery 
to use. Coal and oil were both available at most 
ports, but the prices varied. Ease of handling and 
storing, and price in relation to heat contents, had 
resulted in the widespread use of oil fuel for steamships, 
although there was practically no limit to the kind of 
fuel that could be used efficiently with various methods 
of firing. Coal could be burned economically with 
mechanical stokers and also used efficiently in a pul- 
verised form. In cases where the cost of coal was such 
that it could be used advantageously at times, com- 
bination oil and pulverised-coal equipment offered a 
convenient and efficient means for burning either fuel, 
dependent on their economic availability. Steam 
equipment aboardship had the distinct advantage that 
oil or coal, or almost any other type of fuel, could 
be used for steam-raising. The Diesel engine was 
limited in regard to choice of fuel to high-grade expen- 
sive oil. Bunker oils of 10 and 12 deg. Baumé were 
ordinarily used with boilers to-day and much lower 
grades could be employed. Diesel engines ordinarily 
used oils of 26 to 28 deg. Baumé. In some cases, 
where lower-grade oils had been used in Diesel engines, 
the maintenance and repair costs were so greatly 
increased that it was found less expensive to use the 
higher-grade oils. 

In the United States the relative cost of bunker oil 
and Diesel oil offered a great advantage to the steam 
installation. Abroad, the relationship between the 
prices found in America, namely in the ratio of one 
to two, was not so marked. Diesel oil prices were 
not likely to fall, because of the greater and ever- 
increasing demand for this type of fuel for other pur- 
poses, in industry and the central heating of buildings. 
Prices of bunker oil, on the other hand, were fixed 
largely by world, in contrast to local, conditions, 
since ships could bunker at various ports. Local con- 
ditions, such as the coal supplies available in England, 
did appreciably affect bunker oil prices at some ports. 
Bunker oil had practically no other value than as boiler 
fuel. It did not contain other saleable products or 
meet other market demands, as did Diesel oil. In 
consequence of these fuel price considerations, steam 
machinery must continue to have a decided advantage 
on American cargo boats. 

Steam machinery was usually less expensive when 
all equipment, main and auxiliary, was included. 
That available to-day was more economical than was 
installed in older cargo tonnage. This was largely 
due to lower operating costs made possible by the use 
of higher pressures and temperatures and by improve- 
ments in the design and arrangement of the machinery. 
Though steam pressures in excess of 600 lb. per square 
inch were quite common on shore, and several plants 
used pressures of 1,450 lb. per square inch, it was 
believed that all of the developments in steam practice 
on land were neither desirable nor warranted in marine 
work. In a ship it was essential to eliminate un- 
necessary weight and to use the smallest amount of 
space possible. Robustness, simplicity of design, 
accessibility and low maintenance cost were required. 
It was preferable not to reheat the steam between the 
turbine stages in marine installations, because of the 
complications involved. Pressures of 420 lb. per 
square inch and temperatures of 750 deg. F. were in use 
in marine work in America and even higher pressures 
abroad, without the use of reheating. The 3,200 Ib. 
per square inch pressure boiler installation on the 8.8. 
Uckermark of the Hamburg-America Line was of 
interest. The Benson boiler on this ship used the 
principle of forced circulation. The steam at full 
pressure, and a temperature of 750 deg. F., was passed 
through a reducing valve and then through a super- 
heater entering the turbine at 850 lb. per square 
inch pressure and 860 deg. F. total temperature. The 
water was forced through the boiler by two very high- 
pressure feed-water pumps. Each of these had six 
single-acting pistons and the pumping equipment 
added considerably to the total machinery weight of 
the installation. It was believed that a boiler instal- 
lation designed to generate steam to the requirements 
for which the turbine was constructed would be prefer- 
able and result in a much less complicated ship instal- 
lation. There was no thermal gain in operating the 


In marine service, turbines had limitations which ' great advantage was the competitive value of the | boiler at the critical pressure and then reducing the 


were non-existent in stationary plants. These were 
overcome by the use of reduction gears for driving 
purposes, or by the use of electric propulsion. There 
was one factor of high-temperature operation which 


| increased speed. 
| 


Cost and economy of running of the propulsion 


The cost of running per ton-mile was really the | 
basis upon which to make comparisons of cargo ships. | 


| pressure to 850 Ib. per square inch before entering the 


turbine. 
The Babcock and Wilcox Company had built boilers 
of the forced-circulation type which could operate 
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(For Description, see Page 114.) 





Fie. 1. 


Sure PERFORMANCES. 


Mr. J. E. Burkhardt dealt with tests and investiga- 
tions of the results obtained with two vessels, each of 
26,000 tons displacement to designed water-line, in a 
paper entitled “‘ Performance of the ‘ Mariposa’ and 


successfully at any desired pressure from 1,500 lb. to 
5,000 lb. per square inch. A series-type boiler, made 
by the same company, was used for experimental work 
at Purdue University. It had two parallel circuits 
of seamless steel tubing supplied with feed water at 
— end and delivering steam from the other end, | Monterey.’”’ The first-mentioned ship was delivered 
at any desired pressure between 1,500 Ib. and 3,500 Ib. |/+4 her owners in January, 1932, while the second 
ood an F — and a maximum temperature of | was completed in May, 1932. Their length overall 
fe walle of tests indicated that the better |“ ao SS Sh. oF SS DS. titeeen peepee, 
: _ | and the moulded beam was 79 ft. The draugnt, moulded 
operated successfully and that the pressure and | ¢, designed water-line; was 28 ft., the normal shaft 
temperature could be held nearly constant by means of | horse-power was 22 > enh the amet speed was 
automatic control. At present there were complica- 204 beots. The block esefiielens wostend out at 0-651 
tions involved in the adapting of this type of boiler | 544 the prismatic coefficient at 0-657, 
to marine work. : ; | The criterion of economy in ship propulsion, said 
In oil-burning installations, furnaces lined with | the author of the paper, was the amount of fuel con- 
refractories continued to give satisfaction. If pro- | sumed ata given speed and displacement. The factors 
perly designed oil burners were used, satisfactory | involved were threefold: Firstly, there was the 
combustion resulted in small furnaces. A release of | resistance of the hull, which was almost entirely a 
100,000 B.Th.U. per cubic foot of furnace volume | matter of lines or form; the second consideration was 
was entirely satisfactory from the standpoints of | the propulsive efficiency, which was controlled by the 
combustion and maintenance. Efficient results had design of the propeller and the construction in the region 
been obtained at 300,000 B.Th.U. per cubic foot | of its working; and the third item was the efficiency 
of furnace volume. It was questionable whether, in | of the propelling machinery, as usually expressed by 
an oil-burning marine installation, water-cooled walls|the fuel consumed per shaft horse-power per hour. 
could serve any useful purpose at present, and they | Rarely were all these factors at their best in any single 
added considerably to the weight. In cases where | vessel. 
they were desired, a covered water-wall tube was pre- The resistance of the model of the Mariposa was 
ferable to a bare-wall tube. found to be 5 per cent. to 8 per cent. less than 
Owing to the decided advance in turbine design, | Taylor’s Standard Series at trial draught, 3 per cent. 
there has been a considerable drop in steam con-|to 7 per cent. less at 28 ft. draught and 2 per cent. to 
sumption. With the 2,500 shaft horse-power freighters | 5 per cent. less at light draught. The lines of the ships 
built in the time of the European War, using 200 lb. | were developed after a careful study of model experi- 
per square inch pressure and a superheat of 75 deg. F.,| mental data. The bow lines were decidedly hollow 
the consumption for the main turbine only was 134 lb. | with a slightly bulbous forefoot, although this effect 
At the present time rates of not more than 7} 1b. could | was adopted to facilitate construction rather than 
be obtained at 600 lb. per square inch pressure and | to reduce resistance. The after body was faired into a 
850 deg. F. for a 6,000 shaft horse-power ship. Stage | full cruiser stern. 
bleeding for feed heating had been developed to a| The ratio of effective horse-power to shaft horse- 
marked degree. In marine practice, feed-water| power was 0-595 at 20 knots, which was a good 
temperatures of 345 deg. F. were quite practicable | propulsive efficiency for a twin-screw vessel. If the 
with the steam for heating extracted from the turbine | effective horse-power obtained from the model had 
in three stages. included all appendages, instead of the bare hull and 
Experience with S.S. Dixie, the first high-pressure | rudder only, the effect would be to increase the ratio 
installation in America, gave evidence that the main- by 8 per cent. 
tenance costs and reliability of modern machinery} The machinery installed comprised geared turbines 
were comparable with those of the old low-pressure | and water-tube boilers designed for 400 lb. per square 
type. Tests with a vessel of the Sinclair Navigation |inch pressure and 675 deg. F. temperature. All 
Company, using 400 Ib. per square inch pressure | auxiliaries were electrically driven. Air heaters, fitted 
Steam, superheated to 642 deg. F., gave a fuel con-| to the boilers, reduced the flue-gas temperature to 
sumption for all purposes of 0-553 Ib. of oil per shaft | 310 deg. F., and resulted in the attainment of a 
horse-power hour, the total power being 3,576 h.p. boiler efficiency of 85 per cent. At contract full-power, 














22,000 shaft horse-power, the actual figures for the 
12-hour trial were 0-627 lb. of oil per shaft horse-power 
for the Mariposa and 0-626 for the Monterey. On 
the first round voyage to Australia, a total distance of 
16,700 nautical miles, the average speeds maintained 
were 19-58 knots for the Mariposa and 19-80 knots 
for the Monterey. The actual fuel consumptions were 
15 per cent. and 18 per cent., respectively, higher than 
those obtained on the trials. This, considered in an 
overall way, was thought not to be an unreasonable 
allowance for current, wind, weather, condition of 
bottom, and the usual limitations of practical ship 
operation. 
PERFORMANCE OF OIL TANKERS. 


Mr. Robert L. Hague presented a paper on “ Per- 
formance of Standard Oil Tankers,” in which he 
summed up the experiences of the 45 tankers owned 
by the Standard Shipping Company, and of 100 
others in associated foreign ownership, of which 47 
were motorships. In common with other branches of 
the shipping industry, he stated, tanker owners were 
faced with the complex problem of determining the 
type of machinery most suitable for propulsion. The 
plants available for tank ship operation comprised :— 
Steam reciprocating engines, triple or quadruple 
expansion, supplied from oil or coal-fired boilers of 
Scotch or water-tube types ; single or double-reduction 
geared turbines, direct turbine drive or turbo-electric 
drive using moderate or high-pressure superheated 
steam; Diesel engines; or combinations of steam 
reciprocating and turbine drive. 

The conclusions arrived at on the results of experi- 
ences with these 145 vessels varied with the circum- 
stances of the trade on which the tanker operated. 
Diesel engines were found to be most suitable in foreign 
traders which had to make long voyages. The first 
reason which accounted for this view was the release of 
deadweight capacity for cargo. A further advantage 
was derived from bunkering at the loading ports for 
the round trip, with the resulting savirigs in fuel costs. 
Another factor was the lower repair costs abroad, as 
a result of the availability of more experienced per- 
sonnel, lessening the time in port for repairs. 

On coastwise services, the steam turbine, operating 
under high pressures and temperatures, was favoured. 
With such plant, the repair costs were low, and the 
small number of repairs necessary enabled a quick 
turn-round. Such equipment involved a smaller 
capital investment than Diesel engines. It was also 
more economical in fuel consumption for all purposes 
than any other type of steam plant. 

SALVAGE OF A SHIP. 

Ina contribution entitled “‘ Raising the 8.8. Segovia,” 
Mr. Harold F. Norton described the salvage of a vessel 
which caught fire a few weeks before it was to be 
delivered by the constructors to the owners. Following 
an increasing list, in spite of efforts to check it, the ship 
turned on her side and sank. The stack and masts 
crumbled against a pier, which the superstructure 
cleared by about 10 ft. As the vessel lay, more than 
half of her bulk was below the water line. The ship 
in question, S.S. Segovia, was a passenger and 
refrigerated-cargo carrier, of 447 ft. length overall 
and 60-ft. beam. Her gross tonnage was about 
7,000, and she had accommodation for 100 passengers. 
She was being fitted out by the builders, the Newport 
News Shipbuilding and Dry Dock Company, at the 
time of the occurrence, and was to have been delivered 
to the United Fruit Company 20 days later. 

When the fire was discovered, it had gained much 
headway, and the efforts of the shipyard and city fire 
brigades proved unavailing in the attempt to prevent 
its spreading to the passenger quarters in the super- 
structure, the burning of which made the ship difficult 
of access. The ship had a slight initial list to star- 
board, due to the fact that the cargo booms were under 
test the previous day, and the chain used as testing 
load happened to be piled on that side of the deck. 
So much water was poured into that part of the ship 
where the fire was worst, viz., the No. 3 hold, some 
of which must have got into the ’tween decks, that 
the list was greatly increased while the fire was still 
far from being under control. Three and a half hours 
after the discovery of the outbreak, the vessel turned 
on her side and sank. In the final efforts to extinguish 
the fire, holes were cut in the exposed plating on the 
port side so that the hoses could be played through 
them. 

Due to the unknown condition of submerged portions 
of the vessel, it was difficult to estimate with accuracy 
the weight and centre of gravity, but after the removal 
of the funnel, masts, rigging, boats, anchors, chains 
and debris from the fire, it was thought that there 
remained a weight of approximately 6,100 tons, with 
a centre of gravity 25 {t. from the keel on the centreline 
plane of the vessel. ‘lhe ship, prior to righting, had 
a list of 82 deg. and was two-thirds submerged. A 
certain amount of dredging was done to prevent the 
mud under the bottom from piling up as the vessel 
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was righted by pulling it over. Thirty brackets were 








welded to the top of the exposed side of the vessel, to| DECKLERATION GOVERNOR FOR WINDING ENGINES. 


which the righting tackles were connected. en 
electric winches, each having three drums and capable 
of pulling 20,000 Ib. on each drum simultaneously, 


were erected on the pier on the other side of the water- | 
way. Dynamometers were installed on each tackle, | 
to enable the winch operators to obtain as nearly as | 
possible equal pulls in each line and to make sure that | 


none of the tackles was overstrained. Restraining 
lines were introduced to prevent the vessel from sliding 
when under the pull of the righting tackles. These 
were secured to two anchorages of piling, driven some 
distance to the other side of the first pier. The pull 
varied during the different stages of the work, but 
averaged about 1,020 tons from the initial pull up 
to the end when the maximum effort was required. 
This final maximum value was about 1,370 tons. After 
righting, the vessel settled down slowly in the soft mud 
during the next two days. The final list at the time of 
pumping out was about 10 deg. The mathematical 
investigation of stability indicated that by putting 
500 tons of pig iron as ballast in holds Nos. | and 2, 
and arranging for a carefully worked out sequence of 
pumping to prevent an undue head of water on any 
one bulkhead, sufficient stability would be maintained 
even with free water all fore and aft. As it was antici- 
pated that unexpected developments might necessitate 
quick changes to be made in the sequence of pumping, 
a model of the vessel was constructed of sheet copper 
to test out the suitability of the scheme of operations. 
Everything proved satisfactory. Powerful electric 
pumps having a combined capacity of 14,000 gallons 
per minute were installed. Some delay was caused 
by the discovery that a water-tight door had not 
been made sufficiently tight, and the bulkhead between 


the engine-room and boiler-room had ruptured. Other- | 


wise, the work was carried out to schedule. 


Epucation oF NAVAL ARCHITECTS. 
Rear-Admiral George H. Rock, President of the 
Webb Institute of Naval Architecture, New York, 
in @ paper entitled ‘* Education of Naval Constructors 
and Naval Architects,” described the schemes of 
training used in America, and made comparisons 
between them and those of the Royal Naval College, 
Greenwich, the Universities of Glasgow, Durham and 
Liverpool, the Technische Hochschule at Charlotten- 
burg, the Ecole du Génie Maritime in France, and the 
Osaka University in Japan, These showed marked 
variations due to the differences in national outlook 

and preliminary education of the candidates. 


DECELERATION GOVERNOR FOR 
WINDING ENGINES. 

We illustrate on this and the opposite pages, and 
on page 113, a brake-control gear for winding 
engines, made by Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, of Trafford Park, Man- 
chester, the characteristic feature of which is that it 
definitely limits to a safe figure the strain that can be 
put on the rope and its fittings, either by an emergency 
stop or by a clumsy driver. This is effected without 
any impairment of the engine-man’s control or inter- 
ference with the automatic application of the brake 
should the necessity arise. All the gear does is to limit 
the rate of retardation to a safe figure. This is effected 
by supplementing the ordinary control valve, which 
admits pressure oil to or exhausts it from the brake 
cylinder, by a second control valve, which differs from 
an ordinary governor valve in that its position depends 
not on the speed of the engine, but on the rate at which 
this speed changes. A photograph of the complete 
control unit is reproducec in Fig. 1, page 113, whilst a 
diagram showing how it is connected up to the ordinary 
control gear is reproduced in Fig. 2, on this page. 

As usual, the brake is applied by weights which, 
when the engine is running free, are raised and sup- 
ported by oil forced under pressure below the piston 
of the brake cylinder. The intensity of the braking 
action is controlled by adjusting the position of this 
piston. In normal operation this is effected by the 
engine-man using the brake lever shown on the left 
of Fig. 2. If this be moved to the braking position 
the sleeve of the main control valve is raised, thus 
opening a series of ports through which oil from the 
brake cylinder can drain away to the sump. An over- 
taking gear is provided, however, by which through 





the link-work shown, the weight raises the piston 
of the control valve, which may thus close again the | 
ports in the sleeve, and thus arrest further descent 
of the brake-cylinder piston. When, however, the 
brake lever is in the “ hard on”’ position, the control- | 
valve piston cannot cover completely the ports in its | 
sleeve and the full weight is applied to the brake | 


blocks. In case of emergency, the brakes can also be gear are reproduced in Figs. 3 and 4, whilst the 
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should the rate of retardation tend to become excessive. | whilst the central belt C communicates with the space 
In that case, this valve admits oil to a chamber at | below the piston in the brake cylinder. In the position 
the bottom of the main control valve, where it acts on | shown the central ports are blocked and the brakes are 
the plunger shown and lifts the piston so as to cover the | fully off. If, however, any leakage occurs, letting the 
ports in the sleeve. This motion is made possible| brake piston fall, the overtaking gear will raise the 
by pivoting the lever of the overtaking gear on a pin| piston of the control valve, thus admitting fresh 
which moves in a slotted link and acts as a fulerum | pressure oil to the brake cylinder. If again, the brakes 
only when at the bottom of this link. A second over-| are partially applied, the control-valve piston rises to 
taking motion is provided which shuts off the access of | shut off oil from the brake cylinder, and again any 
oil to the chamber at the bottom of the control valve | leakage is automatically taken up. Hence, each posi- 
when the rate of retardation has been reduced to the | tion of the brake control lever corresponds to a definite 
maximum value desired. | position of the piston of the brake engine. 

A section through the deceleration governor valve 
and gear is reproduced in Fig. 7. As already noted, 








Drawings showing the general arrangement. of the 





applied electrically by the solenoid shown at X. |construction of the main control valve is clearly| this valve comes into action whenever the rate of 
The Metropolitan-Vickers gear is provided with the 
second control valve W, which comes into action 








shown in Figs. 5 and 6. The accumulator is connected | retardation tends to become excessive. The arrange- 
up to the belt A, Fig. 6, and the sump to the belt B,! ment consists of a vertical spindle D which is driven 
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analysis ; that the flow is subject to the three principal 
laws outlined above, with the possible exception of 
the law of free vortex flow, in which case, as a matter 
of theoretical interest, further investigation would be 
of value, though the law affords a satisfactory working 
basis for practical design when allowance is made for 
drag in designing the inner and outer walls; and that 
by means of these and subsidiary laws, and the aid of 
published experimental data, the coefficient of discharge 
of any syphon and the pressure obtaining in any part 
of the structure can be ascertained within close limits. 





A Comparison of the Result of Observations on Surge- 
Tank Installations and on Scale Models thereof; 
with an Investigation of the Dead-Beat Surge- 
Tank, and of Surge-Tanks of Non-Uniform Cross 
Section. 

By Professor A. H. Grasoy, D.Sc., M.Inst.C.E., and 

W. Cowen, M.Sc. 

Art the date of an earlier paper* it was not possible 
to check the results obtained from models with those 
obtained in the field, owing to the lack of field obser- 
vations. Since then, however, experimental data 
have become available regarding the surges experi- 
enced in some large surge-tanks, and these installations 
have been reproduced by models, and the surges under 
corresponding conditions of operation have been 
observed. The results show that the model repro- 
duces with a high degree of accuracy the phenomena 
observed in the large installation. 

In view of the closeness of the agreement, it was 
decided to extend the work to cover an investigation 
of the problem of the minimum size of surge-tank 
necessary to give dead-beat operation. During this 

rt of the investigation it appeared that a non- 
parallel tank might offer certain advantages over the 
more usual parallel type, and the investigation was 
extended to cover the surge phenomena in surge- 
tanks having various degrees of conicity. 

The investigation shows that the diameter of surge- 
tank necessary for dead-beat operation is dependent 
only on the final velocity of flow in the conduit, and is 
independent of the initial velocity. If Rg represents 
the ratio of the diameters of the surge-tank and the 
conduit, the necessary diameter is given by the relation- 


ship A 
2 L 
Ra = SOV,e=i V> 

where 


L is the length of the conduit ; 

CV®* is the friction loas in the conduit corresponding 
to a veloc.ty of flow of v ft. per second ; 

V, is the final velocity of flow. 

The experiments on conical surge-tanks show that 
with increasing loads the surge is greater in a conical 
tank having its vertex downwards than in a parallel 
tank of the same volume, while if the vertex is up- 
wards the surge is less than in the parallel tank. 

In the case of a complete or partial shut-down, the 
conical tank with its vertex downwards gives a smaller 
surge than does a parallel tank, while if the vertex is 
upwards the surge is greater than in the parallel tank. 

Either on an increasing or a diminishing load, 
between given load limits, final steady conditions are 
attained most rapidly with a conical tank having its 
vertex downwards. The effect increases with the angle 
of conicity of the cone. The experiments tend to show 
that a vertical angle of 14 deg. appears to give the best 
results on the whole. 

The best type of tank to adopt depends upon the 
physical characteristics and operating conditions in 
a gegen installation. Where it is possible to 
i @ surge-tank large enough to give dead-beat 
operation, the tank should preferably be of the conical 
type, having its vertex downwards, and should be 
designed as indicated earlier in the paper. Where, 
however, as will usually be the case, the size and cost 
of a tank to give dead-beat operation would be excessive, 
the choice depends mainly upon whether greater 
difficulty is likely to be experienced in regulating the 
turbines on an increasing load or on a reduction in 
load. 


an increasing load offers greater difficulties, and the | 


conical tank with its vertex upwards then offers the 
balance of advantage. 


Bartish Propvction or Pic-Iron anp SreeLt.— 
The monthly memorandum of the National Federation 
of Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that there were 60 blast 
furnaces in operation at the end of December—one 
more than at the beginning of the month. The produc- 
tion of pig-iron during December amounted to 284,500 
tons, compared with 267,700 tons in November, and 
330,600 tons in December, 1931. The December output 
of steel ingots and castings totalled 430,400 tons, against 
473,800 tons in November and 425,400 tons in December, 
1931. 





* Minutes of Proceedings Inst.C.E., vol. coxix (1926), | 
1. 
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In the majority of installations regulation on | 


FEED-WATER DISTILLATION AT 
THE VALENCIENNES POWER 
STATION. 


Ar the summer meeting of the International Union of 
Power Producers and Distributors, Monsieur Haveaux, | 
of the Valenciennes-Anzin Power Company, described 
an interesting system of feed water distillation. It 
is generally accepted that distilled water is a necessity 
for the make-up feed of large steam installations to 
prevent concentration of acidity or alkalinity and keep | 
the boilers in good condition. 

There are several methods in operation, one being the | 
use of what is termed abroad a martyr boiler, into! 
which all make-up is passed together with live and | 
low-pressure steam distillates, while there is a system, 
still in the experimental stage, in which purification | 
of the feed is carried out by means of electro-osmosis. 
The use of low-pressure steam is gradually replacing 
that of live steam for distilling, although with low- 
pressure steam the multiple-effect system is not always | 
practicable. For good operation the ebullition of the 
water in the evaporator should take place at a pressure 
compatible with the dimensions of the evaporator. 
When bled turbine steam is used with low loads, 
turbulent boiling may take place, resulting in priming ; 
in fact, it may be necessary to stop distilling at low | 
loads. Whatever the distilling system used, the possi- | 


bilities of deposits in evaporators and heaters, with 
consequent lowering in output and thermal efficiency, 
are an inconvenience. 

As an outcome of such experiences at the Valen- 
Valenciennes-Anzin Power 





ciennes station of the 


| flow at boiler pressure. 


with 16 kg. per square centimetre (228 lb. per square 
inch) in the boiler. The distillation takes place 
without the loss of low-grade heat that takes place 
where live or low-pressure steam is used in normal 
distilling plant. 

Any periodical cleaning of the coils, such as is neces- 
sary with evaporators, is stated by Monsieur Haveaux 
to have been found unnecessary, if after stopping the 
feed, the blow-down valve is opened. The boiler 
pressure creates a counter current that first blows 
out the water in the inner drum, followed by a steam 
By properly arranging the 
position of the blow-off outlet and by giving it a 
sufficient area, it is found that all the mud and solids 
resulting from the distillation can be cleared out. The 
expansion of the tube in the inner drum, resulting from 
the variations in pressure, cracks off any scale which 
may have formed, causing it to fall on to the bottom 
of the inner drum. If a disincrustant compound is 
put into the raw feed water crystalline deposits can be 
prevented, and it is only necessary to deal with mud 
that can easily be blown out. 

In the installation described, the inner drum is 
blown down every day when the boiler is stopped ; 
a yellowish liquid is blown off, and up till the present 
no deposit has been found in the inner drum. Any 
accumulation of scale in the drum would lead to a rise 
in pressure in the closed-circuit, and no such condition 
has been experienced so far. With this system, the 
raw water is heated at low temperature, and thus the 
baking of scale inside boiler tubes is avoided. With 
the arrangement described, the raw feed could be passed 
into a certain number of boilers in an installation 























\ 











Company, a system has been got out to distil the 
make-up feed inside the boiler itself without upsetting 
the heat circuit. Figs. 1 and 2 show the arrangement 
diagrammatically. An auxiliary drum is placed inside 
one of the boiler drums, an opening H serving for the 
outlet of the steam produced. The raw feed enters 
from the feed pipe through a valve A from a separate 
raw-feed supply, the single connection to the drum 
serving for the feed supply, blow down and connection 
to a special water level gauge. The blow-down valve 
and gauge are indicated in Fig. 1. 

The raw water is evaporated by a tubular coil B 
connected up in closed circuit with a heating coil D 
placed in the path of the furnace gases. The closed 
circuit coil develops a pressure greater than that of the 
boiler ; this extra pressure being a function of the heat- 
ing surface in operation and the rate of combustion. As 
@ precaution, on the return circuit a coil C is placed in 
the water in the boiler drum to absorb the heat 
transmitted by the closed circuit in case the water in 
the inner drum runs low. 

The experimental installation at the Valenciennes 
power station has been set up in connection with a 
| Babcock marine-type boiler operating at 16 kg. per 
square centimetre (228 lb. per square inch), and with 
270 sq. m. (906 sq. ft.) of heating surface. The boiler 
has 25 tube sections, two of which in the centre form 
part of the closed circuit for heating the raw feed. 








The boiler is usually fed with water from an economiser 
and gives a total evaporation of 7,500 kg. (16,500 Ib.) | 





per hour. The auxiliary drum evaporates 475 kg. | 
| (1,045 lb.) of raw feed water per hour, fed at 30 deg. C. | 
(86 deg. F.), this being 6-5 per cent. of the total duty of | 
| the boiler. The heating surface of the closed circuit is 
| 21 sq. m., compared with the 270 sq. m. of the boiler ; 
| the heating surface of the coil in the auxiliary drum 

is 8sq.m. The heat transmission per square metre per | 
hour in the auxiliary drum is 35,000 calories (12,900 | 
B.Th.U. per square foot per hour). The internal | 
pressure of the closed circuit is 21 kg. per square | 
centimetre (300 lb. per square inch) as compared | 

















AQ \ MAASAI ALAN AAI 


designed to supply all the make-up required. The 
equipment of a boiler with this arrangement requires 
merely the provision of the drum for the raw water 
with its heating coil and valves and pump for the 
feed. 

Since the paper of which the above is an abstract, was 
written, further experience has been obtained with 
the internal distilling arrangements at the Valenciennes 
station. The boiler has been in regular use, and no 
troubles have been found due to deposits, on the inner 
drum, or in the boiler itself; raw water is fed into the 
boiler and the deposits are blown out daily. As 
described above, the existing arrangement is fitted 
to one section of a Babcock boiler, with the tubes in 
parallel. It has been decided to arrange the special 
heater tubes in series, to improve the circulation 
in the special tube circuit. With regard to the section 
of the closed circuit which is heated by the flue gases, 
experience points to the desirability of a modification 
of the arrangement. The circulation in this closed 
circuit must depend on the heat passing into it and 
the resistance opposed to the flow of the steam by the 
connections, coils, and so on. Pressure differences 
have been observed which have been attributed to 
excessive resistance, and it is therefore proposed to 
experiment with modified tube arrangements. 








Broxen Cast-Iron Gate Reparrep By WELDING.— 
The ornamental cast-iron entrance gates of Beddington 
Park, Wallington, Surrey, were recently damaged by a 
motor cyclist who ran into them in the dark. Each gate is 
about 10 ft. high and 5 ft. wide, and weighs approximately 
15 cwt. One of the gates was fractured in several 

laces and a corner at the bottom was broken right off. 
The gate appeared to be damaged beyond repair, but 
all the broken parts have now been successfully welded 
together and the gate is again intact. The welding 
repair work was carried out by Messrs. Barimar Limited, 
18, Lambs Conduit-street, London, W.C.1, to whom we 
are indebted for the above iculars. Obviously, 
the outlay on the repairs was only a fraction of the cost 
of a new gate. 
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THE BUILDINGS AND EQUIPM 
ENGINEERING DEPART-| 


OF THE | 
MENT AT CAMBRIDGE UNI- 
VERSITY. | 


As an introduction to a description of the new 
premises and recent extensive additions to the 
equipment of the Engineering Department at 
Cambridge, it will be well to consider briefly the 
progressive development of engineering education 
in the University. The effective history of the 
department may be said to have commenced with 
the appointment of the first Professor of Mechanism | 
and Applied Mechanics in 1875. The development | 


| balanced by the subsequent gain, and also thatif 


ENGINEERING, 


rising total in the neighbourhood of 500. It is| 
interesting to observe from this curve that the | 
loss in attendance occasioned by the war is just 


the war period and its immediate effects are | 


117 








= —~ a — = — = mes 
ENT | !920), and subsequently settled down to a gently-|on both sites simultaneously, has been a difficult 


matter. The difficulty has now been overcome, 
for, although the building programme has not been 
entirely completed owing to lack of the necessary 
funds, sufficient has already been constructed and 
equipped for the whole of the engineering teaching 


neglected, the original slope of the curve is con- | of the University to be conducted on the new site, 


tinued, but at a slightly higher level. To cope | 
with these increased numbers, it is obvious that | 
continuous development of premises and equipment 
has been necessary. 

The original laboratories, situated in Free School 
Lane, were being taxed to their utmost in 1914, 
and were incapable of expansion on that site. 





and the original premises in Free School Lane have 
now been handed over for other University purposes. 
The new site is so extensive that it has also been 
possible to utilise part of it to accommodate the 
premises of the University Air Squadron, an Air 
Ministry organisation which operates in close 
co-operation with the Engineering Department of 
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Fig.2. TOTAL NUMBER OF STUDENTS WORKING IN THE ENGINEERING 
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of the school under its successive leaders, the late | 
Professor James Stuart (1875-1890), Professor (now 
Sir) Alfred Ewing (1890-1903), the late Professor 
Bertram Hopkinson (1903-1918), and the present 
occupant of the Chair, Professor C. E. Inglis, can 
well be visualised by an examination of Fig. 2, 
annexed, giving a graph which shows the total 
number of students working in the department 
during each term, since Michaelmas 1892. This curve 
also shows particularly clearly the effect of the war 
on engineering education. The department, the 
previous maximum of which had been about 270 
students, was practically denuded during the major 
part of the hostilities, then received an almost 
overwhelming entry (with a maximum of 808 in 


After the war, it became essential to consider the 








West FRONTAGE OF ENGINEERING LABORATORIES. 


the University. The elevation of the west frontage, 
viewed from the river, is illustrated in Fig. 1, 
while the general arrangement of the new premises 
is shown in the plan Fig. 3, page 118. 

In planning the general lay-out of the buildings, 
the scheme adopted was to provide a large area 
of one-storey north-lighted factory-type building 
divided by light partition walls into three main 
bays to form the principal laboratories for heat, 
structures and hydraulics, and electricity, respect- 
ively, and on either side of this area (on the east 
and west frontages) to construct two-storey blocks 
for lecture rooms and workshops, respectively. 
This scheme of lay-out served the double purpose 
of keeping the lecture-rooms as far distant as 
possible from the noise of the workshops, and also 
enabled a direct and continuous gangway to be 
provided right across the entire laboratory area, 
giving ease of access for plant and equipment from 
the goods entrance on the south frontage. 

During construction, careful consideration was 
given to the importance of providing ample facili- 
ties for the introduction of new plant to keep the 
equipment up to date, and for changes in apparatus 
and methods necessary to meet the ever-changing 
demands of scientific advance. As illustrations of 
this it may be mentioned that all services, such as 
water, gas, electricity, compressed air and steam, 
were so laid as to. be easily accessible at all points, 
whilst the various service pipes in trenches and 
elsewhere were each painted a distinctive colour 
so as to be easily identified. The floors in the heat 





transference of the department to an entirely 
new area, and the University was fortunate in 
acquiring the Scroope House estate, consisting of 
a large house and some four acres of garden, about 
800 yards away from the old laboratories. Here | 
the department had the great advantage ot starting 
de novo to construct commodious new laboratories, 
workshops and lecture rooms, and was thus able 
to profit fully from the many years’ experience of | 
working in the older buildings, many of which 
were not originally designed for the purpose sub- 
sequently assigned to them. This very extensive | 
programme of development has been in progress 
for some years and the transition, involving working 





and the structures laboratory (where change of 
plant usually involves foundation work) were laid 
in Atlas paving slabs, which lend themselves to easy 
removal and adjustment, whilst, with the same end 
in view, extensive use was made of slotted steel in 
the electrical laboratory for switchboard frames 
and other purposes. 

The Administrative Premises.—Pending the com- 
pletion of the main block on the east frontage, the 
Engineering Department library, reading room, 
Board room, and administrative offices for the 
teaching and clerical staffs are accommodated in 
Scroope House—a fine old Victorian residence 
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THE ENGINEERING 


LABORATORIES, CAMBRIDGE 


UNIVERSITY. 


FIRST FLOOR PLAN. 































































































Fig 3 GROUND FLOOR PLAN. 
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approached from Trumpington-street by a 
drive. The library contains the proceedings of the 





(ADMINISTRATIVE OFFICES) 


containing condensers and measuring appliances, 
around which the steam-engines and turbines are 


| Pelton wheel for large head supplied direct from a 
| centrifugal pump and motor, and a self-recording 
| Venturi-meter. 
| Adjoining the struetures laboratory is the 

(ferrous metallurgical laboratory, illustrated in 
Fig. 8. This is fully equipped with microscopes, 
| photo-micrographic outfit, polishing and etching 
|apparatus, gas and electric furnaces, thermo- 
}couples, radiation and resistance pyrometers, as 
; well as a thread recorder. There is also a thermo- 

statically-controlled electric furnace fitted with a 

| self-recording pyrometer, and a motor-driven Hyvae 

Cenco pump. 
| The Electrical Laboratory.—This laboratory, named 
| after the late Sir Dorabji Tata, who contributed 


principal English engineering societies and the | grouped, whilst the refrigerating plants and internal} generously to the building fund, is illustrated in 


most important technical books and publications, 
whilst practically all the current British (and many 
foreign) engineering periodicals are found in the 
reading room adjoining the library. 

The Lecture Rooms and Drawing Office.—As will 
be seen from the plan of the buildings, Fig. 3, the | 
newly-constructed block on the east frontage | 
contains, on the ground floor, two good lecture 
rooms and also a large lecture theatre capable of 
seating over 300 students, whilst the first floor is | 
entirely devoted to the drawing office. Consider- 
able care has been taken in the design of the Lecture 
Theatre, particular attention having been given to 
its acoustic properties, its ventilation and seating. 
It is provided with cinema and lantern projecting | 
room, electrically-controlled blinds for quickly| 
darkening the theatre, and many other special | 
facilities which long experience in Cambridge has | 
shown to be useful in such a room. This theatre is 
illustrated in Fig. 13, on page 132, in which the 
Acousti-Celotex on the ceiling and the panel heating 
on the walls is clearly shown. The drawing office, 
of which a view is given in Fig. 14, page 132, is 


about 125 ft. long by 40 ft. wide, and is provided | 


with north-lighted roof and windows on the east 
and west sides. Each student is here provided with 
his own locker, drawing-board and 'T-square, 500 
of each being in constant use. Adjoining this 
block is a further lecture room, and (pending the 
completion of the east frontage) three further 
lecture rooms are temporarily provided on the 
west frontage, as indicated in the plan Fig. 3. 


Tae Lasporatory EQuirpMENT. 


there are three main divisions 
Heat ; Structures and 


As stated above, 
of the laboratory premises : 
Hydraulics; and Electricity. 

Heat Laboratory.—This laboratory, which 
associated with generous benefactions in memory of 
the late Dr. John Hopkinson, the late Professor 
Bertram Hopkinson and the late Mr. R. Cecil 
Hopkinson, is illustrated in Fig. 4 on Plate \ 
As will be seen from the foreground of the illustra- 
tion, this laboratory is provided with a large pit, 


is 


|impulse and small de Laval); a 


| plants ; and several air compressors. 
| movers are fitted either with brakes (of which fiwe 


combustion engines appear in the baekground. 
The equipment of this laboratory comprises two 
gas engines (one fitted with producer plant); five 
oil engines (including a German submarine 6- 
cylinder Diesel engine of 550 h.p., a 50-h.p. Diesel 


engine, and a 30-h.p. cold starting. engine ; five | 


petrol engines (including a Ricardo variable com- 


| pression unit and a 360-h.p. Rolls Royce aero engine) ; 


Belliss and Morcom 
Mirrlees steam 
several steam engines (inckading a Uniflow 
three refrigerating 
All the prime 


steam turbines (two Parsons, 


ejector ; 
and a tandem compound) ; 


are Heenan and Froude water brakes) or direct- 
driven dynamos, and there are the usual measuring 
| appliances, including exhaust calorimeters. Pro- 
vision is also made for physico-chemical experi- 
ments, including the testing of oil fuels. 

Adjoining the heat laboratory is the boiler house, 
which is illustrated in Fig. 5, on Plate V. This 


accommodates, in addition to the boilers required | 


for warming the building, two Babcock and Wilcox 
boilers with economiser, and one Cochran vertical 
boiler. One of the Babcock boilers is fitted with 
a chain grate; the other two boilers are adapted 
for hand firing and oil fuel, and three types of 
oil burners are represented. 
meter and automatic CO, recorder. 

The Structures and Hydraulic Laboratory.—The 
section devoted to theory of structures and testing 
of materials is illustrated in Fig. 6 on Plate V ; it 
is equipped with eight testing machines for tension, 
compression and bending, varying in capacity from 
500 tons, Brinell hardness testers, an Izod impact 
testing machine and many special pieces of appa- 
ratus, such as alternating stress machines. There 
is also cement and concrete testing plant. 

The hydraulics section, shown in Fig. 7, is pro- 
vided with two motor-driven centrifugal pumps 
delivering to an overhead tank of 20,000 gallons 
capacity, which supplies a turbine and Pelton wheel, 
as well as the usual pipes, 


There is also a steam | 


weirs and orifices, all | 
fitted with suitable measuring apparatus; also a | 


Fig. 9 and eontains a very full equipment of 
measuring instruments for the t testing of machines 
and the magnetic and electric properties of materials, 
, various apparatus for the illustration of fundamental 
) principles, and several continuous current generators 
and motors. There are also single-phase and poly- 
phase A.C. transformers and generators ; single-phase 
land polyphase induction motors with examples of 
| both squirrel-eage and wound-rotor types, single- 
phase and polyphase variable speed A.C. commutator 
motors, synchronous and self-synchronising motors 
and rotary converters. In a small room adjoin- 
ing, will be found a complete modern plant for 
high tension testing and experimental work. 
Leading from the main electrical laboratory are 
two rooms devoted to the study of wireless. These 
rooms contain a large quantity of measuring 
apparatus and of components for assembling trans- 
mitting and receiving arrangements of all kinds. 
Various A.C. and D.C. supplies are provided, includ- 
ing a 450-volt secondary battery reserved for 
thermionic work. Two aerials and earth connections 
j}are available. Amongst acoustic-frequency appa- 
|ratus, there is a calibrated condenser transmitter, 
|a beat-frequency generator and a cathode-ray 
| oscillograph with a high speed film camera. 

| Aeronautics.—It is intended in the future to 
provide laboratory accommodation for the Aero- 
nautics Sub-department on the East frontage, 
when funds become available for the completion 
|of this block. Meanwhile, a portion of the univer- 
sity teaching in aeronautics takes place in the pre- 
mises of the University Air Squadron, where the 
Professor of Aeronautics has installed a small 
wind tunnel and experimental tanks for the study of 
fluid motion. 

Research work in connection with aeronautics 
is also carried out in the Squadron premises under 
the direction of the professor, and also in some 
rooms in Scroope House, where the administrative 
offices of the sub-department are also temporarily 
accommodated. 

The Equipment of the Workshops.—The abandon- 
ment of the old workshops in Free School Lane, 
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in the summer of 1931, coincided with an entire 
remodelling and re-organisation of the workshops 
equipment. The older machines were scrapped 
and a considerable sum of money has been expended 
in the acquisition of modern high-grade machine- 
tools. The workshops block is divided into five 
separate departments, namely: Smiths’ shop, 
machine and fitting shop, instrument makers’ shop, 
pattern-making and joinery shop, and stores. 

The smiths’ shop, which is shown in Fig. 10, 
is provided with six fires, each with its own electric 
blower, a 3-cwt. Rigby type power hammer by 
Massey, a 2-ton plate-workers’ table and shearing 
and punching machines up to -in. capacity. The 
machine and fitting shop, of which a general view is 
given in Fig. 11, covers a large area with north- 
lighted roof and windows on the west side. In the 
foreground of Fig. 11 will be seen a variety of 
lathes and other machine-tools, driven by shafting, 
with the grouping so arranged that only one shaft is 
usually in motion during vacation periods. In 
these bays, tools by Denham, Lang, Dean, Smith 
and Grace, Kendal and Gent, Edward Herbert, 
and others, have been installed. In one bay at 
the south end, shown in the Fig. 12, annexed, 


The aim is to produce a type of graduate who shall 
be able to adapt himself to, and utilise his funda- 
|mental knowledge in, whatever line of work his 
| career may ultimately be found to lie. ‘Two courses 
are provided, both extending over three years; 
the Honours course, leading to the Mechanical 
| Sciences Tripos, and a course for students of less 
| mathematical capacity. The Honours course, which 
| is the main course of training provided and is taken 
by about two-thirds of the students, does not pro- 
|vide for any specialisation at all until the third 
| year and even then only to a limited extent. 

The main part of both courses covers lectures and 
|laboratory work in mathematics, mechanics, 
| hydraulics, theory of structures, surveying, heat- 
|engines, electricity, engineering chemistry and 
metallurgy. In their third year, all Honours 
|students attend courses in industrial economics 
jand in industrial management. The lectures 
| throughout are related to work in the laboratories, 
workshops and drawing office; for instance, the 
|courses in surveying and the microstructure of 
|metals are directly and closely connected with 
practical work in the field and in the laboratory. 
| 'T he engineering laboratory and workshops are 
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each machine is provided with its own motor or 
motors and a two-ton overhead crane is available. 
Among the machines in this “all-electric bay” 
will be noted a heavy 12-in. centre lathe-by Messrs. 
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MACHINE SHOP. 


n during the Long Vacation, when variou; 
| special courses of lectures and demonstrations are 
| provided. 

The Engineering Department of the University 


Dean, Smith and Grace, planer by Messrs. Ward, | of Cambridge has now attained a position of emin- 
Haggas and Smith, Churchill’s latest three-motor | ence among the engineering schools of Great Britain, 
universal grinder, Butler shaper and slotter, and | and it is hoped that this account of its developments 





Archdale radial drill. 

The illustration, Fig. 15, on page 132, showing 
the instrument makers’ shop, is of special interest, 
since it can be seen that it was taken by night 
and thus illustrates the highly-successful artificial 
lighting available in all these premises. The shop 
contains ten lathes of various types, hacksaw, 
drilling, milling and engraving machines. 

The woodworking department is located on the 
upper floor, the shop measuring 40 ft. by 50 ft., 
with pattern-store, &c., in the loft above. In this 
shop, which is illustrated in Fig. 16, the line shafting 
drives seven lathes, the boring machine and grind- 
stones, whilst the planer, circular-saw benches, 
band saw and chain and hollow-chisel morticing 
machine, all by Messrs. Thos. Robinson & Son, are 
provided with their own motors. A selection of 
models illustrating moulding operations are in daily 
use in connection with the instruction given in 
pattern and core-box making. 

Although it would be outside the purpose of 


this article to deal in any detail with the courses of | 


engineering training provided at Cambridge, it 
may be said that the aim kept in view throughout 
is to provide a thorough education in the broad 
principles underlying engineering in all its branches, 
rather than a specialised training in any direction. 


|in premises and equipment may encourage the 
| belief that it is not only taking a leading part in 
| engineering education in this country, but that it 
|now also provides a very satisfactory comparison 
with the best schools of engineering science on the 
Continent and in America. 


THE INTERNATIONAL INDEXING 
OF SCIENTIFIC AND TECHNICAL 
PAPERS. 

By S. C. BrapFrorp. 


1. The Problem.—It has been estimated that at 
the present time some 750,000 scientific and technical 
papers are published annually in 14,000 periodicals, 
while about 14,000 books within this field appear 
during the same period. Unfortunately, our pride 
in this achievement of the 20th Century suffers 
diminution from the reflection that much of this 
output is merely duplication of previous work, while 
part of what is new is doomed to loss and repetition. 
The volume of modern knowledge being far beyond 
| the mental capacity of any individual or group of 

persons, it becomes a vital necessity to provide an 
universal index whereby the existing data upon a 
given subject may be ascertained as the basis of 








further progress, and useless repetition avoided. 

For, unless the information relevant to a particular 

inquiry can be brought to the notice of the inquirer, 

it has already passed into oblivion. 

Although the great extent to which time and 
money are being wasted in unnecessary repetition 
is appreciated by few, the general fact is widely 
known. Thus, for generations, attempts have been 
made to index information and the total biblio- 
graphical effort has become so great that with econo- 
mical direction it would suffice to index the entire 
output of scientific and technical literature. With an 
universal index within our present reach, we have, 
as yet, a chaos of unco-ordinated activities, the 
energy of which is dissipated in piecemeal attempts 
by time-wasting systems, An individual information 
bureau will attempt to index a special subject from 
a hundred periodicals, unconscious that the literature 
is scattered through a thousand. Every conceivable 
classification system or lack of system is employed ; 
the same information is indexed by many agencies 
from different points of view ; and two-thirds escapes 
their notice. 

The inadequacy of even the most extensive 
bibliographies is hardly appreciated. Rarely do 
these refer to even a large percentage of the litera- 
ture of a special subject ; the proportion may fall 
to 10 per cent., or even less. Some of the largest 
indexes are mutually exclusive, one containing one 
set of references to a subject and another an entirely 
different set. There are two reasons for this 
deficiency, each in themselves sufficient, namely, the 
periodicals in which the articles occur are not avail- 
able for indexing, and the task exceeds the power 
of any existing institution. It is significant that 
58 per cent. of the items recorded in the World List 
of Scientific Periodicals are not shown as filed in 
any library in this country. 

While a growing nucleus of scientific bibliographies 
are classified according to the Universal Decimal 
Classification, many more are arranged according 
to a multiplicity of ineffective methods, while the 
vast majority prefer the deceptive simplicity of the 
alphabetical system. The adoption of the principle 
of alphabetical arrangement amounts to the rejec- 
tion of that of classification. But, in practice, this 
is forced upon the indexer. As the number of 
words that might be chosen to express a given 
idea is considerable, it becomes necessary to use a 
series of selected subject-headings. Since related 
subjects are scattered by the alphabetical arrange- 
ment, an elaborate series of cross-references must 
be added. These must be supplemented by another 
set of cross-references from synonyms. The whole 
amounts to an unseen classification, which it is 
impossible to make complete. Thus the alphabetical 
index becomes an ineffective attempt to reconcile the 
incompatible ideas of classification and alphabetical © 
arrangement. 

The difficulties of this illogical system are increased 
by the complex nature of the notions to-be indexed. 
A composite subject may be indexed from one 
particular aspect only, although it may be more 
important from several others. The inextricable 
confusion to which this leads is illustrated by a 
single item from perhaps the finest example of an 
alphabetical bibliography, i.e., the ENGINEERING 
InpEx. In the 1931 volume, opened at random, 
we find : 

Oil Well Drilling—Rotary. Preparation of hard 
alloys for oil well drilling, N. Pravdyuk and V. 
Negreyev. 

The paper deals with the manufacture and pro- 
perties of iron-chromium and tungsten alloys. If 
a description of the subject were written in the 
order of the importance of the terms we should 
get: Iron-chromium and Tungsten alloys for Bits 
for Boring-machines for Wells for Oil. Thus the 
cataloguer, working from the title and not from the 
contents of the paper, has effectively hidden the 
reference under an arbitrary subdivision of a heading 
commencing with the least important word in the 
title, and this although other papers, but not this 
one, occur under Chromium-iron alloys, Tungsten 
alloys, Alloys, Boring-machines and Drilling-ma- 
chines. 

The impracticability of the alphabetical system 








is further augmented by the interdependence of the 
| various branches of science and technology. Advance 
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in one field has immediate repercussion in another ; ‘itself the seeds of decay. In the case of the Inter-| remaining nine primary divisions are established as 


witness the intimate relations between develop-| 
ments in acoustics, electricity and optics in connec- 
tion with sound films. Thus information may be | 
indexed in an electrical bibliography that would | 
be useful from an acoustical point of view, or in a} 
genetical index that should have applications in | 
agriculture. The alphabetical system prevents the | 
amalgamation of such bibliographies into a single | 
index, and, consequently, data indexed from one | 
aspect are not made available from another point | 
of view, from which they may be equally important. | 
Even exponents of the alphabetical index admit | 
the rich harvest that may be gleaned in a single day | 
from the border-line journals. The decisive objec- | 
tion to this system is that it renders bibliographical | 
co-operation impossible, especially where differences | 
of language are involved. 

If the attempt be made to ascertain the totality | 
of information relative to a particular subject from 
this heterogenous mass of miscellaneous biblio- 
graphies, it is necessary first to ascertain those that | 
appertain to the subject in question and gain access 
to them. Deficiencies of libraries make this no 
easy task. Having obtained the material, each | 
bibliography must be studied in detail. In the | 








endeavour to understand its system, the enquirer is 
led from cross-reference to series of cross-references, | 
each point the starting place of several trails, | 
leading backwards and forwards, crossing and 
re-crossing in a veritable labyrinth, where endless 
signposts reduplicate the maddening phrase “ see 
also.” He must rack his brain to imagine the| 
raultifarious synonyms and permutations under 
which the desired references may be hidden. And, 
unless he determine to read the index through, he 
will be left with the impression of having been | 
worsted by the cataloguer. This process must be 
repeated for dozens of parts or volumes of dozens 
of bibliographies, and in the end only a fraction of 
the references will have been discovered. 

The next step will be to refer to the papers 
indicated, wrong references being taken as a matter 
of course. Relevant articles will furnish further 
references. But at this stage the inquirer will be 


| culties inherent in an alphabetical index disappear. 


| fication is designed for this purpose, i.e., the indexing 


national Catalogue of Scientific Literature, the whole 
organisation disintegrated when the activity of the 
central body was inhibited by the European War. 
The resulting financial loss was such that the experi- 
ment is not likely to be repeated. It is essential 
to realise that the production of a world catalogue 
does not depend on central control, but only on 
the employment of a standard classification. An 
association of autonomous agencies, inspired by a 
common creed, is independent of the life of any 
individual member and will continue to collect 
converts. Separate bibliographies published by 
individual agencies will persist and serve the same 
purposes as hitherto. Yet those arranged according 
to a common classification can be united into a single 
index, in which all the references to a particular 
subject will fall together in one place where they 
can be found in a moment, regardless of source or 
language. 

Copies of the complete index can be maintained 
in convenient libraries for the supply of information, 
while the entries relating to special fields, always 
bearing the same classification symbols, can be 
collected separately as special bibliographies for 
particular use. Such an undertaking involves 
merely the small expense incurred in maintaining 
the classification and supplying extensions. The 
adoption of a standard classification is therefore 
the complete solution of the problem. Moreover, 
in a properly classified bibliography all the diffi- 


The whole fabric of time-wasting cross-references 
is abolished, complex notions are indexed accurately 
by the association of the symbols representing their 
elements, all bibliographies using the same system 
can be amalgamated, and the references become 
available irrespective of the point of view from which 
they have been indexed or the language in which 
they are written. 

The Classification.—The Universal Decimal Classi- 


of the complete output of the literature of the 
world. The object of the classification is to index any 
document in such a way that it may be found 





hampered by the incompleteness of the libraries.| with the minimum of labour. Such a classification 
He will need to travel from library to library and | must be comprehensive both as regards the past 
from place to place, only to learn that numerous | and present, it must have subdivisions so minute 
periodicals are not to be obtained. Small wonder| that the smallest branch of any subject may be 
that many investigators prefer to determine the | represented, and be capable of further subdivision 
data in their own laboratories and proclaim that in the future. The order of the classification should 
they have no use for bibliographies. | be readily intelligible to the ordinary user, but it is 
The Solution.—In the first place it is obvious that | unnecessary and impossible that it should | 

a scientifically-trained librarian, who has specialised | lutely logical. Even could a perfectly one 
in bibliography will be better qualified than the | fication be established at any time, it must beésme 
ordinary scientific worker to undertake a biblio- illogical with the progress of knowledge. As differ- 
graphical research, and could relieve him of much | ences in language render any alphabetical arrange- 
of this labour. Such preliminary investigations | ment of subjects unsuitable for international use, 
should be transferred to libraries, and they should | the use of symbols of an ordered notation universally 
be equipped as efficiently as possible for the purpose. | recognised remains as a possible system, each sub- 
Their higher staff should have that scientific educa- | division of the classification being represented by a 
tion which alone can enable them to understand | symbol. Arabic numerals in decimal order are 
the outlook of the investigator and appreciate his | known throughout the world, they are the easiest 
needs. Here as complete as possible a collection | to remember and use, and actual test demonstrates 
of the literature should be made, and here should be | that they are quickest to arrange in filing. 





maintained a comprehensive subject-index to the| Decimal numbers were originally applied to biblio- 
documents. The libraries should furnish, on graphical classification by Melvil Dewey, who 
demand, a list of papers on a given subject, and published the first edition of his Decimal Classi- 
lend the literature. fication and Relative Index in 1876. And when 

The task of cataloguing and indexing the world’s|in 1895 the first International Bibliographical | 
output of scientific literature is, however, far beyond | Conference had to search for principles on which | 
the power of any library as at present constituted. | to establish a classification for indexing the pub- | 
It demands the co-operation of many bibliographers | lished literature of the world, it accepted the Dewey | 
in every country, though not more than now exist.| system as the basis. The Institut International | 
If we allow the idea of classificvtion to emerge from | de Bibliographie (afterwards Documentation), which | 
its alphabetical trammel, it will be seen that this | was founded to continue the work of the Conference, | 
alliance can be secured on the basis of a uniform | published the first edition of its classification in | 
system of classification of universal application, | 1889 as the Manuel du Répertoire Bibliographique | 
whatever be the source of the information, the| Universel. The second edition appeared in 1905 
language in which it is recorded, or the subject to | and a third and very much enlarged edition is being 
which it refers. Such was the lesson of the Inter-| completed as the Classification Décimale Universelle, | 
national Catalogue of Scientific Literature, which | 1927, de. Asin the Dewey System, the whole of 
used a standard classification as the means of co-| knowledge is represented by unity. The first 
ordinating the labours of many bibliographers in | primary decimal division, comprising all numbers 
divers lands, in the production of the most extensive | between 0 and 0-1. is assigned to works dealing 
bibliography of science that the world has seen. with general subjects that are not contained in the 


However, yet another lesson must be learned from | nine primary divisions, 0-1 to 0-9, which follow. 
contains 
collected 


encyclo- 


&ce. The 


bibliographies, 
works, 


division 


this gigantic experiment. An international organisa- | This 
periocicals, 


tion with too centralised a control may carry within peedias, 





'of the separate decimal numbers. 


follows :— 


0-1 Philosophy. 0-6 Applied Science. 


0-2 Religion. 0-7 Fine Arts. 

0-3 Social Sciences. Law. 0-8 Literature. 

0-4 Philology. 0-9 History. Geography. 
0-5 Pure Science. 


Each of these main classes is subdivided again 
by the addition of another decimal place. For 
example, the class 0-6 Applied Science is sub- 
divided : 


0-6 Applied Science. 0-65 Technique of com- 
0-61 Medicine, Anatomy, merce, communica- 
Physiology. tions & transport. 

0-62 Engineering. 0-66 Chemical technology. 

0-63 Agriculture. 0-67 Manufactures. 

0-64 Domestic economy. 0-68 Industries. Trades. 

0-69 Construction. 

Each of these classes is again subdivided as 
many times as may be necessary. Thus the 
secondary class 62 is divided : 

62 Engineering. 621-24 Hydraulic turbines 

621 Mechanical engin- 621-242 Reaction tur- 

eering. bines 

621-2 Hydraulic power. 621-242-5. Limited reac- 


Hydraulic machines. tion turbines. 


the 0 and decimal point being omitted for con- 
venience and the figures being grouped in sets of 
three by other points. These points have no 
significance, and the classification numbers are 
arranged as decimal fractions of unity. It will 
be noticed that the decimal number which represents 
any subdivision of any class has a definite place 
in the numerical sequence of all decimal numbers, 
and no matter how extended the subdivisions of 
any one class may become, the order of the decimal 
numbers representing the two classes on either side 
of it remains undisturbed. 

Each section of the Classification is provided 
with a synopsis of its main divisions, which makes 
it easy to locate a particular subdivision required. 
For instance, should it be desired to find the number 
for limited reaction hydraulic turbines, the classifier 
may look at the table of primary divisions where he 
will see that Applied Science is represented by 6. 
Turning to that section, he finds a table of secondary 
divisions, giving 62 as Engineering. Under 62 
there is a table of its principal divisions, which gives 
621, Mechanical engineering. The synopsis under 
621 gives 621.2, Hydraulic power, Hydraulic 
machines. Turning over the pages he comes 
quickly to 621.24, Hydraulic turbines, under which 
the subdivision 621.242 is Reaction turbines, where 
he finds 621.242.5, Limited reaction turbines. 

It will be observed that the minute classification 
of a technical subject needs some technical training. 
However, like the Dewey Code, the Universal 
Decimal Classification is provided with an alpha- 
betical index, from which the class to which a 
particular subject belongs is readily ascertained. 
Here the number for Limited reaction hydraulic 
turbines is cited directly as 621.242.5. This 
alphabetical index is the means by which the users 
of a catalogue or bibliography obtain access to the 
classified references. The index should not be 
used for classification without reference to the 
tables. 

The Sign of Association.—However, the complexity 
of the subjects which, to-day, are made the themes 
of technical discussion, is so great that no conceivable 
extent of subdivision would suffice to specify them 
completely. But, as in thought, complex ideas 
are compounded of simpler constituents, so, in the 
Decimal Classification, the class numbers represent- 
ing the simpler components of a notion may be com- 
bined to express it by means of a “:,” which is 
used as the sign of association. Thus, the paper 
on chromium steels and tungsten alloys for bits for 
shaft-sinking machines would be classified : 

669 - 144-3 : 622-24-051 

669-275 : 622-24-051 
in which the two 669 numbers represent respectively 
chromium steels and tungsten alloys and the 622 
number, bits for shaft-sinking machines. A rule 
of the classification provides that all compound 
classification numbers, having separate terms 
joined by colons, must be entered under each 
These entries 
are made automatically by the unskilled staff. 
Thus, by means of the Decimal Classification, the 
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THE PARIS METROPOLITAN RAILWAY. 


(For Description, see Page 122.) 
Fig. 11. PLAN OF “RICHELIEU~DROUOT "STATION LINES NO.8.& 9. 
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information is accurately indexed and made avail-| use the old numbers with different meanings. 
able from every point of view which it concerns. This has been done in whole branches of knowledge, 
The Organisation of the Classification.—The |e.g., Botany and Organic chemistry. Considered 
Universal Decimal Classification has been developed | suggestions for modification are welcomed, but 
and perfected gradually during a quarter of a | as the Universal Decimal Classification is intended 
century with the collaboration of leading experts | Sor the unification of bibliographical work, private 
in different countries. As a whole, the classification | modification is a bibliographical crime. 
is some ten times as extensive as the American; The classification is administered by the Com- 
code, having more than 100,000 divisions in the| mission Internationale de la Classification Décimale, 
main tables as compared with about 11,000 in| Octrooiraad, Oostduinlaan, 2, The Hague, Nether- 
Dewey. Those sections that have been mmol | Inads. This comprises delegates elected by the 
used for bibliographical purposes, as in Pure and | various National Sections of the Institute, the 
Applied Science, are much more developed, e.g.,| League of Nations and certain National Libraries. 
Organic chemistry has 2,000 entries, corresponding | Minor modifications required are dealt with 
to 20 in Dewey. Some few sections may still be immediately by a small executive committee 
found inadequate, but facilities exist for making any| representing the principal countries. Larger 
changes that are required. The classification is| schemes are submitted to Subject Secretariats, 
not a frozen system. From time to time, sections | comprising leading experts on the particular sub- 
may be completely recast in such a way as not to! jects. Requests for modifications or extensions 

















should be addressed to the Honorary Secretaries 
of the National Sections. The Secretary of the 
British National Section is Mr. E. Lancaster Jones, 
Science Museum Library, South Kensington, 8.W.7. 

The Use of the Classification—The following 
example of an abstract taken from the Power and 
Fuel Bulletin, shows the standard arrangement of 
the bibliographical entries with the decimal number 
of the Universal Decimal Classification printed in 
the top right-hand corner in conspicuous type, and 
it will be noted that this number, which implies 
the removal of solid particles from flue gases fully 
represents the information contained in the abstract. 


Meyer, J. 662,964. 
1932.04.29. Removal of Dust from Flue Gases. 

ENGINEERING, 1932, 133, 532. 

Chem. Age., Lond. 1932, 26, 303. 

(The author discusses briefly various types of dust 
collectors, two washing systems for the removal of dust, 
and the disposal of dust according to modern power 
station practice. [231] 


The number in [ ] at the end is the serial number of 
the abstract in the Bulletin. 

The classification is particularly suitable for the 
preparation of card indexes. Also it affords a 
very economical and practical method of compiling 
indexes to the volumes of periodical publications. 

The index comprises two parts, a decimal-reference 
index and an alphabetical subject index. ‘In the 
former the simple or compound decimal numbers 
are entered in decimal order, each number being 
followed by the page or serial numbers of the articles 
or abstracts. This index corresponds to the card 
catalogue with its entries arranged in decimal order. 
The second index corresponds to the alphabetical 
index to the classification and constitutes a list of 
names of the subjects corresponding to the separate 
decimal numbers used. 

This appears to be the simplest, cheapest, and 
most efficient index imaginable. From the alpha- 
betical index the inquirer ascertains the decimal 
numbers that singly or in combination represent 
his subject, and turns to the decimal-reference index, 
where he finds a list of all the papers or abstracts 
that may be of interest to him. These references 
occur in juxtaposition to references to papers on 
related subjects, so that all the relevant information 
is collected in one place. The decimal numbers, 
having once been found, will serve for reference to 
all the volumes of the series, and even for parts of 
other publications. Thus the index is labour- 
saving to the last degree for the user. The system 
is equally advantageous to the editor, because the 
preparation of the decimal-reference index is abso- 
lutely mechanical and requires no editing, while the 
alphabetical index can be made by cutting up the 
alphabetical index to the classification. 

The decimal-reference index can be developed by 
appending the meanings to the separate decimal 
numbers, as is done in the British Fuel Bulletin. 
This involves some editing in the first place; but 
in subsequent years the same numbers will tend to 
be used again and again, when the editing will be 
confined to the very few entries having new numbers. 
Thus the cost of the developed index becomes even- 
tually little more than that of the index in its 
elementary form. Alternatively, the titles of the 
actual papers or abstracts with their reference 
numbers may be added to the complete decimal 
numbers, instead of merely the reference numbers. 

The first published bibliography indexed by the 
Decimal classification was the Bibliographia Physio- 
logica, 1893, &c., issued by the Concilium Biblio- 
graphicum, which published also the Bibliographia 
Zoologica, 1896, d&c., and the Bibliographia Anato- 
mica, 1897, &c. Recently the Bibliographia Physio- 
logica has been suspended. These bibliographies 
are issued on cards, and constitute, perhaps, the 
most complete of any specialised indexes, Other 
early decimalised bibliographies were the Bibdlio- 
graphia Philosophica, 1895, &c., the Bibliographia 
Geologica, 1898, &c., and the Bibliographia Medica 
Universalis, 1900, 4c. These were discontinued. 
The Brussels Institute issued its Revue del’ Ingenieur 
et Index technique from 1903-1925, when the Neder- 
landsch Instituut voor Documentatie en Regis- 
tratuur continued with its Mededeelingen, now the 
Repertorium technicum. This series forms a most 
valuable index to engineering literature. 

In Great Britain, the Optical Society was the first 
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scientific institution to adopt the Universal Decimal 

Classification, and issued in 1926 a classified subject | 
index to vols. i to xxv of its Transactions. Subse- | 
quently the classification has been adopted by the 

Royal Society for the B section of its Proceedings, 

by the Physical Society and many other institu- 

tions at home and abroad for indexing their publi- | 
cations. Among foreign institutions perhaps the 

most noteworthy are the German Standardisation | 
Committee and the Dutch Patent Office. Altogether 
some fifty current periodicals are now classified by 
the Universal Decimal Classification, and, being | 
arranged according to a uniform system, the items 
can be cut up and amalgamated into a single series 

as a contribution towards a comprehensive index | 
to knowledge. 

The nucleus of such a world index has now been 

formed in the Science Museum Library, South 

Kensington. All published bibliographies that are 
classified according to the Universal Decimal Clas- | 
sification are collected. The items are mounted on 

cards and filed under decimal numbers at the rate of | 
150,000 entries a year. The index now contains | 
nearly 2,000,000 references, and will become more piesa H een Gs 
and more complete as the use of the Universal, 22 Brn are 23 ee a 

Decimal Classification in published bibliographies | Fig. - , Fig.23. Ke ‘ 
extends. This catalogue is supplemented by as | NC 

complete as possible a collection of bibliographies | 
of all kinds on all branches of science and technology. | 
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references. In addition, the Library aims at making 
as complete as possible a collection of scientific and | 
technical literature. Lists of papers on specific | 
subjects are supplied in answer to inquiry, and books | 
are lent to research workers through the medium of 
approved institutions or industrial undertakings 
that are willing to accept responsibility for loss or 
damage. 
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THE DEVELOPMENT OF THE PARIS Fig. 24. Bo. BONNE-NOUVELLE SUETION Bo. DE STRASBOURG STATION 
METROPOLITAN RAILWAY. <a So adeeteten ,- OTD EBCnr~.~ oat -™ 
By Tueopore Ricu, A.M.LE.E. | 0787 OV Yj jp Yj Yy YY | Vim 
(Continued from page 63). ‘0°70 G [pps YY + 0-70 UY yf z 
Wuat is probably the most interesting piece | Le Yyy “ Uy H 
of construction carried out on the railway during | (A b> Y a 
recent years has been the section, about a mile long, | 441.) 12°% * 
between Richelieu-Drouot and the Place de la 5 8 | Rs Ow), 1 | =) 
République, the latter being indicated near the en hi-20 ‘aan L | A 
centre of Fig. 1, page 61, ante. The Richelieu- | 7 a Tn TOE ie, 3 | : 
Drouot station is situated at the western end of this =! ay —— Eva a 
line, at the point where the recently extended Wis ; a) all (=. weet) coat iS | 
Boulevard Haussmann joins the Boulevard des t FH: wer orn | YY os 
Italiens. There are two stations, side by side, as shown < YY YEE PES ij Y, | 
in Fig. 11, page 121. The line following the Boulevard ,g Woes Yfy Y= ZZ YY Yy L . i 
Haussmann dips below the line from the Madeleine, | Gy WY ms YY 7 : YY 
which runs along the Boulevard des Italiens, and | Yr é y Lz A\ : Mh z 
the two double lines are superposed. over the section | Sy > | 3g 1 Ya | yy SB) ‘ Wl 6 
to the Place de !a République. ‘Che four double UY oe | a # YY Sapsy. 23 «I yy hyp 
stations on this section, to the east of Richelieu- = WU, CQ) ae ‘ YY St -- ‘) 6s i Yy \ 
Drouot, are built with one part superimposed above +150 3 Ni 39 29° ame, Pr, NY =U oY a | \ Y BI TERETE 8 Yj 
the other, the arched roofs being supported by «BZA <4 ‘a32 bi | By A 2 YS Se LLY Yyy 
pillars of masonry. 2 Yy i » em fj Sy a U Ys =F SR yy) Via re 
The general construction of the quadruple tunnel > Zor 810 Opening + Sr lear _ Yj Ys es wT 4 y Wy 0-65 | if 
on this section is shown in Fig. 12, page 121, and the YY é ks- 2 Yj Yj yyy Wy i? 
sequence of operations in constructing the tunnels V/ Pn. 1, Bit. —_3.69---— AI RS Fr PB 
is illustrated in Figs. 13 to 17,above. The heading for ’ Yip ij es 4 ye Hi y—_\ Upp ---~ ~-----~---~----0-45 ------- amaamace* 
the lower left-hand tunnel was first driven and the| &£ Pe pe ge ZY; . 
roof arch constructed, as shown in Fig. 13. The + | _— WM y 7/7; 
two upper headings were then driven and the arches ae a Wldéc la 
-h85-->}s—------- 4-66——---- >\~<---3'50----- = 


put in, as shown in Fig. 14. The next step was the Bec ed : 
- a a ne ae a ene eB DY) ee wwe ee al 
complete excavation of the upper tunnels and the | 
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construction of their side walls. 
the lower right hand tunnel was put in during this 
stage and before the heading for this tunnel had 
been driven. The condition of the work at the 
end of this stage is shown in Fig. 15. The next step 
was the driving of the lower right-hand tunnel, 
and finally the footing and inverts of the two lower 
tunnels were completed. These two stages are 
illustrated in Figs. 16and17. The division between 
the lower tunnels is formed as a series of pillars 
and arches, communication openings between the 
two tunnels being left at intervals. The same 
arrangement is followed in the double-tier stations. 
Over some short sections the upper tracks are 
in a common tunnel. Traffic was in operation 
in the upper tunnels while the footing and inverts 
of the lower tunnels were being constructed. 

A series of views illustrating the method of 
construction of the double-tier stations of this line 
is given in Figs. 18 to 23. These are, to a large 
extent, self-explanatory and need not be referred to 
in detail. The timbered gallery, shown in the 
lower part of the left-hand side in the first four 
figures, was used for the removal of the spoil during 
the excavation of the upper tunnels. As already 
mentioned, the space below the platforms is normally 
filled in solid with weak concrete, but in the case 
of double-tiered stations the upper platform is left 
hollow in order to reduce weight. This is shown 
in Fig. 23 and also in Fig. 24, which gives half 
cross-sections through the Boulevard de Bonne- 
Nouvelle and the Boulevard de Strassbourg stations 
on this section. The left-hand side of this figure, 
representing the Boulevard de Bonne-Nouvelle 
station, illustrates the normal construction, the 
lower station being formed with an arched roof to 
carry the upper. In cases, however, in which it is 
desirable to minimise the total depth of excavation, 
owing to the existence of bad ground, the construc- 
tion shown on the right-hand side of the figure, 
as employed for the Boulevard de Strassbourg 
station, is used. In this case, the upper station is 
carried by reinforced-concrete girders and the 
waterproof lining of ballast concrete below the invert 
is carried some way up the outer walls. It will 
be noted that Figs. 18 to 23 cover the construction 
of a station of this type. 


(To be continued.) 
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Electrons and Waves—An Introduction to Atomic Physics. 
By H. Srantey ALLEN, F.R.S. London: Macmillan 
and Company, Limited. [Price 8s. 6d. net.] 

ALL down the ages the acutest thinkers have toyed 
with the idea of the atomicity of matter, whilst 
the doctrines of continuity and discontinuity, re- 
spectively, have been the subjects of the most 
searching philosophical inquiry. Anything of the 
nature of a satisfying conclusion on the constitution 
of matter was, however, impossible to achieve 
before the crowning triumph of scientific method 
in the brilliant series of experiments initiated 
by J. J. Thomson in 1897 and so ably followed up 
by Rutherford and others, which paved the way 
for the practical demonstration of atomic and even 
of sub-atomic phenomena. It seems a natural 
step from these experiments to the modern view 
that an atom of any element consists of a positively- 
charged nucleus surrounded by a number of plane- 
tary electrons, which number depends on the posi- 
tion of the element in the periodic scheme. Never- 
theless, the final adoption of this view was only 
reached after the surmounting of many difficulties, 
not the least of which was the recognition of a 
departure from the laws of classical mechanics 
in the behaviour of electrons. The record of the 
successful application of ideas concerning atomic 
structure to the explanation of such diverse topics 
as the production of X-rays, the photo-electric and 
thermionic effects, the structure of spectra and the 
phenomena connected with radioactivity, forms 
one of the principal land marks in the history of 
scientific endeavour. 

Many volumes have been issued in recent years 
purporting to give an account of the fascinating 
researches on atoms in non-technical language, 
but very few so far have achieved their goal, either 
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because they have been unable to escape from the 
severe technicalities of the subject under discussion 
without losing sight of the real nature of the prob- 
lems involved or because they have assumed too 
much mathematical equipment on the part of the 
reader. It may safely be said that Professor Allen 
has succeeded in this respect where others have 
failed, since he has produced a readable book 
which, however, does not shirk the difficulties of 
the subject, either physical or philosophical. The 
topics treated range over relativity theory, quan- 
tum theory, structure of the atom, X-rays and 
crystal analysis, radioactivity, the origin of spec- 
tra, particle and wave mechanics. Where neces- 
sary, excerpts are given from the original sources 
in order to clinch the argument; moreover, the 
text has the easy style of the lectures given by 
the author at the University of St. Andrews, upon 
which the book is based. While the volume is 
addressed particularly to the non-specialist, it will 
be found valuable even to the professional physicist 
for the many novel view-points suggested. We can 
heartily recommend it to the philosophically- 
minded engineer as being one of the best general 
introductions to atomic physics so far written. 


Private and Commercial Motor Body Building. By H. J. 
Butter. London: Sir Isaac Pitman and Sons, 
Limited, [Price 10s, 6d, net.] 

Tue literature of the body-building side of the 
British motor industry is small compared with the 
mass of technical and popular works which deal 
with the design and construction of engines and 
chassis, and the efficiency of both. This discrepancy 
is not altogether easy to explain, as recent years 
have seen great changes in body building owing to 
the introduction of mass production and the 
increased use of jigs. These developments have 
been steps in the lowering of car prices and the 
raising of the extrinsic quality at least of their 
furnishing. The author of this book, of nearly 250 
pages with an index, is well qualified to deal with 
motor body building, having been for some while 
technical editor of a body-building trade journal, 
besides having written many articles on aspects of 
the subject in the motor and trade Press. The 
present work is described as a practical book on 
the construction and repair of bodies for private 
cars, motor "buses and coaches, with practical 
instructions on the construction and equipment and 
furnishing of motor bodies. 

Raw materials—wood and metal—occupy the 
first 44 pages, comprising two chapters. Although 
much of the book is likely to be of interest to non- 
technical readers, they will, perhaps, pass over the 
technicalities discussed in these two chapters in 
favour of the later discussion of body types and 
construction and equipment. This more particu- 
larly applies to the first chapter on “ Timber,” with 
its dictionary of woods and arithmetical formule 
for calculations. Subsequent chapters, from the 
third to the eighth inclusive, deal with varieties of 
construction, and are followed by Chapter IX on 
“ Design.” A large number of neat and uniform 
sketches help to make clear the technical details 
in these chapters. The post-war Weymann form 
of flexible body construction is well treated, though 
with the now overwhelming output of all-metal 
bodies, public interest in this construction seems 
to have abated. The niceties of body-work for 
buses and the like are treated in detail, although 
in this field also practice seems to be passing to 
the all-metal type, introducing fresh problems 
concerned with drumming, ventilation, and main- 
tenance. An examination of some of the exhibits 
in the fittings section at the recent Motor Show 
would yield information of anticipated progress 
along these lines. 

After a chapter on “ Roof Construction ” there 
follows the chapter already mentioned on “* Design.” 
Older readers who have lost some of their agility 
and taken on weight and bulk, will, doubtless, be 
specially interested in this chapter, because of the 
measurements of seats, angles of rake, and other 
data given. Lack of head-room and, until recently, 
a skimping of leg space, besides in many cases a 
corresponding sense of stuffiness, have been charac- 
teristic defects of the now almost universal small 
saloon and similar types of closed cars. with and 





without a sliding roof. A recent model of a small 
car of the enclosed type has a cut-away roof over 
the door to facilitate entry and exit from the car, 
a provision which is familiar to passengers in the 
Tubes. But there is still a scope for improvement 
in the matters referred to before the small car can 
compare with the taxicab for roominess and all- 
round comfort as regards entrance and exit. 
Chapter X discusses “‘ Fittings ’ somewhat briefly 
considering the mass and variety of items suggested 
by the title. The descriptions deal mainly with 
window mechanism, types and examples of which 
are given by photographic reproductions and 
sketches of sections corresponding with those in 
previous chapters. Other details dealt with are 
adjustable rear seats, head fittings of landaulettes, 
door locks, luggage grids, and spare tyre and wheel 
carriers. A reference to adjustable front or driving 
seats prompts the suggestion that further notes 
on some of the ingenious mechanisms now in use 
might be included, together with information on 
recent types of hand-adjusted and automatic 
self-regulating hydraulic forms of adjustable shock 
dampers, which, though not yet largely adopted, 
may influence the quest after improved suspen- 
sion. The author, no doubt, would admit that 
there is still scope for improvement of this detail, 
especially in respect of cars with the rear seat over 
the axle. 

A reference to the now almost universal use of 
safety glass in cars, together with some account of 
its making up and fitting, both of which are skilled 
operations, might also be included. Probably no 
detail in the modern popular-priced car so much 
enforces the lesson of economical output and 
increased value on mass-production lines as the 
rapid popularising of the erstwhile costly safety 
glass. A word, too, on the synthetic materials used 
for certain ornamental internal fittings so much 
admired by passengers, would add to the informa- 
tion in this work. References to the substitution of 
moulded-rubber fittings for metal parts in certain 
connections find expression in the overseas Press, 
and point to possible developments along this line 
in the quest for rattle-free bodies. 

Chapter XI treats briefly with the “ Painting ”’ 
of motor bodies and includes some illustrations of 
plant used for pressure spray-painting. In a further 
edition this form of painting might be dealt with 
more largely, if only to impress readers with the care 
and skill necessary for good work. There is much 
amateur effort among motor repairers in this direc- 
tion, with results which all too clearly suggest 
inefficient operation. There is a note on “ refinish- 
ing with cellulose ” in Chapter XIII on “ Repairs ”’ ; 
it is probably in this connection that some amateur 
“‘cellulosers”’ may get into difficulties. There is some 
thought-provoking matter in reference to “ wear 
and tear ” and “ door adjustments,” “* body noises,” 
&c. To what extent these defects, or some of them, 
are peculiar to mass production in sheet metal may 
possibly be inferred by the discerning student. 
Chapter XII deals with various aspects and forms 
of “Trimming,” the term including seats and 
squabs. The information given covers sponge 
rubber and the more recent Latex, or aerated rubber 
in cellularform. Chapter XIV deals with “ Costing”’ 
and includes a sample contractor’s specification 
for a 30-seating single-deck *bus. The book is 
written in a pleasant and lucid style, and is well 
printed and bound. 


Der Stahlhochbau. Berlin: Wilhelm 

Ernst and Sohn. 
Tue fourth edition of this book appears in rewritten 
and augmented form. It covers the detailing, as 
distinct from the designing, of structural steelwork 
and its accessories for most classes of buildings, 
and in so doing presents a survey of modern German 
practice which will repay the attention of the 
engineer in this country. In the first section are 
described the processes and plant of fabrication and 
erection, together with the kinds of structural 
material available. Further sections deal with : 
connections, bolted, riveted and welded; joints 
and splices; types of beams, plate and lattice 
girders; columns and stanchions; framed roof 
trusses and rigid webbed portals; framed mill 
buildings ; wall and floor details, and types of 


By C. Kersten. 
[Price 18 marks. } 
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roofing and glazing; windows, doors 
and stairs in steel. Other sections describe canti- 
lever and bracket work, and wide-span roofs. The 
author has not dealt with the general theory of 
structures, but has given the necessary calculations 
for designing and checking the details. The 
large number of details and diagrams which accom- 
pany the text merit special notice for their clearness 
and variety. We should have liked to see some 
additional space given to the heavier classes of 
construction, such as multiple web plate girders, 
heavy lattice girders for roofs and balconies, large 
grillages, and bases for stanchions carrying upwards 
of, say, 300 tons, which are not represented to the 
same extent as lighter work. 

In this country, structural engineering textbooks 
have usually covered the wider field of the general 
design of structures, and limitations of space have 
often prevented a full treatment of the practical 
problems of detail design. The many examples 
given in this volume, including comparative criti- 
cisms of alternative details, will therefore fill a gap. 
The question of what constitutes too close a 
regard for theoretical considerations is always 
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Trmine Gear, GOVERNOR AND OIL FILTER. 


debatable, and so the method of dealing with certain 
cases should prove interesting. We refer, for 
instance to the design of girder bearing-plates 
to bring the resultant of the pressure central over 
the support; the provision of packings to take 
the compression at the foot of beam end-connections 
transmitting a continuous or fixing moment; and 
the lay-out of a line of purlins as a series of 
double cantilevered beams with intermediate 
simply-supported lengths, instead of our usual 
method of carrying the purlin across two spans 
only. Often, it is true, the magnitude of the 
work or of the loading does not warrant such 
exact detailing, but frequently the closer knowledge 
of the conditions existing that is obtained by 
attention to the details, and the consequently lower 
demands made on the “ factor of ignorance,” will 
justify the engineer in assumptions which the need 
for economy may urge him to make. 


Tue Instrrvution or Execrrica, EnNciIneers.—The 
Council of the Institution of Electrical Engineers has 


elected Mr. Liéwelyn B. Atkinson, past president, to 
be an honorary member of the Institution. 
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72-B.H.P. NATIONAL AIRLESS- 
INJECTION ENGINE. 


On page 41 anie, a description was given of a new 
6-cylinder engine of 630 brake horse-power, manufac- 
| tured by Messrs. The National Gas and Oil Engine Com- 
pany, Limited, of Ashton-under-Lyne. As stated in the 
description, this engine, although of entirely new 
design, embodied the experience gained with earlier 
types, and while being lower in first cost, was easier to 
maintain and gave an improved performance as com- 
pared with its predecessors. The progressive policy 


| typified by this model is also being adopted for the 
| smaller engines made by the firm, two entirely new 


ranges having been introduced, which, with two sub- 
sidiary engines, give a choice of models ranging from 
9 h.p. to 200 h.p. The first range comprises engines 
having one, two, three or four cylinders, and developing 
a maximum of 9 h.p. per cylinder; while the second 
range comprises engines having two, three, four, or 
six cylinders, and developing a maximum of 20 h.p. 
per cylinder. The two subsidiary engines referred to are 
a four-cylinder unit of 133 brake horse-power, and a 
six-cylinder unit of 200 brake horse-power. Apart 
from the differences in bore and stroke, and in the 
number of cylinders, all these engines are generally 
similar in design, and it will therefore be sufficient to 
describe one of them in detail, with a brief reference to 
the differences which distinguish the various models. 
The engine which we have selected for full descrip- 
tion is the four-cylinder model in the larger range, 
illustrated in Figs. 1 to 8, on this and the opposite pages, 
and on page 126. It is designed to develop 72 brake 
horse-power at 800 r.p.m. on continuous load, and 80 
brake horse-power at the same speed for periods not 
exceeding one half-hour duration, these outputs being 
obtained on crude oil having a calorific value of not less 
than 18,000 B.Th.U. per lb., and at an atmospheric 
temperature of 75 deg. F., and a barometric height of 
294 in. The engine operates on the four-stroke cycle 
and has a cylinder bore of 5} in., with a piston stroke of 
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72-B.H.P. FOUR-CYLINDER AIRLESS-INJECTION ENGINE. 


CONSTRUCTED BY MESSRS. THE NATIONAL GAS AND OIL ENGINE COMPANY, LIMITED, ENGINEERS, ASHTON-UNDER-LYNE. 
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8} in., these figures applying equally to the other engines rings at the top and a scraper ring at the bottom. The | tension of the spiral spring can be adjusted by slipping 
in the same range. As will be clear from Figs. 1 to 3, | lowest gas ring also serves as a scraper, holes being the end into any one of the four slots provided in the 
all the working parts are totally enclosed, but particular | drilled behind it to deliver oil to the gudgeon pin, as | ring. The valve cams are made from special steel, case- 








attention has been given to accessibility. Careful atten- | hardened and 
The fuel pump is of the standard Bosch type, and 


is mounted across the end of the engine, as shown in 
Figs. 1, 2, 5 and 6. The pump shaft, which carries 
the governor at one end, is driven by skew gearing 
from the inlet-valve camshaft. The wheel on the 
camshaft is mounted on a sleeve provided with a 
flange bolted to the chain wheel, as shown in Fig. 8, 
and the holes through the chain wheel are slotted to 
| enable the pump timing to be adjusted. The arrange- 
ment of the governor is shown in Figs. 3 and 6, and 
hardly calls for special comment, but its ready accessi- 
| bility will be noticed from the former figure. Both 
| the speed and the speed fluctuations due to the change 
| of load can be adjusted at will by altering the tension 
of the springs, and, by means of the speeder gear, the 
normal speed can be increased or decreased by 5 per 
cent. while the engine is running. The atomisers, 
one of which is shown to the left in Fig. 5, are of the 
self-cleaning type. It will be noticed from the figure 
that the body is completely water-jacketed. 

Turning now to the lubricating arrangements, all 
the main moving parts are lubricated by oil under 
pressure, the oil being circulated by means of a gear- 
type pump driven from the end of the exhaust-valve 
camshaft. This pump is shown in section in Fig. 5, 
and it will be observed that it is driven through a 
spring-loaded pin which bears against the face of a slot 
cut in the driven member of the pump. The slot is 
tapered off so that the pump can be rotated independ- 
ently of the camshaft for priming purposes. This is 
effected by engaging the small dog clutch by pressing 
in the handwheel shown against its spring, the driving 
pin being intermittently forced in by the tapered face 
referred to as the pump is rotated by hand. The oil 
is delivered to the external line, shown running along 
the top of the sump in Fig. 1, through the filter and 
cooler visible in the same figure. It is fed from the 
line to the main bearings through holes drilled in the 
crankcase, and from the main to the big-end bear- 
ings through further holes in the crankshaft. The 


tion has also been paid to the interchangeability of | 


parts, these being mounted in jigs and inspected before 
being incorporated in the engine. The bedplate, which 
is shown in section in Fig. 7, is cast in one piece, and is 
accurately bored to receive the crankshaft bearings, 
which are bedded in and secured with caps. The column 
is also cast in one piece, and is fitted with liners, as 
shown in the same figure. The liners are made from 
a special cast-iron alloy giving prolonged wearing 
qualities, and are provided with the usual expansion 
joint at the bottom. Large inspection doors are pro- 
vided on both sides of the crankcase for easy access to 
the moving parts. The cylinder heads are of special 
interest, particularly as regards the provision made for 
easy access to the valves. It will be observed from 
Fig. 7 that the latter are mounted horizontaliy on 
each side of the combustion space, the inlet valve being 
carried in a separate cage. The form of combustion 
space employed is recognised as one giving a high 
efficiency, and the large size of the valves, in conjunction 
with the simple paths for the gases, are further factors 
which have a very appreciable effect in giving econo- 
mical running. The heads are cast from a chrome cast- 
iron alloy, and the combustion spaces are machined all 
over. The valves can be dismantled without disturbing 
any of the pipe connections. As shown in Fig. 2, there 
is a separate branch on each head to the air silencer, 
held on by three studs, and when this branch and the 
rocker are removed, the inlet valve, complete with its 
cage, can be withdrawn on unscrewing the four securing 
nuts. A special extractor tool is provided to enable 
the exhaust spring to be released, when this valve can 
also be removed through the air port. The valves are 
interchangeable, and have renewable guides. It will be 
observed from Fig. 7 that particularly ample cooling 
spaces are provided in both the cylinder proper and the 
heads. 

The pistons, shown in section in Figs. 5 and 7, are 
made from hard, close-grained cast iron, and are ground 
on the outside surface. They are fitted with four gas 


| shown to the left in Fig. 5. 





It will be noted that a plug 
is fitted in the top of each piston. These plugs are 
made from a heat-resisting alloy, and enter the throat 
of the combustion space at the top of the stroke, with 
the result that a very effective swirling motion is set 


up in the gases, the fuel being injected tangentially. | 


The gudgeon pins are of the floating type, made from 
hardened steel, and located by end plates held in posi- 
tion by through bolts, as shown in Fig. 5. The connect- 
ing rods are made from forgings of Siemens-Martin steel, 
the small end being solid and fitted with phosphor- 
bronze bushes. The latter are arranged to give a 
maximum bearing surface for the down stroke. The 
big end is of the marine type, with gunmetal steps 
lined with white metal. Four high-tensile steel bolts 
are used to secure the steps. The crankshaft is also 
machined from a forging of Siemens-Martin steel, 
or steel of equal quality. A test piece is cut from every 
forging and the material tested before proceeding with 
machining. The shaft is of ample diameter to ensure 
an absence of appreciable whip, the size being in excess 
of Lloyds’ requirements, and there is a bearing on each 
side of each crank. The bearings are of mild steel lined 
with white metal, and as they are round backed, they 


can be readily removed without lifting the crankshaft., 


Balance weights are fitted on the shaft. 

The arrangement of the valve gear is shown in Fig. 7. 
It will be noticed that there is a separate camshaft for 
each set of valves, and that the push rods and rockers 
are totally enclosed. The camshafts are mounted on 
each side in the upper half of the crankcase, and are 
driven from the crankshaft by a treble roller chain, as 
clearly shown in Fig. 6. The jockey pulley for the chain 
is mounted on an eccentric bearing, the latter being 
carried on a shaft which passes through the hole in the 
bracket shown in Fig. 6. The outer end of this shaft can 
be seen in Fig. 3, and it will be noticed that it is attached 
to one end of a spiral spring, the other end of which is 
anchored to an outer ring. This ring is held in the 
timing gear cover, and the whole arrangement con- 
stitutes a self-tensioning device for the chain. The 
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connecting rods are also drilled to give a positive supply 
for the small ends independently of the feed from the 
— walls already referred to. A branch from the 
ine also feeds the bearings at the two ends of the fuel 
pump shaft, and the jockey-pulley bearing, as shown | 
in Fig. 6, and a spray is also delivered on to the chain | 
from a further branch on the lower pipe shown in| 
this figure. Separate wick-feed lubricators are pro- | 
vided for the valve rockers, surplus oil from this | 
source supplying the valve spindles. The valve | 
tappets above the crankshafts are splash lubricated 
from the latter. Oil leaving the various bearings 
drains into the sump, and thence into a reservoir, from 
which it through a strainer before returning to the 
pump. This strainer is easily cleaned, while the 
accessibility of the one on the delivery side is clearly | 
brought out in Fig. 3. The oil pressure is indicated | 
by a gauge mounted in the point in the system most | 
remote from the pump, that is, at the end of the line, 
as shown in Fig. 1. A by-pass valve and safety valve 
are provided to prevent the oil pressure from reaching 
too high a figure. 
One of the most interesting features of the engine is | 
the method of starting adopted. Instead of the usual 
air valves in the cylinders, the compressed-air supply 
is taken to a four-cylinder radial air motor, mounted 
above the flywheel, as shown in Figs. 1 and 5, and | 
engaging with the spur ring ou the wheel through a 
Bendix drive. A decompressing device, consisting of 
a hand lever by means of which the exhaust valves 
can be held off their seats, is provided for turning the 
engine by hand. This lever can be seen to the left 
in Fig. 1, and to the right in Fig. 5. The remaining 
points only call for brief comment. The engine is 
provided with a heavy flywheel of the disc type, pro- 
portioned to give a very small speed fluctuation. As 
shown in Fig. 5, the wheel is flanged on to the shaft, the 
boss serving as a half coupling. There is a heater on 
the exhaust pipe for the fuel oil, and a suitable tank | 
and strainer are provided. The tank is connected 
to the heater by large-diameter pipes to facilitate the 
flow of the heavier oils. At the time of our visit to the | 
makers’ works, one of these engines was being employed ! 





| 6 in., and are not fitted with starters, hand starting 
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in conjunction with a dynamo for the flood lighting|The engines in this range have phosphor-bronze 
of their football pitch in the sports ground. After} bearings in place of the steel bearings in the larger 
standing in an open-sided shed for several cold days | units, and they can be supplied to run at higher speeds, 
merely covered with a tarpaulin, the engine was/if required, when aluminium-alloy pistons are pro- 
started up with the air motor and fired immediately, | vided. They can also be supplied with specially 
remarkably little air being required. It at once} heavy flywheels when required for coupling direct to 
commenced to run evenly and was quickly put on to | lighting dynamos. The special features, such as the 
full load. The absence of vibration and quiet running | accessibility of the valves, the form of the combustion 
throughout the speed range was very noticeable. The | space, the total enclosure of the working parts, and 
guaranteed fuel consumption, in pounds per brake horse- | the self-cleaning atomisers, are common to both 
power hour, is 0-42 when developing 80 brake horse-| ranges. It may be mentioned that the single-cylinder 
power and 0-4] when developing 72 brake horse-power. | engine in the smaller range is made in two models, one 

The remaining engines in the range are identical | being generally similar to the engine described, and 
except for the number of cylinders, and are each capable | the other being a cheaper model for agricultural and 
of taking a 10 per cent. overload for periods not exceed- similar uses. The latter engine is not provided with 
ing half an hour. The engines of the smaller range | a separate cylinder liner. The four-cylinder 133 brake 
have a cylinder bore of 4} in., and a piston stroke of | horse-power unit and the six-cylinder 200 brake horse- 
power unit each have a cylinder bore of 11 in. and a 
piston stroke of 7} in., and, as already stated, are 
generally similar to the model described. 





offering no difficulty with the aid of the decompressor 
device. No form of preheating device is necessary. 
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LABOUR NOTES. 

Tue League correspondent of The Times gave on 
Wednesday last week, a summary of the report which 
the Hours’ Conference at Geneva has prepared for 
submission to the International Labour Conference on 
May 31. The arguments in favour of a reduction of 
hours of work were put forward, the report states, 
mainly by the members of the workers’ group. They 
emphasised the importance of employment being given 
to the greatest number of workers; the necessity for 
avoiding the demoralisation of youth through unem- 
ployment ; the contribution which a reduction of hours 
would make to the stabilisation of wholesale prices 
and to the capacity of modern industry to re-adapt 
itself to a reduced working week and to overcome the 
technical difficulties which might arise. It was also 
pointed out by some Government and workers’ dele- 
gates that the possible increase in costs which might 
result from the reduction of working hours would be 
offset (a) by the increase in the purchasing power of 
the workers; (b) by the decrease in the overhead 
charges per unit of production; (c) by the decrease, 
and perhaps the disappearance, of social charges 
represented by unemployment benefit. 





In reply, the employers’ representatives argued 
(a) that the reduction of hours of work accompanied 
by an increase of hourly rates of pay would entail a 
considerable increase in production costs and selling 
price and result in a fall in demand calculated to 
produce fresh unemployment; (b) an increase in costs 
of production in industry would further reduce the 
demand for industrial products by the agricultural 
population ; (c) technical difficulties varying in impor- 
tance according to countries, such as the adaptation 
of the unemployed to new works requiring their tech- 
nical re-education ; (¢d) a new uniform and compulsory 
regulation would deprive industry of its necessary 
elasticity. The majority of Government delegates 
were of opinion that the proposal to reduce hours 
deserved the most serious consideration. While recog- 
nising there were very real difficulties, they, never- 
theless, considered that it was desirable to undertake 
as thoroughgoing an examination of the question as 
possible. 





Here, the correspondent stated, the report noted 
that the “ British Government delegate alone declared 
himself categorically against the institution of a 
40-hour week, since in his opinion the question of 
wages constituted a decisive obstacle, quite apart 
from the technical, economic, and other difficulties 
to which at the present moment the adoption of an 
acceptable convention on the reduction of hours of 
work would give rise.” But, according to Sir Henry 
Betterton, the Minister of Labour, the words quoted 
appeared only in a preliminary draft prepared by the 
International Labour Office for the consideration of the 
Conference. The British Government delegate imme- 
diately pointed out that they were “a complete mis- 
representation of the views he had expressed,” and the 
Conference agreed to the substitution in the report of 
the following paragraph, “‘ which correctly represents 
the attitude of the Government:—‘The British 
Government delegate stated that his Government 
considered that the question of the compulsory limita- 
tion of hours of work to 40 a week had not yet been 
sufficiently examined to warrant a definite conclusion 
being reached, and that, therefore, the Government were 
opposed to proceeding at the present time with the 
project of a draft Convention. He pressed for a 
comprehensive inquiry into the whole question before 
any definite action is taken.’ ” 





The British Ministry of Labour’s annual report states 
that employment in pig-iron manufacture showed little 
variation in 1932, and was very bad. The average 
percentage of insured persons unemployed was 43-3, 
the lowest figure being 41-1 in May, and the highest 
46-3 in August. In December, it was 43-8, as compared 
with 42-0 in December, 1931. Of 356 furnaces, the 
number in blast in any one month did not exceed 76, 
and the average number in blast during the year 
was 65. The average monthly production of pig-iron 
was 298,000 tons, as compared with 313,200 tons in 
1931, 515,600 tons in 1930, 669,500 tons in 1920, and 
855,000 tons in 1913. In iron and steel manufacture, 
employment showed little change, and remained at a 
low level throughout the year. The percentage of 
insured workpeople unemployed varied between 51-0 
in May and 45-1 in December. In December, 1931, the 
corresponding percentage was 45-4. The average 
monthly production of steel ingots and castings was 
438,100 tons, as compared with 431,300 tons in 1931, 
608,300 tons in 1930, 755,600 tons in 1920, and 638,600 
tons in 1913. In the tinplate industry employment 
remained very slack. A new arrangement for the 
control of output was introduced during March, and 
from that date to the end of the year the unemployment 





percentage remained at a high level, the average for 
the year being 38-3, as compared with 40-7 in 1931. 
In steel-sheet manufacture, employment remained 
very bad. 





In the engineering industry as a whole, the report 
goes on to say, the decline which had continued almost 
without intermission throughout the preceding two 
years, was largely arrested. The percentage rate of 
unemployment was lowest in March, with a rate of 
25-8 per cent., and highest in July, with a rate of 
28-2 per cent. From July onwards, unemployment 
fell steadily to 26-7 per cent. in December. The 
average for the year was 27-2, as compared with 
25-7 in 1931. The only section in which employment 
showed a substantial decline was constructional 
engineering, with an average rate of unemployment of 
33-6 per cent. during the first half of the year, and 
37-5 per cent. during the second half. In marine 
engineering also there was some decline and employ- 
ment was very depressed throughout the year, the 
average percentage unemployed being over 50 per cent. 





In general engineering, employment showed little 
variation, and remained bad, although there was some 
improvement towards the end of the year. In the 
motor vehicle section it was bad during the first half 
of the year, but showed a marked improvement during 
the latter half. In electrical engineering, employment 
was much better than in other sections, and remained 
moderate, with little variation. The percentages of 
insured persons unemployed in the various sections 
at December 21, 1931, and December 19, 1932, 
respectively, were as follows—General engineering, 
26-8 and 29-2; electrical engineering, 15-1 and 16-4; 
marine engineering, 51-2 and 55-1; constructional 
engineering, 29-4 and 38-8; and motor vehicle, cycle, 
and aircraft manufacture, 22-2 and 18-0. 





In shipbuilding and ship-repairing employment 
continued extremely depressed throughout the year, 
the average percentage unemployed in the country as 
a whole being no less than 61-7, while in the North- 
Eastern area and in Scotland—the two principal 
districts—the average was over 70 per cent. There 
was again a heavy decline in the gross tonnage of 
merchant vessels under construction in Great Britain 
and Northern Ireland, and the tonnage commenced 
during the fourth quarter of the year (7,410 tons) 
was the lowest on record. Employment in the other 
metal trades showed considerable variation, but was 
bad on the whole, though there was some improvement 
in the lighter sections towards the end of the year. 
The average percentages of unemployment in the 
principal industries included in the group were :— 
Tron and steel tubes, 43-6; hand tools, cutlery, saws, 
files, 34-3; stove, grate, pipe, etc., and general iron- 
founding, 28-3; bolts, nuts, screws, nails, &c., 25-7; 
wire, wire netting, wire rope, 26-7; brass and alloy 
metal wares, 20-6. 





At a conference in Manchester last week, attended 
by Mr. F. W. Leggett, the head of the Industrial 
Relations Department of the Ministry of Labour, and 
representatives of the employers’ associations and trade 
unions connected with the cotton industry, the question 
was discussed of appointing an independent chairman 
of the two conciliation committees recently set up. 
It was agreed that there should be only one chairman 
for both committees, and the Ministry of Labour is to 
be asked to make the appointment. 





A writer in the January issue of the official organ of 
the International Association of Machinists, quotes 
Mr. Burdette C. Lewis, a former Commissioner of 
Correction of the City of New York, as saying that 
** since the world war, our great cities have ceased to be 
melting pots and have become whirlpools. Worse 
still, these whirlpools grow wider and their velocity 
ever increases.”” Study of the industrial conditions 
in America’s larger centres reveals the fact, Mr. Lewis 
goes on to say, that the number of misfits, incapable of 
continuous employment, or chronically unemployed— 
unemployed even in good times, that is—is at least 
2,500,000. In periods of depression, the number 
quickly rises to 5,000,000. At least 40 per cent. of 
them are under 21 years of age. Commenting on these 
figures, the writer of the article says :—‘‘ The Labour 
Movement is threatened with the danger that when 
business does improve, the tremendous work required 
to improve wages and working conditions will be 
greatly handicapped by the existence of this new 
generation of punks.” According to the contributor 
of the article, ** punk ”’ is defined in his dictionary as a 
“ substance that smoulders without flame.” 


The weekly organ of the International Labour Office 
at Geneva states that the Czechoslovak Minister of 





Social Welfare recently published a brochure containing 
a selection from the reports of the factory inspectors 
for 1930, showing the effects of various measures of 
rationalisation in certain industries. Ina large foundry, 
it is stated, the introduction of electrical smelting 
furnaces and moulding machines trebled the output 
of the workers and caused skilled workers to be replaced 
to a considerable extent by assistants, whose wages 
were doubled. In another foundry, scientific heating 
resulted in the reduction of daily fuel requirements by 
1,200 tons, representing a day’s work for 1,200 to 
1,400 miners. A sewing-machine factory increased its 
output by 40 per cent. A factory for electrical appli- 
ances introduced work with belt conveyors which 
increased the output of the women employed by 
600 per cent. A gramophone record factory trebled its 
output by the installation of automatic presses. 





The Government of Czechoslovakia recently asked 
employers’ organisations to give their views on the 
conclusion or renewal of a number of commercial 
treaties or customs agreements, which are at present 
under discussion. The cotton printers’ organisation 
has decided to ask the Government to require all 
States applying for preferential tariffs for the import 
of their agricultural products, to pledge themselves 
without exception to apply the International Conven- 
tion concerning the eight-hour day; in some of these 
countries at present new industrial undertakings are 
employing their workers for 60 to 70 hours in the week. 





The Social Policy Committee of the Association of 
Chambers of Commerce in Czechoslovakia has decided 
to oppose a Bill drafted by the Ministry of Social 
Welfare providing for the introduction of the 40-hour 
week. It is opposed to any attempt to reduce hours of 
work by legislation, although it sees no objection to 
the conclusion of collective agreements between 
employers and workers for the reduction of normal 
hours of work in certain industries, where circumstances 
allow. 


Vorwaerts states that the Netherlands firm of Messrs. 
C. Bruynzeel and Son, a large undertaking engaged in 
the manufacture of doors in Zaandam, recently reduced 
hours in its workshops to 40 in the week. Wages have 
been increased from 73 cents to 78! cents an hour. 
The reduction of hours from 48 to 40 in the week has 
made possible the re-engagement of a large number of 
workers who had had to be discharged owing to shortage 
of work. The management considers that reduction of 
hours of work is necessary in order to combat the depres- 
sion, and that it should be carried out nationally and 
iuternationally at the same time. 





Mr. A. H. Smethurst has been re-elected general 
secretary of the Amalgamated Engineering Union on 
the first ballot. 
gave him a majority of 11,425 over all the other can- 
didates. In a ballot for an assistant general secretary- 
ship, Mr. F. A. Smith, the holder of the office, polled 
17,713 votes. The next highest vote was 3,758, and it 
was cast for Mr. W. Campbell, Glasgow. There were 
altogether 17 candidates, and the combined vote given 
for the 16 below Mr. Smith was greater than his 
17,713. Mr. Smith and Mr. Campbell, therefore, go 
to a second ballot. 





About 5,000 men employed on Ulster railways went 
on strike at midnight on Monday against a wages 
reduction of 10 per cent., awarded by the Irish Railway 
Wages Board. The London Midland and Scottish 
Company’s service from York-road, Belfast, and 
that of the Great Northern Company to Dublin and 
the south, were seriously disturbed by the stoppage, 
but during the first 24 hours, at any rate, there was no 
interruption of the cross-channel steamship services. 
The railway clerks did not come out with the others. 





Addressing the Fifth Congress of Soviet Engineers 
and Technicians, Mr. Rubinstein referred to the 
development of electric power stations. The new 
electrification plans provided, he said, for the estab- 
lishment of a single high-tension system covering the 
whole country. The engineering and metal-working 
industries would be the main consumers of electric 
power and would utilise for motive purposes about 
66 per cent. of the total output of the central power 
stations. 








AGRICULTURAL MACHINERY IN ALGERIA.—A confiden- 
tial report on the markets for icultural machinery in 
Algeria has recently been issued by the Department of 
Overseas Trade. United Kingdom firms can obtain 
copies on application to the Department, at 35, Old Queen- 
street, London, 8.W.1, quoting reference No. G.X. 
12,212. 


He received 29,902 votes, whigh -~¥ 
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Fie. 1. 


BRYCE FUEL-INJECTION 
EQUIPMENT. 


THE 


importance. The obvious necessity for the accurate 
measurement of the minute quantities of fuel which 
have to be delivered to the cylinders on each working | 
stroke and for their correct adjustment in accordance | 
with the load on the engine, calls for an exceptionally | 
high degree of precision in the manufacture of the | 
fuel pump, so that the engine builders, in most cases, | 
prefer to leave the production of the fuel-injection equip- 
ment they employ to firms specialising in this work. 
To a large extent, the pumps now used are of foreign 
design and construction, and since at the present | 
time it is particularly desirable to restrict the imports | 
of manufactured goods as far as is practicable, any 
attempt to produce satisfactory British fuel-injection 
equipment is deserving of careful consideration and | 


encouragement. 

It was with considerable interest therefore that we 
recently inspected the plant which Messrs. Bryce, 
Limited, have installed at Kelvin Works, Hackbridge, 
Surrey, for the manufacture of fuel pumps and in- 
jectors for all types of heavy oil engines on a scale | 
which, we understand, is sufficient to meet the present 
requirements of the market and can be extended as the 
demand increases. The pumps constructed have 
plungers ranging from 0-2 in. to 0-781 in. in diameter, 
with cam lifts from } in. to 14% in. They are made 
either as a complete block containing the camshaft, 
or the latter may be supplied by the engine builder. 
They can also be provided with a timing control for vary- 
ing the time of injection, as well as with a governor 
which controls the maximum and minimum engine 
speeds. Between this range the throttle control takes 
charge of the pump. Injectors, filters, &c., are also 
supplied in an equally complete range. 

A photograph of one of the pumps is reproduced in 
Fig. |, on this page, while transverse and longitudinal 
sections of it are given in Figs. 3and 4, respectively, on the 
opposite page. It is of the constant-stroke variable by- 
pass type, and ¢ onsists essentially of a sleeve and plunger, 
the latter being reciprocated by a cam and spring in 
the usual way. The plunger is also turned about its 
longitudinal axis for the purpose of varying the by-pass 
and thus, of course, the delivery to the cylinder, as 
will be explained later. The sleeve, which is con- 
structed of a special grade of extremely fine grained 
cast iron, is formed with two triangular ports opposite 
each other, one being shown in Fig. 5, which is drawn 
to a larger scale than the remaining figures. The 
plunger is of steel, case hardened, ground and lapped, 
both it and the bore of the sleeve being finished to limits 
of + 0-00001 in. An axial hole is drilled in the upper 
end of the plunger and this communicates with two 










transverse holes, the lower hole terminating in an 
annular groove which completely surrounds the 
plunger. Fig. 3 shows the plunger in its lowest position, 








the space in the sleeve above the plunger being then 





Srx-Cytinper CamsHarr Pump UNIT. 


| when the whole of the fuel is by-passed, so that no 

In view of the rapid development of the high-speed | 
airless-injection engine and the probability that the | 
rate of this development will increase, the provision | 
of the necessary fuel-injection equipment for engines | 
of this type is a matter of considerable interest and | 


| but before this cut-off has occurred, the annular groove, 


|}annular groove reaches the ports before the ends of 





Fie. 2. Fur. Insecrors. 


| perhaps, be made to the method of rotating the 
plungers. This is effected by the engine governor 
| through the longitudinal movement of a horizontal 
delivery occurs, it should be explained that the plunger | rack which engages with pinions surrounding the 
is then rotated about its axis so that the transverse | plungers, the pinions being formed with plain tubular 
holes come in line with the vertical sides of the tri- | extensions which run in suitable bearings. Longitu- 
angular ports, as shown on the right in Fig. 5. No/dinal slots are cut in the tubularextensions of the 
delivery will in any case take place until the top of | pinions, and these engage with projections formed on a 
the plunger has reached the upper edge of the ports, | collar pinned on to the lower end of the plunger. The 
in which position it is shown in Fig. 6, and, with full | latter can thus be rotated by the rotation of the pinion 
by-pass, the fuel will then return to the inlet through | without interfering with its reciprocating motion, since 
the upper transverse hole. Further upward move-|the projections on the collar are free to slide in the 
ment of the plunger will cut off this method of escape, | slots. It should be pointed out, in connection with 
the rack, that it is carried in two bushes which can 
| easily be replaced without dismantling the pump, since 
the bushes can be pushed out and new ones inserted 
with the rack in position. In all other respects care 
has been taken in the design to ensure easy access to 
all working parts. ‘ 


in free communication with the fuel oil supply through 
the two triangular ports. Considering first the case 


with which the lower transverse hole communicates, 
will have reached the triangular ports, so that the 
fuel can escape through this. Fig. 7 shows that the 


the upper transverse hole have been covered. With | 
full by-pass, which we are still considering, the annular| Details of the variable timing gear, above referred 
groove will remain in communication with the ports | to, are given in Figs. 8 and 9. It will be seen from 
throughout the rest of the stroke of the plunger. | Fig. 8 that the coupling through which the drive is 
For the maximum delivery, which we may now | transmitted from the engine to the pump camshaft is 
consider, the plunger will be rotated so that the ends | free to turn on a bush screwed on to the end of the 
of the upper transverse hole do not pass over the | camshaft, and that the latter is tapered and fitted 
ports, their relative positions being indicated on the | with a collar secured by means of a Woodruff key. 
left in Fig. 5. In this case, delivery will occur as| Three helical grooves are milled on this collar and 
soon as the end of the plunger passes the upper edges | also on the boss of the coupling, one set of grooves 
of the ports, and will continue until the annular groove | being left-handed and the other right-handed. Over 
reaches the bottom corners of the ports, after which | both the boss and the collar a sleeve is fitted, and this 
the fuel will be by-passed as before. It will thus be | sleeve carries two sets of three pegs of hard gunmetal, 
clear that delivery occurs only over the middle third | which fit into the grooves on the boss and on the collar, 
of the stroke during which the steepest part of the cam | respectively. It will be clear, then, that a longitudinal 
is in contact with the tappet, so that a quick injection | movement of the sleeve will cause the coupling and 
of the fuel is obtained. Deliveries intermediate be-|the camshaft to tun in opposite directions, and so 
tween the maximum and zero are obtained when |alter the angular relationship between them. The 
the plunger is rotated so that the ends of the upper| mechanism employed for moving the sleeve will be 
transverse hole come between the extreme positions | clear from an inspection of Fig. 9 without explanation. 
shown on the left and right of Fig. 5, respectively. One of the range of fuel injectors made by the firm 
In general, it may be said that delivery occurs over | is shown in section in Fig. 10. This injector, it will be 
that part of the middle third of the stroke during which | seen, is of the pintle type, the usual spring being replaced 
the ends of the upper transverse hole are not in com- | by a corrugated-steel tube which is compressed when 
munication with the ports. the valve lifts. The lift is limited by an adjustable 
It is claimed for the arrangement described that the | pin screwed into the plug at the top and locked by a 
provision of two comparative large triangular ports| nut. It will be clear that fuel oil cannot leak out round 
ensures the efficient filling of the pump chamber at | this pin since the latter is enclosed in the corrugated 
high speeds, and it is also pointed out that on the | tube, and that leakage between the plug and the body 
initial by-pass of the fuel a relatively large area of port | of the injector is prevented by a copper ring held in 
is open immediately prior to the cut-off, so that the | place by a screwed cap. Injectors in which the fuel 
by-pass fuel is not squeezed past to the suction side at | enters the cylinder through a ring of fine holes are also 
a high velocity ; the possibility of * gassing” the fuel | supplied, and both types are made in a much more 
which may occur with circular ports owing to the high | compact form than that illustrated in Fig. 10. In 
velocity just before the cut-off, is thus avoided.| Fig. 2, the standard form and the smaller type 
Another point to which attention is called is that the | are shown in comparison with an ordinary sparking- 
very sharp commencement and completion of the | plug. 
injection stroke are advantageous from the point of| The shops erected for the manufacture of the equip- 
view of the performance of the engine, and it is also | ment described are ventilated on the Sturtevant system, 
pointed out that, owing to the use of the two ports in| an even temperature being maintained by supplying 
the sleeve, the plunger is hydraulically balanced and | warm or cold air, as may be required. In laying out 
side thrust, which would tend to produce uneven wear | the machine shop the only overhead shafting employed 
on the sleeve or plunger, is avoided. |is located at the sides, the majority of the machines 
The general design and construction of the pump can | having independent motor drives, the necessary cables 
be followed from the drawings reproduced in Figs. 3|for which are run in underground ducts. Wild- 
and 4 without explanation, but a brief reference may, | Barfield electric hardening furnaces are located at one 
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end of the shops, the furnaces being provided with 
automatic time switches and automatic temperature 
control. All hardened parts are sand-blasted to 
remove any scale and dirt, and are tested for hardness. 
The various small components are produced on capstan 
lathes and are all ground to fine limits, whether 
hardened or not. The plungers and sleeves are pro- 
duced in a separate shop, in which special precautions 
are taken to keep down dust. A machine was specially 
designed and constructed by the firm for cutting the 
triangular ports in the sleeves, since the corners are 
required to be quite sharp. The operation of cutting 
the two ports occupies only one minute. The various 
components are rigidly inspected before being passed 
into the stores from which they are issued to the 
assemblers. No hand fitting is required in assembling, 
and after assembly all complete pumps are tested, and 
a record of the test kept, before passing into the finished 
stores for dispatch. The governor and timing gear are 
all finished to the same degree of accuracy as the 
pump components, and, in the case of the governor, the 
weights are carefully balanced after machining. 





LETTERS TO THE EDITOR. 


THE TRAINING OF THE ENGINEER 
FOR MANAGEMENT. 


To tHE Eprror oF ENGINEERING. 


Smr,—The leading article in ENcrneERtne of Jan- 
uary 20 seems to call for a small correction in that I 
did not state or imply in my paper of last October, 
to which you are good enough to refer, that the neces- 
sary study of the fundamentals of industrial adminis- 
tration would occupy at least two years. A course of 
twenty-four lectures, with some supplementary reading, 
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trative knowledge as he goes along, on the basis of 
trial and error, is in conflict both with all scientific 
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“ENGINEERING” 


should be sufficient, though admittedly I did not 
say so as I was only advancing the principle that a 
young engineer should be given the benefit of accumu- 
I suggested, however, that having 
learnt the fundamentals he should have not less than | 
two years’ experience in industry before proceeding 
to examination in the more advanced aspects. 
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experience and with all other professional experience 
It would appear, therefore, that general management 
is not in your view a profession with a scientific basis 
so much as an opportunity in which rule-of-thumb 
must always be the only guide, and for which no 
preparation can be any advantage. 

The young engineer to-day, however, is sceptical 
of a state of affairs where opportunity for management 
goes more by chance than merit. He is, therefore, 
unlikely to find any difficulty in submitting cheerfully 
to the discipline of qualifying himself in advance, by 
means of the codified technique used in successful 
administration, as his own time and inclination may 
determine. 

Yours faithfully, 

London, January 24, 1933. E. T. ELBourne. 


Nore.—We apologise to Mr. Elbourne if we appear 
to have overstated his case, and have always supported 
the view that systematic instruction in economics 

|and management is better than training which results 
|merely in rule of thumb methods. Something like 
| 25 or 30 years’ ago this Journal strongly supported 
;the attempt at the London School of Economics, 
| then in its early years, to put business education on a 
| wider basis, and training for management is no more 
| than a development of the same movement. We think, 
however, that such training will be of advantage 
mainly to specially-selected students ; many engineers 
would prefer a works career to a business career, and 
the rea] point to aim at is the discovery of apt pupils, 
and their subsequent encouragement by all the facilities 
possible.—Ed. E. 


| To THE Eprror or ENGINEERING. 


Sir,—Adverting to the leading article in your 


To dismiss my argument on the grounds that it is | issue of January 20 on the training of the engineer for 
easier for him to start de novo and pick up adminis- | management, may I suggest that the outstanding need 
is for the dissociation of “ administration” from any 

| purely specialised point of view. 
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Executive members of most industrial undertakings 
are to-day drawn from three sources; they are usually 
either works managers, accountants, or sales managers. 
In practice one finds that where the selected adminis- 
trator is by training or experience an engineer or 
production man, his tendency is always to look at 
management problems from the production angle, 
and to assess the desirability of any proposal or develop- 
ment on the basis of the ease with which it can be 
fitted into the existing works organisation. Similarly, 
the executive drawn from the accountancy side is 
usually biased on the side of caution; all enterprises 
involving new outlay are suspect, and there is reluct- 
ance to embark on any new development for which 
an immediate return is uncertain. With the distribu- 
tion man, none of these considerations weighs so much 
as the question of whether the line is easy to sell, or 
whether the proposal will simplify relations with the 
sales force, agents, or stockists. 

All these points of view are of importance, but there 
is a grave danger to the prosperity of any business 
undertaking if any one of them is given undue weight 
in the formulation of the ultimate decision. I should 
be the last to suggest that there is usually any conscious 
bias, but unconsciously there must be a tendency to 
pay more attention to the standpoint which, in the 
individual administrator's mind, stands out in clearest 
perspective. 

To overcome this dangerous possibility, as Mr. 
Elbourne stated, it seems evident that administration 
and management should be treated as an entirely 
separate function, requiring on the part of those who 
aspire to participate a specialised training as distinct, 
and in its own way as comprehensive, as that which 
the professional engineer, accountant, or sales manager 
recognises as essential to success in his own line of 
work. 

The progressive mechanisation of industry, in 
particular, inevitably increases the influence of the 
production side upon the conduct of industry as a 
whole, thereby tending to create a real ** technocracy ” 
upon which is thrust a tremendous responsibility for 
wise administration. For this reason attention needs 
to be focussed upon the provision of means for the 
study of industrial administration as an independent 
science. 

In this country, such a provision is already available 
in the Institute of Industrial Administration, which 
exists for the dual purpose of conducting research into 
the varied problems of business administration, and 
of providing, through its Fellowship examinations, a 
supply of men qualified to take hold of the special 
functions of administration as firmly and effectively as 
does the engineer or the accountant in the handling of 
his more specialised duties. It is desirable that the 
objects of this Institute should be much more widely 
recognised, and that Boards of Directors should expect 
to be offered similar evidence of specialised competency 
in candidates for administrative office as they do when 
appointing secretaries, accountants, and works mana- 
gers. 

Yours, &c., 
HaroLtD WHITEHEAD, 
B.B.A., F.L.LA. 


1 & 3, Regent-street, 
London, 8.W.1 


January 26, 1933. 





PERSONAL. 


Mr. Artuur CoLrcatse, joint managing director of 
Messrs. Marshall, Sons and Company, Limited, Britannia 
Iron Works, Gainsborough, will leave London shortly 
for a short business visit to India and Ceylon. He expects 
to be away about three months and will visit Egypt 
and Palestine on his way home. 

Mr. D. Moroan Rees, head of Messrs. D. Morgan Rees 
and Sons, Limited, Cardifi, has succeeded Mr. D. F. 
Davies, as president of the South Wales Institute of 
Engineers. 

Mr. L. T. G. Sourspy, who has served as president 
of the Bristol Channel Engineers’ and Ship Repairers’ 
Employers’ Association for two years, has been succeeded 
by Major F. E. Shirley Beavan, D.S.0. Mr. G. D. 
Bailey, D.F.C., is succeeding Major Beavan as vice- 
president. 

Mr. R. H. Breaxsrwar, formerly sales manager for 
Messrs. Charles Churchill and Company, Limited, 
London (Dealer Section), and well known to many 
dealers and factors handling small tools, has recently 
joined Messrs. James Neill and Company (Sheffield), 

imited, Composite Steel Works, Sheffield, and will be 
closely identified with the distribution of their “* Eclipse ” 
hack-saw blades, frames, and 48 Tools, as joint sales 
manager of that department. 

Messrs. British Trane Company, Loren, 26, 
Rosebery-avenue, London, E.C.1, inform us that the 
continually increasing demand for their Unit heaters, 
air heaters and Vectair heaters, has necessitated remova! 
to larger premises with increased production facilities. 
As from February 1, their new address is Vectair House, 
Newcastle-place, Clerkenwell, London, E.C.1. 

Tae Nationa “ Sarery Frest” Assocration (INc.) 
has removed its offices from 119, Victoria-street, London, 
wi to Terminal House, 52, Grosvenor-gardens. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Motor Fire Pumps.—The supply of two motor fire 
pumps, mounted on two-wheeled chassis, and fitted 
with pneumatic tyres. The Egyptian Ministry of the 
Interior, Municipalities and Local Commissions Section ; 
March 16. (Ref. No. G.X. 12,245.) 

Machine Tools and Workshop Equipment.—The supply 
of machine tools and workshop equipment. Messrs. The 
South African Iron and Steel Industrial Corporation, 
Limited, Johannesburg; March 17. (Ref. No. A.X. 


11,680.) 
BOOKS RECEIVED. 

Science Museum Handbooks. Pumping Machinery. 
Part I. Historical Notes. By G. F. Wesrtcorr. 
London: His Majesty’s Stationery Office. [Price 
2s. 6d. net.) 

United Siates Geological Survey. Bulletin No. 831-13. 


The Ashland Coalfield, Rosebud, Powder River, and Custer 
Counties, Montana. By N. W. Bass. No. 836-E. The 
Tatonduk-Nation District, Alaska. [Price 15 cents.] 
No. 835. Geology and Oil Resources of the Elk Hills, 
California. By W. P. Wooprow anp orHeErRs. [Price 
60 cents.]. Washington: Superintendent of Docu- 
ments. 

United States Bureau of Mines. Bulletin No. 365. 
Laboratory Testing of the Inflammability of Coal and 
Other Dusts Conducted by the Bureau of Mines. By 
H. P. Greenwacp. [Price 10 cents.] No. 367. Petrol- 
eum Refinery Statistics, 1930. By G. R. Hopxtns. 
[Price 15 cents.] Technical Paper No. 526. Coke 
Oven Accidents in the United States, 1931. By W. W. 
Apams and L. Caenowern. [Price 5 cents.] No. 
536. Pneumatic Tabling of Coal, Effect of Specific 
Gravity, Size and Shape. By H. F. Yancy and C. B. 
Porter. [Price 5 cents.] No. 538. A Survey of 
the High Sulphur Crude Oils (Black Oils) Produced in 
Wyoming. By M. TxHorne and W. Mourpsy. 
[Price 10 cents.] No. 540. Production of Explosives 
in the United States, 1931. By W. W. Apams and 
L. 8. Gerry. [Price 5 cents.) Washington: Super- 
intendent of Documents. 


Department of Overseas Trade. Economic Conditions in 


Venezuela. August, 1931. Report by J. R. Kerwin. 
London: His Majesty's Stationery Office. [Price 
ls. 6d. net.) 


Proceedings of the Institution of Mechanical Engineers, 
Vol. 122, January to June, 1932. London: Offices of 
the Institution. 

Association of Engineering and Shipbuilding Draughtsmen. 
Introduction to the Theory of A.C. Motors. By G. 
Winprep. London: The Draughtsman Publishing 
Company, Limited. [Price 2s. net.] 


Power Economy in the Factory. By J. C. Topman 


London : Sir Isaac Pitman and Sons, Limited. . [Price 
7s. 6d. net.) 
Ministero dei Lavori Pubblici. Servizio Idrografico. 


Resorse Idrauliche per Forza Motive Utilizzate e Ancora 
Disponibili. Vol. I. Regione Lombarda. Vol. II. 
Regione Piemontese. Rome. Ministero dei Lavori 
Pubblici. [Price 45 lire each.) 

Transactions of the Derby Society of Engineers, 48th 
Session, 1931-1932. Derby: Offices of the Society. 
Janes’ Fighting Ships, 1932. Edited by Oscar ParkKEs. 

London: Sampson Low, Marston and Company, 
Limited. [Price 42s. net.] 
La Transformation de l’ Energie Electrique. II. Commu- 


tatrices et Redresseurs. By Hewrt Grroz. Paris: 
Armand Colin. [Price 10-50 fr.] 

Aufgaben aus der Flugzeugstatik. By Dr.-Inc. K. 
THALAN and Dr.-Ing. A. Tercumann. Berlin: Julius 
Springer. [Price 26-50 marks.] 

Bruckenisthenk. By HerMann RIcKWIED. Berlin : 


Wilhelm Ernst und Sohn. [Price 9-50 marks.] 
American Society for Testing Materials. A.S.T.M. Tentative 
Standards, 1932. Philadelphia: Offices of the Society. 


[Price 7 dols.] 

Grundlagen des Stahibaues. By G. ScuHarper. 
edition. Berlin: Wilhelm Ernst und Sohn. 
22 marks.] 

Canada. Department of Mines, Mines Branch. No. 731. 
Feldspar. By H. 8. Spence. Ottawa: Department 
of Mines, Mines Branch. [Price 25 cents.] 


Sixth 
[Price 


Srprincs ror Roap Transport.—The old-established 
firm of Messrs. Thomas Turton and Sons, Limited, Sheaf 
Works, Sheffield, have been engaged on the design and 
manufacture of springs for over a century. They were 
in existence when the steam locomotive came into being, 
and in the years which followed gradually built up a 
close connection with railways in all parts of the world. 
Latterly, they have turned their attention to an increasing 
extent to springs for road vehicles, and in this connection 
have recently issued an attractive brochure entitled 
Springs for Road Transport. This contains a brief 
illustrated account of the manufacture, testing, and 
inspection of laminated springs for all ty of road 
vehicles. Interesting recent developments in the form 
of double-action springs, reverse-camber springs and 
“helper,” or auxiliary, springs are also succinctly 
described. The brochure is well written and the illustra- 
tions, showing views in the manufacturing and testing 
shops of the firm, well chosen and clearly printed ; some 
useful tabulated data are included at the end of the 
brochure. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—The opening month of 1933 has 
failed to bring relief to the distressed iron and steel and 
allied trades of the North-Western area, and the outlook 
continues as uncertain as ever. Conditions are particu- 
larly depressed in the steel sections, where demand is 
restricted to the very small requirements of construc- 
tional engineers, boiler-makers, locomotive builders, and 
other normally heavy users, all of whom have woefully 
light order books. Manufacturers of special alloy steels 
report rather better business, but in the foundry-iron 
section, buying is still on a severely limited, hand-to- 
mouth scale. The outlook in the light-casting branch 
is not so good as it was a few weeks ago, when quite a 
minor flood of work was experienced, but hopes are 
entertained of improvement in textile-engineering circles 
in the next few weeks. Meanwhile it is interesting to 
note that at an Oldham mill-plant sale the owner limited 
sales of the second-hand machinery to local millowners 
direct, to prevent the acquisition of the plant at low 
prices by overseas competitors. 

Orders Placed or in Prospect.—Augmentations to 
municipal omnibus fleets are bringing further work to 
North-Western motor-vehicle manufacturers, who have 
commenced the year in happy circumstances. The 
Manchester Corporation Transport Administration, which 
has decided to experiment with the “ all-metal ” omnibus, 
has resolved to purchase 25 chassis from Messrs. Crossley 
Motors, Limited, Gorton, Manchester, and five chassis 
from Messrs. Leyland Motors, Limited, Leyland, near 
Preston. The all-metal bodies are to be obtained from 
Messrs. Crossley and Messrs. Metropolitan-Cammell— 
Weymann Motor Bodies, Limited, London, and will be 
fitted at the Corporation’s own depots. Further local 
contracts are expected to arise from the decision of the 
Birkenhead Corporation to spend 17,650/. on 10 new 
omnibuses, and that of the Oldham Corporation to buy 
a further 17 machines. A 58-ton armature of an 
18,000-h.p. electric motor, constructed by Messrs. The 
English Electric Company, Limited, at their Stafford 
works, for Messrs. The South African Iron and Steel In- 
dustrial Corporation, Limited, was shipped at Birkenhead 
last week for transport to South Africa. Messrs. Bell 
Brothers (Manchester, 1927), Limited, Denton, near 
Manchester, have secured an order from the Walthamstow 
Corporation for filtration plant for the public baths. 
Arrangements, it is stated, have been completed with 
Messrs. Thomas W. Ward, Limited, Sheffield, for the 
immediate dismantling of the steel plant at the Penistone 
Iron and Steel Works, which were closed down about 
three years ago. It is understood that the large building, 
covering 110,000 sq. ft., which housed a very fine tyre 
mill, is to be left standing for adaptation as a modern 
factory. The works, as a whole, cover about 27 acres. 





SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—Business is opening out very slowly, 
with little indication of a comprehensive forward move- 
ment. In the heavy steel and engineering trades some 
works are operating at slightly reduced capacity as com- 
pared with December, but others have augmented their 
staffs and report more encouraging order books. Judg- 
ing from the conditions obtaining in the market for iron 
and steel scrap, increased activity in steel production and 
manipulation may be expected. Deliveries of the prin- 
cipal descriptions of scrap have been enlarged during the 
past fortnight, and there is a distinctly firmer tone in 
average quotations. As revised this week, these are as 
follows : Heavy basic-steel scrap, 37s. 6d. per ton ; heavy 
cast-iron, 40s.; light steel, 3ls.; light cast-iron, 35s. ; 
heavy wrought-iron piling, 42s. 6d.; acid (low sulphur 
and phosphorous), 45s.; nickel (3 per cent., chromium 
free), 71. 15s.; nickel-chrome, 51. to 5l. 10s. According 
to Chamber of Commerce reports Sheffield’s gross output 
of steel and manufactures therefrom is greater in value 
and variety than that of average pre-war years. Work 
is about to commence on the delayed 1931 British Naval 
Programme, and orders arising from the 1932 programme 
will be placed in the first quarter of this year. Additional 
work for Sheffield arises from the booking of contracts 
by British shipbuilders on Portuguese and Brazilian 
accounts. More orders are expected for railway steel 
when delayed schemes of development in South America, 
India, and Africa are put in hand. Colliery owners and 
mining engineers are calling for larger supplies of steel 
pit props, beams, and arches to replace imported wood. 
Automobile engineers are making considerable demands 
on Sheffield steelworks. Many of the latest orders specify 
stainless steel, particularly for fittings. Machine-tool 
makers are receiving a lot of work that went to foreign 
suppliers, notably on the Continent and in America. 
There is a growing demand for wood and metal saws and 
twist drills. Expansion continues in magnets, and the 
highest class alloy of steels. 

South Yorkshire Coal Trade.—Business in house coal 
shows a notable improvement with the continuance of the 
cold weather. Stocks at sidings and depots have been 
substantially reduced, and supplies from the local pits 
are being augmented. In steam hards there is little 
alteration on export account, though a slight improve- 
ment is reported in connection with inland needs. Small 
coal is a firmer market. Electricity works are taking 
increased supplies of slack, and busier conditions prevail 
at coke works. Coke for central heating continues an 
active medium. Quotations are: Best branch hand- 
picked, 27s. to 28s.; Derbyshire best house, 22s. to 
23. 6d.; Derbyshire best brights, 18s. to 20s. ; screened 
nuts, 16s. 6d. to 18e. 6d.; Yorkshire hards, 17s. to 18s. ; 
Derbyshire hards, 17s. to 188. ; rough slacks, 8s. 6d. to 
9s. 6d.; nutty slacks 7s. to 8s. 6d.; smalls, 5s. to 6s. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—While no change can yet be 
reported in the state of the Scottish steel trade, there is 
a strong feeling in some quarters that rock-bottom has 
been touched, and that we are on the eve of better times. 
There are, however, no signs visible of any improvement 
at present, as inquiries are of a very limited nature, 
and the current demands of buyers are for very small 
tonnages. The material required for the yoy 
contracts placed during the past month will easily 
undertaken, and producers are hoping that some of the 
new contracts rumoured as pending will be placed on the 
Clyde, and at an early date. The export market is also 
very quiet, but the Spring demand should be coming 
along soon, and in that respect makers have great hopes 
of securing a still 1 r share of the Canadian require- 
ments than they had last year. The general inquiry for 
constructional steel is a trifle better. The black steel 
sheet makers are still doing a fair business. in the lighter 
gauges, but very little in the heavier sorts, while 
galvanised sheets are very dead at the moment, as the 
demand is of little consequence. Prices are nominally 
unchanged and are as follows :—Boiler plates, 91. per 
ton; ship plates, 81. 15s. per ton; sections, 8l. 7s. 6d. 
per ton; black steel sheets, }-in., 7/. 15s. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 111. 5s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland continue to be very 
unsatisfactory, and the demand is of the poorest descrip- 
tion. Inquiries are a very few in number, and of 
small tonnage. In re-rolled steel bars the position is 
very similar and the outlook far from bright. The 
following are the current market quotations :—‘* Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 71. 5s. per ton 
for home delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The pig-iron trade of Scot- 
land continues extremely dull, and home consumers are 
not in a position to specify for much material. The 
export side of the business is also very quiet, and ship- 
ments are small. Prices show no change and are as 
follows :—Hematite, 66s. per ton, delivered at the steel 
works; and foundry iron, No. 1, 70s. r ton, and 
No. 3, 67s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 


ee from Glasgow Harbour for the week ending | & 


ast Saturday, January 28, amounted to 388 tons. Of 
that total, 375 tons went overseas and 13 tons coastwise. 
During the corresponding week of last year the figures 
were, 50 tons overseas and 79 tons coastwise, making a 
total shipment of 129 tons. 

Wages in the Iron Trade—Sir John M. MacLeod, 
Bart., C.A., Glasgow, has made intimation to Messrs. 
Thomas Petrie and John Brown, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, that the average net selling price 
brought out by the employers’ books, for the months of 
November and December last, is 91. 17s. 3-98d. This 
means that there will be no change in the wages of the 
workmen. 








NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The following official 
announcement has been made by the Cleveland iron- 
masters: ‘“‘ The quotation for No. 3 Cleveland pig-iron 
remains at 62s. 6d. to customers in the Tees-side area— 
that is, Middlesbrough, Stockton, Thornaby, and South 
Bank. Outside that area, to a line 50 miles west of 
Middlesbrough and then direct south to the Midlands 
own area, and north to the Scottish border, the price of 
No. 3 becomes 64s. 6d. West of this 50-mile line, and 
then directly north to the Scottish border and south to 
the Midlands own area, the price of No. 3 is 69s. No.1 
Cleveland is 2s. 6d. above the price of No. 3, and both 
No. 4 foundry and No. 4 forge are ls. below the price of 
No. 3. These quotations include cost of delivery to 
customers. To consumers of Cleveland pig in Scotland 
a further advance raises the price above the charges now 
made to consumers in the Middlesbrough district.” 
Quotations for Scottish trade have not been officially 
disclosed, but it is understood they are based on No. 3 
Cleveland. at 62s. 9d. delivered to the Gl w area, 
and 59s. 9d. delivered to Falkirk. For long, local con- 
sumers of Cleveland pig have complained bitterly at 
having to pay substantially more for Cleveland pig than 
the charges made for that commodity to customers 
beyond the Tweed, and the drastic changes just made are 
gratifying to Tees-side users, who, however, consider that 
the rates they are now called upon to pay are too high. 
Output of Cleveland pig is very small, and makers have 
little iron stored. 

Hematite.—Conditions in the East Coast hematite 
department continue unsatisfactory, but movement in 
the direction of change for the better is noticeable. 
Fairly substantial home sales have been effected, and 
there are grounds for hope of early expansion of d d 
from abroad. The statistical situation is, however, still 
perturbing. Stocks are heavy and make is excessive. 
Quotations are at a very low level compared with rates 
ruling for Cleveland pig, but the tendency is upward. 

Foreign Ore.—There is little or nothing doing in foreign 
ore. Nominally market prices are on rubio of 
50 per cent. quality at 15s. 3d., c.i.f. Tees, but merchants 
pee not sell over periods ahead except on much higher 
erms. 

Blast-Furnace Coke.—Durham blast-furnace coke 
continues plentiful and slow of sale, consumers having 
very ample supplies of their own makes, but sellers keep 








quotations at the equivalent of good average qualities 
at 16s. delivered to Tees-side works. 

Manufactured Iron and Steel_—Business is still very 
uiet, but inquiry is improving. Producers of semi- 
finished steel have now a good deal of work to execute, 
and in some of the finished branches manufacturers are 
just a little better employed than of late. As a few 
very welcome orders for steamers have been secured, 
producers of shipbuilding requisites will soon be better 


employed than of late. Principal market quotations | C 


stand :—Common iron bars, 91. 15s. ; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 111. 5s. ; 
steel billets (soft), 51. 7s. 6d.; steel billets (medium), 
6l. 12s. 6d. ; steel billets (hard), 71. 2s. 6d.; iron and steel 
rivets, 111. 5s.; steel ship plates, 81. 15s.; steel angles, 
81. 7s. 6d. ; steel joists, 8/. 15s.; heavy sections of steel 
rails, 82. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots ; fish plates, 12/. 10s.; black sheets (No. 24 
gauge), 82. 10s. for export and 91. 15s. delivered to home 
customers; and gee corrugated sheets (No. 24 
gauge), 101. 10s. for export and 12/. 10s. delivered to 
home customers. 

Scrap.—Scarcity of heavy steel scrap is acute, and 
supply of cast iron and machinery metal is not equal 
to requirements. Recent transactions have been heavy, 
both for home use and for shipment overseas, and the 
demand continues good. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade Check.—The recent wintry weather 
caused a sharp temporary check in the Welsh coal export 
trade. Washed duff and other wet coals were frozen 
solid in the wagons and tested the efficiency of the 
“ Norfolk Digger,” installed by the Great Western 
Railway Company, to clear quickly wagons so affected. 
The digger, where installed, proved a great help, but the 
number was not sufficient, only a few of the docks have 
yet been rng wl with this appliance, although the 
Great Western ilway Company have unde! en to 
get others made as rapidly as possible. At places where 
the digger had not n installed the old method of 
clearing the coal by crow bar and pick axe had to be 
resorted to. The Great Western Railway Company 
took a precautions to avoid damage to their 
hydraulic hoists, but it was impossible to prevent the 
rease in axle boxes from freezing solid, and conse- 
quently the transport of all coal was retarded. Much 
the same thing applied at the colliery sidings where 
the cold was more intense, because of the greater eleva- 
tion. In a number of cases the washing of coal had 
to be suspended because of the freezing up of the water 
supply, which compelled large coal or unwashed smalls 
to shipped in the place of washed classes. The 
osition has improved since the thaw. Business in coal 
as been rather meagre. Buyers abroad have with- 
held contracts, but the Andalusian Railway of Spain 
have booked 21,000 tons of Welsh coals for delivery 
between February and September with Messrs. Gueret, 


NOTICES OF MEETINGS. 





PuysicaL Socrery.—To-night, 
College of Science and Technolo 
8.W.7. “ Relations between the Combination Coefficients 
of Atmospheric Ions,” by Dr. F. J. W. Whipple. ‘“ The 
Crystalline State of Thin Spluttered Films of Platinum,” 
by eo! G. P. Thomson, Mr. N. Stuart, and Mr. 


5 p.m., Imperial 
, South Kensington, 


- Murison. “Weekly Measurements of Upper 
Atmospheric Ionisation,” by Professor E. V. Appleton. 
“An Automatic Recording Method for Wireless Investi- 


gine of the Ionosphere,” by Mr. J. A. Ratcliffe and 
r. E. L. C. White. Demonstration of Short-Wave 
Apparatus, by Dr. W. L. Yates Fish. 


Juntor InstirvTion or Enoineers.—To-night, 7.30 
=. 39, Victoria-street,S.W.1. “ eo for Alluvial 

in,” by Mr. H. W. Sewell. Friday, February 10, 7.30 
p-m., “ Oil from Coal,”” by Dr. C. H. Lander. 


Royat Instrrvution.—Monday, February 6, 5.15 p.m., 
Albemarle-street, W.1, Genera! Meeting. Tuesday, 
February 7, 5.15 p.m. ‘“ Low Temperatures and Low- 
Temperature Phenomena” (Lecture IV), by Dr. J. C. 
M’Lennan. 


InstITUTION oF E txrctrican Enainerrs.—Monday, 
Feb 6, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “ The ‘ Grid’ and its 
Fulfilment of National Requirements,” by Mr. H. 
Hobson and Mr. C. 8. Davidson. South Midland Centre : 
Monday, February 6, 7 p.m., The University, Birming- 
ham. “ An Analysis of the Costs of Electricity vm 
and Distribution in Great Britain, with some Suggestions 
as to the Causes of and Remedies for the Slow Rate of 
Development,” by Mr. J. M. Kennedy and Miss D. 
Noakes. North Midland Centre: Tuesday, February 7, 
7 p.m., Hotel Metropole, Leeds. “ The Relative Fuel 
Economy of Electricity, Gas, Oil and Solid Fuel as 
Heating Agents,” by Mr. A. H. Barker. 


BrapFrorD ENGINEERING Socrery.—Monday, Feb- 
ruary 6, 7.30 p.m., Technical College, Bradford. ‘“ The 
Behaviour of geste Materials at High Tempera- 
tures,”” by Mr. R. G. Batson. 


Royat Socrery or Arts.—Monday, February 6, 
8 p.m., John-street, Adelphi, W.C.2. oward Lecture. 
“* Thermal Insulation ” (Lecture III), by Dr. E. Griffiths. 
Wednesday, February 8, 8 p.m. “ i and Form 
as Applied to the Manufacture of Glassware,” by Mr. 
J.H. Hogan. Friday, February 10, 4.30 p.m. “ Recent 
Tendencies in Indian Trade,” by Mr. H, A. F. Lindsay. 


British AssocraTION OF REFRIGERATION.—Tuesday, 
February 7, 5.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, S.W.1. ‘“‘ The Refrigerated Rail- 
road Transport of Meat and Produce,” by Mr. W. Glossop. 


InstrruTE oF TransPport.—Bristol and District 
Section : Tuesday, February 7, 5.40 p.m., The University, 
Bristol. ‘Municipal and other Aerodromes,” by 
Captain L. P. Winters. Newcastle-on-Tyne and District 
Section: Friday, February 10, 7.30 p.m., Station Hotel, 





Llewellyn and Merrett, Limited. The Palestine Rail- 
ways and the Jamaica Railways have both invited 
tenders for 6,000 tons each. 

Improved Coal Shipment Appliances.—Whether the coal 
belt conveyors erected at the Welsh ports are the best 
means for handling coal is the question asked by the 
Great Western Railway Company of the South Wales 
Coal Shipment Advisory Committee. Members of that 
body have inspected at the Roath Dock, Cardiff, the 
working of a recently-completed belt conveyor which 
delivers the coal into an anti-breakage escalator in the 
form of a series of trays in a steel casing. This conveys 
the coal without dropping it into the hold. Both the 
belt conveyor and the escalator are operated by elec- 
tricity and are capable of shipping coal at the rate of 
1,000 tons per hour. Those who inspected the working 
included members of the Cardiff Chamber of Commerce, 
the Cardiff and Bristol Channel Shipowners’ Association, 
the Monmouthshire and South Wales Coalowners’ 
Association, the South Wales Coal Exporters Association 
and the Cardiff Exchange Committee of Control. 


Welsh Coal Trade and 20-Ton Wagons.—About ten 
years or so ago the Great Western Railway Company 
started the use of 20-ton iron and steel wagons for coal 
on their system, and have equipped their docks with coal 
shipment appliances to use such wagons. In view of 
the substantial economies, the a make rebates 
aggregating 2}d. per ton in respect of traffic for shipment 
carried wholly in 20-ton wagons. For financial and other 
reasons, many colliery companies have retained in service 
a large number of smaller wagons. The company have 
now offered to take advantage of trade-facilities loans 
to build 5,000 twenty-ton wagons at a cost of about 
1,000,0001., and to let these wagons on hire-purchase on 
especially favourable terms, about 4} per cent. per 
annum, on condition that an equal volume of obsolete 
wagons is scrapped. These wagons would require about 
40,000 tons of iron and steel and much of this would be 
produced in South Wales. It is expected that the 
colliery owners who are considering the offer will accept 
the conditions. 

Miners’ Welfare Fund.—Capt. Charles 8. Mason, B.A., 
M.C., told the Cardiff Rotary Club that since the Miners’ 
Welfare Fund was started twelve years ago no less than 
1,500,0001. had been contributed by the Welsh coal 
trade. Four-fifths of the money ultimately returned to 
the district, and one-fifth was expended by the Treasury 
in research work relating to mining and educational 
work and ae children. On the convalescent home 
at Talygarn, ,0001. had been spent. No less than 
23,000 patients had passed through the home. At their 
camp at St. Athau, 15,000 boys had had a week’s holiday, 
while a sum of 26,0001. had been granted to the Priory 
of Wales for ambulance work. 


Newcastle-on-Tyne. “The Organisation of Labour 
Operations at Docks,” by Mr. C. M. J. Jones. 
InstITUTION OF Crvit ENnoarngEeRS.—Tuesday, Feb- 
ruary 7, 6 p.m., Great George-street, 8.W.1. “ Power- 
House Foundations and Circulating-Water Tunnels at 


the Ford Motor wemeeny Works, Dagenham,” by 
Mr. R. V. Allin and Mr. M. Nachshen. Wednesday, 
February 8, 6.30 p.m. Students’ Meeting. “The 


Design and Construction of a Covered Concrete Service 
Reservoir at Plumstead, for the Metropolitan Water 
Board,” by Mr. J. H. T. Stilgoe. 


InstrITuTION oF ENGINEERING INsPECTION.—Wednes- 
day, February 8, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘The Manufacture of High- 
Class Marine Propellers,” by Mr. W. Lambert. 


INSTITUTION OF ENGINEERS-IN-CHARGE.—Wednesday, 
February 8, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. ‘“‘ Modern Developments in Air 
Compressors and in the Use of Compressed Air,” by 
Mr. R. L. Quertier. 


Institute oF Merats.—London Local 
Wednesday, February 8, 8 p.m., Burlington House, 
Piccadilly, W.1. Joint Meeting with Food Group, 
Society of Chemical Industry. Open Discussion on 
“ Non-Ferrous Metals in the Food Industry.” Sheffield 
Local Section: Friday, February 10, 7.30 p.m., The 
University, Sheffield. ‘“‘ Soft Solders and Fluxes,” by 
Dr. O. F. Hudson. 


InstrTUTION oF StRUcTURAL EnotneEeRs.—Thursday, 
February 9, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
“ The Creep of Concrete,” by Dr. W. N. Glanville. 


InstrrvTEe oF Marine Enainerers.—Junior Section : 
Thursday, February 9, 7 p.m., 85, The Minories, E.C.3. 
“The Maintenance of Marine Refrigerating Plant,” by 
Mr. G. Ormiston. 

Norrs-East Coast InstirvTion oF ENGINEERS AND 
Sutpsuitpers.—Friday, February 10, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘‘ Destroyer Forms,’ by 
Mr. J. L. Scott. ‘“‘ Approximating E.H.P.: Notes of 
Amendments to Data given in 1927 Paper,’’ by Mr. 
A. L. Ayre. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
February 10, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘‘ Wood and Patternmaking, with Special 
Reference to the Influence of Design upon the Economics 
of Production,” by Mr. E. Longden. 

Socrery or CHemicaL INDUSTRY, CHEMICAL ENGINEER- 
inc Group.—Friday, February 10, 8 p.m. Chemical 
Society, Burlington House, Piccadilly, W.1. “‘ Creep in 


Section : 





Steels,” by Mr. H. J. Tapsell. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, vem 
We desire to call the attention of our readers 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles 
TELEGRAPHIC ‘“ ‘ENGINEERING,” LESQUARE, 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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PROGRESS IN ELECTRIC TRACTION. 


THosE who advocate electrification as a means 
whereby railways may escape from the difficulties 
which now beset them, have some justification for 
being pleased at the progress that has recently been 
made in converting their ideas into practice, and 
still more for being satisfied at the results which 
have thus been achieved. All over the world, 
lines of longer or shorter mileage are being 
changed from steam to electric traction, the outcome, 
almost without exception, being that both traffic 
and receipts are experiencing a tonic influence. To 
illustrate this statement we may be forgiven for 
first referring to what has taken place on our own 
Southern Railway. We do this not because the 
mileage actually converted during the year is par- 
ticularly long, or bears comparison in this respect 
with what has been done, or is projected, elsewhere, 
but because the London, Brighton and Worthing 
section may be described as the first main line on 
which electric traction has been adopted in this 
country, even though its traffic and the economic 
frequency of its service is almost suburban in 
density. It is interesting, moreover, to note that 
at present. main line electrification is in the air. 
In Sweden, where by any British standard the traffic 
is light, 565 route miles have recently been converted, 
535 are undergoing electrification and, according to 
Mr. I. Ofverholm, before very long the total mileage 
operated in that way will be increased to 1,680, or 
40 per cent. of the State Railway system. In 
Italy projects for the conversion of a further 2,700 
route miles have been worked out, the idea being 
that within 12 years 60 per cent. of the railways of 
that country will have been changed over. In Ger- 
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many, the Munich-Ulm section of the line from 





Munich to Stuttgart will be ready for electrical 
operation by May and the conversion of the line 
from Berlin to Munich is being considered. Hungary 
is also undertaking the electrification of the main 
line between Budapest and Hegyeshalom on the 
Austrian frontier, a section over which, though 
short, the traffic is heavy and important. In 
Austria, 528 miles, or 14-3 per cent. of the whole 
system, is now being worked electrically, while 
Switzerland has, of course, long been the out- 
standing example of wholesale conversion. In all 
these countries the fuel position has been the de- 
termining factor. In France, Russia, the United 
States and the Argentine, as well as in India and 
South Africa, comparable progress is being made. 
The lines affected in the two latter countries include 
mountain sections on which electricity has brought 
about a considerable speeding up of the traffic and 
its haulage under more pleasant conditions. 

Many conversions of suburban lines are also to 
be noted. To return to Great Britain, the outward 
extension of the residential area and the insistent 
demands for better travelling facilities have led 
to the construction of new lines and to the augmen- 
tation of the generating and substation equipment 
and rolling stock of the London Underground and 
Metropolitan Railways, and to electric working 
round such large provincial towns as Manchester, 
Liverpool and Newcastle-upon-Tyne. That the claims 
made for electricity are accepted elsewhere is 
shown by what is taking place in Paris and Copen- 
hagen, to mention only two examples. Again, as 
recorded by Mr. F. Lydall in a paper read before 
the Royal Society of Arts, on Friday, January 27, 
the suburban lines of the Great Indian Peninsula 
Railway and the Bombay, Baroda and Central 
India Railway in the neighbourhood of Bombay 
have been successfully electrified, the route mileage 
involved being 43-5 and 21-25 in the two cases, 
while the main line electrification of the same lines 
brings the total mileage operated in this way up to 
571. In the neighbourhood of Madras, the suburban 
lines of the South Indian Railway have been con- 
verted as far as Tambaram, a distance of 17-5 miles, 
and the electrification of the lines in the neighbour- 
hood of Calcutta, where the conditions are extra- 
ordinarily difficult, is under consideration as the 
only means of dealing with the increasing traffic. 

The reasons for this progress, are, of course, many 
and various. In Italy, Sweden, and Austria the 
absence of native coal, the presence of water 
power, and the claims of patriotism have been 
preponderating factors in bringing about the 
change. Hungary, which has no water power, 
possesses large deposits of a poor quality coal 
which cannot be burnt on locomotives, though it 
can be economically consumed in power stations. 
Conversion to electric traction was, therefore, the 
obvious policy. As regards urban and suburban 
electrification, there comes a time when the density 
of the traffic necessitates a change, especially 
when underground lines have to be constructed 
through city areas. Conversion then takes place 
without regard to the fuel position. In this country, 
on the other hand, water power is lacking, a 
good quality coal suitable for burning in loco- 
motive boilers is available and the layout of 
our suburban lines does not compel electrifica- 
tion. It is not surprising, therefore, that there is 
still no great enthusiasm for electric traction among 
our railway authorities or that their reaction to the 
opinions as to what would result from the change, 
expressed in such documents as the Weir report, 
is distinctly negative. Regarded from an unbiased 
standpoint, this may at first be a matter for sur- 
prise, since experience shows that the introduction 
of electric traction almost universally results in 
increased traffic and higher receipts. For example, 
according to Mr. G. 8. Szlumper, deputy general 
manager of the Southern Railway, the result of 
electrifying the section to Three Bridges was that, in 
October, 1932, three months after the line had been 
opened, the passenger traffic increased by 25 per 
cent., and the revenue by 16-25 per cent., com- 
pared with the figures of the previous year. In 
Bombay, according to Mr. Lydall, the traffic rose 
by 29 per cent. in three years. Similarly, in 
a paper on “The Economic Problem of the 
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he read before the Institution of Electrical Engineers 
on January 5, Mr. I. Ofverholm recorded a large 
increase in the traffic on the electrified line between 
Stockholm and Goteborg, while reports from 
the United States and other countries may 
be adduced as further evidence in support of this 
argument. It is, in fact, clear that electrification 
will generally not only earn the necessary interest 
on the capital expended to establish it, but is 
accompanied by advantages which, though they 
cannot perhaps be expressed in pounds, shillings and 
pence, stimulate traffic and favourably affect the 
balance sheet. 

Electrical engineers already know the value of 
these imponderable influences. When the electric 
motor was first introduced as a power unit it was 
regarded as expensive, although convenient, the 
result being that its protagonists had a hard fight to 
secure its employment. Nevertheless, it is now 
firmly established. In the domestic field, the same is 
true, as is shown by the fact that the increase in the 
consumption of electricity for such purposes has 
more than off-set the reduction in the power load 
caused by the industrial depression. Advocates of 
electric traction are not, therefore, pessimistic 
about future developments and, if they are sometimes 
a little impatient that progress is slower than they 
would wish, that is only natural. In this connection 
it is pertinent to state that those who have 
adopted electric traction are among the most 
enthusiastic regarding its advantages, and only 
the cynic would ascribe this to the cause which 
made the tailless fox suggest that others should 
follow his example. Mr. Szlumper, for instance, has 
stated that the only obstacle to further electrifi- 
cation on the Southern Railway is the difficulty 
of raising the necessary capital. That it should 
be difficult is not surprising, though, as Pro- 
fessor Marchant has pointed out, with money 
cheap and work needed, it should not be impossible 
with a Government guarantee to obtain funds for 
the conversion of such lines as may obviously be 
expected to show a satisfactory return. Moreover, it 
is not impossible, as Dr. Garrard has argued, that 
electrification might provide the railway companies 
with a useful weapon wherewith to resist their 
competitors, for there will be few to controvert 
the opinion that the railway is more comfortable 
than a public road vehicle for a long journey, and 
that the speedy and frequent service which the 
Southern Railway is providing between London and 
Brighton, will be a strong counter-attraction to the 
pleasures of the highway, especially in the weather 
we have recently been experiencing. 

While, therefore, we are far from being advocates 
of the wholesale electrification of the main lines of 
this country without rhyme or reason, and do not 
desire that the railways should take any steps, 
which would run counter to their best interests, we 
do urge that the pros and cons of the subject should 
be examined without prejudice, as we feel sure that 
the results would in many cases show that profit 
would be likely to result. In the meantime the posi- 
tion of electric traction on the purely technical side is 
interesting. Differences of opinion on this question 
are not lacking, and, in fact, the conversions to which 
we have drawn attention have been carried out on 
more than one system. On suburban lines low- 
tension direct-current working predominates and 
is generally considered to offer the greatest advan- 
tages, but there is no such agreement when main- 
line operation comes up for consideration. The 
Southern Railway have, of course, adopted low- 
tension direct current on their main lines. Vir- 
tually, however, they had no choice, for their 
suburban lines were already baing operated on this 
system and it would have been difficult to employ 
any other. Further, direct-current has been stan- 
dardised in this country, and its position cannot be 
seriously challenged, if only for the reason that 
electrification is likely to take place from the centres 
outwards. The only alternative to the Southern Rail- 
way's method is therefore to increase the working 
voltage on the main-line sections. As a system, how- 
ever, direct-current has two great disadvantages, at 
least when a low tension is used: The presence of 
conductor rails and the necessity of employing a 
large number of substations. The former draw- 


by the fact that our railways are carefully fenced, 
though its disadvantages are prominent at junctions 
and in the effect which it must have on the efficiency 
of the maintenance gangs; so much so that it 
would seem worth while to do a great deal to devise 
some substitute. It has an incidental drawback 
that in certain weather conditions the third rail 
becomes coated with ice, though this is an obstacle 
which there is more than one way of over- 
coming. The second main disadvantage may 
be illustrated by pointing out that on the main 
electric lines of the Southern Railway there is a 
substation every three miles, a position which 
would be most uneconomic were it not that it is now 
possible to control all this plant from one central 
point, and thus to eliminate the necessity for 
constant attendance. It is further alleviated by 
the fact that the presence of the “ grid ” allows the 
traction load to be supplied from the general 
network at several convenient points. On the other 
hand, the high-tension single-phase system, as used 
in Sweden and elsewhere, makes it compulsory that 
the contact wires shall be placed overhead, and 
thus eliminates a source of obstruction and danger 
from the track. The distance between the sub- 
stations can also be increased economically up to 
as much as 100 miles, though this maximum 
may have to be reduced as the load grows. A 
further advantage results from the fact that the 
problem of how best to obtain the low-frequency 
supply necessary for satisfactory railway operation 
from the higher frequency general network has 
now been solved. At one time the view was held 
that this energy must be generated by special 
machines, a procedure which had the disadvantage 
that the general supply could not benefit from the 
traction load. In Sweden this drawback has been 
overcome by the use of motor-converters, which 
obtain their power from the three-phase network 
and supply single-phase energy for traction pur- 
poses. In Hungary, on the other hand, a system, 
due to the late Dr. de Kand6, is being used, in which 
the frequency-converting plant is carried on the 
locomotive itself, the necessary speed regulation 
being obtained by the use of pole-changing equip- 
ment. Both methods are not without their compli- 
cations, and neither provides that flexibility in speed 
control which is desirable in suburban operation. 

Financially there is little to choose between the 
systems, and as this country is committed to direct- 
current, a discussion of their relative advantages 
and disadvantages in ENGINEERING may seem a 
little academic. The position is worth recording, 
however, for the fact that it shows that, in spite of 
discouragements, electrical engineers have not been 
backward in tackling the traction problem, and 
have thus accumulated a great deal of experience 
which should prove useful as development proceeds 
more rapidly. 


SHIP REPAIRS. 

Suir repairing has suffered in the past by being 
considered as little more than a mere mechanical 
provision for the renewal of wasted or damaged 
parts, but this attitude has now changed. The 
altered conditions of British shipping have led to a 
greater proportion of the total cost of construction 
and maintenance being devoted to repairs. Figures 
based on wages show that the percentage of repair 
work has risen from 15 in 1907 to 35 in 1927 and 
43 in 1931. No doubt this figure will fall when 
shipbuilding becomes more active, but the fact 
remains that repairing is now established as being, 
of itself, one of our great industries. Whilst 
at such centres as Southampton and Glasgow this is 
largely undertaken by the local builders, on the 
Tyne, at Liverpool, London, and in South Wales, 
there are numerous establishments devoted exclu- 
sively to repairing work, and rivalling the best 
shipyards in size, equipment and output. 

As the work available is, by its nature, fluctuat- 
ing and subject to emergency, it is advantageous 
for a repairing firm to have also a certain amount 
of non-urgent new work to fall back on. This has 
worked well in the south, but in the north it has 
often been found that workmen employed on new 
construction are averse from repair work, and 
vice-versa. 





back is, to some extent, alleviated in this country 





and the carrying out of alterations and improve- 
ments. A shipowner will often take advantage 
of the fact that a ship is under extensive repair 
to have her lengthened at the same time, to convert 
her from coal to oil fuel burning, or to overhaul 
and modernise the accommodation. The plant 
required at these works must be thoroughly up to 
date and capable of tackling any kind of repair. 
It is important that the shops should be near the 
dry docks and berths, so as to save time and 
money. Pneumatic power is almost essential and 
requires an extensive provision of air-mains. 
Hydraulic power, oxy-acetylene and electric welding 
and burning outfits, all have to be available. 
Large storage tanks must be ready to receive oil 
from bunkers and tanks of ships coming in for 
work, in order to save time and the expense of 
pumping the oil from tank to tank on board the 
vessel itself when repairs and testing are in progress. 
Barges should also be available for separating the 
residue oil from the water. Water mains of suffi- 
cient size are required to enable compartments to 
be filled and tested expeditiously, and docks and 
quays must also be equipped with powerful cranes 
and lifting gear. 

A paper dealing with this subject in an admirable 
way has just been read before the North East 
Coast Institution of Engineers and Shipbuilders, by 
Mr. James Patton, who brings out the many- 
sided character of the industry. 

The staff of these repair establishments must be 
very highly trained. Nowhere is there more need 
for readiness and resource, endurance and adapta- 
bility. On account of the nature of the work, it 
is not possible to departmentalise to such an extent 
as in a shipyard, and the officials must have a 
thorough knowledge of every class of ship likely 
to come through their hands. A well known South 
Wales manager carried out his work most efficiently 
by first inspecting the work in hand in the early 
morning, and sitting at a bare desk for the rest of 
the day giving a constant succession of interviews, 
and deciding every matter instantly as it arose. 

Ship repairs may conveniently be classified as 
temporary or permanent, or as arising through 
accident or wear and tear. Many wonderful examples 
of temporary repairs could be cited, carried out 
under unfavourable conditions, with very inadequate 
resources. In one case, for instance, the fore end 
of a passenger liner was stove in, after striking an 
iceberg, from the waterline to the forecastle head, 
and diagonally to about 60 ft. aft of the stem on 
deck. This part of the hull was completely removed, 
and a series of wood bulkheads fitted throughout 
the ’tween decks, stepped back above one another. 
The bulkheads were lined with sheet steel, covered 
with about 4 ft. of cement on the fore side, and 
heavily shored on the after side. This ship crossed 
the Atlantic safely under her own steam. 

In another instance, the whole side of a large 
cargo steamer was stove in throughout the boiler 
space, both boilers being thrown off their stools. 
As heavy repairs could not be undertaken, the gap 
was closed by light watertight plating, supported 
by web frames and closely-spaced longitudinals, 
fitted on the outside. The boilers were secured 
and shored, and a motor-driven pump placed on 
board, and connected to the main line of bilge 
suctions. The vessel was successfully towed to 
another port for permanent repairs. 

Another cargo vessel made her way home under 
her own steam, after grounding in a far Eastern 
river, the sole piece of the stern frame being com- 
pletely carried away. The bottom of the rudder post 
was secured in position and stayed by old iron rails, 
bolted thereto and to the hull. The ship’s bottom 
had been reported by the native diver to be only 
slightly set up, but after drydocking in this country 
it was found that it had collapsed entirely, the outer 
plating actually touching the inner bottom in many 
places. 

Ship construction, and repairs as a consequence, 
have been greatly simplified of late years owing to 
the intelligent application of applied science thereto 
by the modern school of naval architects. The 
number of solid floors and girders in the double 

bottoms have been reduced by half, thus inci- 
dentally improving accessibility and ventilation. 





Ship-repairing is closely allied to re-conditioning 





Stringers and web frames have been eliminated 























ENGINEERING. 





FEB. 3, 1933.) 


735_ 





at the ship’s sides, and bulb angles substituted for 
the old riveted frames and reversed frames. The 
groves of small closely spaced stanchions, which were 
supposed to support the decks when they had not 
been broken by cargo, have been replaced by two 
or three strong pillars in each hold. 

The heavy blows of the sea set up severe strains 
forward in a labouring ship, and the frames, beams 
and stringers which have to resist these impacts 
have not usually equal rigidity. Consequently, they 
do not yield to the same degree, and this, in turn, 
sets up undue strains in the shell plating, causing 
cracks at locally stiff points. An endeavour is 
now being made to prevent this by the elimination 
of these “ panting”’ stringers, the outside plating 
being increased } in. in thickness as compensation, 
and the panting beams replaced by stout angle 
struts. The heavy side framing in this region 
might with advantage be fitted normally to the 
shell plating, as this would facilitate any subsequent 
repair. 

Although it is only reasonable that the details of 
construction should be arranged primarily to pro- 
mote economy in building, yet at the same time 
more could undoubtedly be done with a view to 
economy in repairs. Experience shows where 
heavy local wear is likely to take place, and the 
butts and edges of the plating of decks, bulkheads 
and inner bottoms could often be rearranged so as 
to require the subsequent renewal of only one 
plate, instead of two or more. Owners generally 
spend a good deal of money on “extras” in the 
form of additions to the scantlings and thicknesses 
at various paris, but often these are not very 
intelligently applied in detail. One careful firm 
always used to insist, to their great advantage, on 
these points being first thoroughly threshed out 
at a joint meeting of the Classification Society’s, the 
owners’ and the builders’ representatives in London. 

On account of the stringency of the times the 
tendency to disregard appearance is becoming 
increasingly apparent. ‘‘ Gingerbread,”’ in the form 
of carving and scrolls, have disappeared and steel 
mouldings are being disused. This is to the good, 
so far as wastage is concerned. There is an in- 
creasing unwillingness to deal with local indentations 
where these are not a source of weakness. It is sug- 
gested that a tes! for this would be to see whether the 
adjacent local supporting members are buckled ornot. 

It would often be well if a longer view were taken, 
and owners made up their minds to go in for a 
thorough and comprehensive repair, where necessary, 
once and for all, instead of carrying on indefinitely 
with local patchings and doublings. Right at the 
other extreme is the bold and wise action of the 
owners of the tankers Cadillac and Saranac, where 
two-thirds of the length of each ship, in way of the 
tanks, were constructed anew while the vessels were 
in service, and afterwards connected to the com- 
paratively unwasted forward and after ends. 

The facilities :ow available for burning and cutting 
out large masses of damaged structure, and removing 
them bodily, have brought about a revolution in 
repairing methods, the new work being no longer 
carried out piecemeal at the ship, but in large 
sections ashore. 

It is greatly to the advantage of the industry 
that its affairs are now receiving a certain amount 
of discussion and investigation. The all-important 
question of the corrosion and repair of oil tankers 
has already received some attention in these 
columns. It is gratifying to note that Lloyd’s 
Register of Shipping is thoroughly investigating 
this subject, which action, together with that of 
the unrivalled experience of its staff in dealing with 
ship repairs, is of untold benefit to the shipping 
community. 


LOW TEMPERATURE RESEARCH. 

Art the Royal Institution, on January 24, Professor 
J.C. McLennan, F.R.S., delivered the second lecture 
of his course on “Low Temperatures and Low- 
Temperature Phenomena.” 

On the last occasion, he said, he had described 
briefly the successive steps made last century in 
the liquefaction of gases. He had pointed out that 
success depended on cooling the gas below a certain 
critical temperature, which was — 118 deg. C. in the 








the corresponding figures for hydrogen and neon 
being — 234 deg. C., and — 267 deg. C., respectively. 
Success in attaining these temperatures depended 
on the Joule-Thomson effect. If a gas stored under 
high pressure were allowed to escape through a 
porous plug or fine nozzle, its temperature generally 
changed. Provided its original temperature was 
below a certain limiting value, known as the inver- 
sion point, the gas was cooled in the process. The 
inversion point was not quite independent of the 
pressure of the gas, but in the case of hydrogen, 
might be taken to be about — 80 deg. C. The 
effect was, however, very small unless the tempera- 
ture was very much lower still, and for really 
practical results the initial temperature should be 
about — 200 deg. C. 

At ordinary atmospheric pressure, liquid oxygen 
had a temperature of — 182 deg. C., the correspond- 
ing figures for nitrogen, hydrogen, and helium being 
— 195 deg. C., — 252 deg. C., and — 269 deg. C., 
respectively. If, however, the pressure were 
reduced, much lower temperatures could be ob- 
tained, and if the consequent evaporation were 
sufficiently rapid, oxygen, nitrogen, and hydrogen 
could all be solidified. This method failed, however, 
with helium. It was one of the tragedies of science 
that Kamerlingh-Onnes, who liquefied helium in 
1908, tried unsuccessfully for 17 years to solidify 
it, whilst a few months later, by slightly 
modifying the procedure and applying pressure to 
the liquid helium, his successor, Professor Keesom, 
succeeded. There was now reason to believe that by 
accident Onnes had actually, but without realising 
it, obtained solid helium. 

A question which naturally arose was how 
very low temperatures were to be measured. This 
was done, in the first instance, by using hydrogen 
or helium in a constant-volume thermometer. 
According to Boyle’s law, the pressure of the gas 
was then directly proportional to the absolute 
temperature. Boyle’s law was, however, only 
approximately valid, but the deviations from it 
could be determined and allowed for.- At the 
lowest temperatures, the pressure of the gas became 
very small, and it had to be measured either by a 
Macleod gauge, or a hot-wire anemometer. In 
this instrument, the rate of cooling was a function 
of the pressure. For temperatures below that at 
which helium liquefied, the temperature was deduced 
from the vapour pressure, which had been accurately 
measured over the range between 2-19 deg. and 
1-4 deg. absolute. Over this range, the vapour pres- 
sure of helium was represented by the equation :— 
log Pem= — +t 2-484 log, T—0°00297 T¢ + 1°197 
Temperatures below 1-4 deg. absolute, were 
determined by an extrapolation of this formula. In 
this way Keesom found 0-7 deg. absolute as the 
freezing point of helium. 

As mentioned in Prof. McLennan’s last lecture, 
liquid helium showed a remarkable change in its 
behaviour when cooled below 2-19 deg. absolute. 
Possibly there might, as in the case of hydrogen, be 
a change from an “ ortho” to a “ para ’”’ molecule. 
At the end of the war, the speaker had a lot of 
helium in hand, and used it in establishing a cryo- 
genic laboratory at Toronto. This was the second 
laboratory to produce liquid helium. The gas could 
be obtained from the air, of which 1,000 parts by 
volume contained 0-0014 parts of helium, 0-015 
parts of neon, 9-37 parts of argon, 0-00005 parts of 
krypton, and 0-000006 parts of xenon. Certain 
natural gases contained much more. The richest 
found in Canada contained about 1 per cent. of 
helium. The well was situated within 30 miles of 
Toronto and had been commandeered by the 
Canadian Government. In Iowa, the gas from one 
well contained no less than 7 per cent. of helium, 
so that the Americans had been able to obtain it in 
large quantities and to fill airships with it. To 
separate out the helium from the natural gas, the 
other constituents were frozen out by means of 
liquid air. 

Liquid oxygen was an extraordinarily good insu- 
lator. It was also highly paramagnetic, whilst 
nitrogen was non-magnetic. Iron was the typical 
magnetic element, and its magnetic properties had 
been carefully studied. An interesting electrical 
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Soviet Research Laboratory, at which 700 workers 
were employed, 200 in the department of physics. 
It was'discovered here that Rochelle salt exhibited, 
in an electric field, properties closely analogous 
to those exhibited by iron in magnetic fields. 
Whilst, however, iron was about 2,000 times as 
magnetic as air, Rochelle salt had a specific induc- 
tive capacity of 20,000 times that of air. Just 
as in a magnetic field iron could become saturated, 
so did Rochelle salt in an electric field. More- 
over, at 20 deg. C., it showed a “Curie” point, 
just as in a magnetic field iron ceased to be magnetic 
at 1,100 deg. C. Further research on Rochelle 
salt showed a second Curie point at — 20 deg. C. 
If, however, the potassium in this salt were replaced 
by the ammonia radical, the Curie point fell to 
— 117 deg. C. and there was no second Curie point. 
The Rochelle salt also showed marked electrostatic 
hysteresis, analogous in every way to the magnetic 
hysteresis of iron. It seemed possible that these 
researches in the electrostatic field might throw 
a good deal of light on magnetic phenomena. 

Much interest attached to the effect of low tem- 
peratures on absorption spectra and on the selective 
reflection of light from solids. As the temperature 
was lowered, the wave-length of the reflected light 
altered, and the shift was found to be in close 
correspondence with the dilatancy of the bodies 
over the same range of temperature. Hence the 
character of the light selectively reflected depended 
on the closeness with which the molecules were 
packed. 

At low temperatures many bodies, inactive at 
room temperature, showed marked fluorescence. 
Amongst these were egg-shells and ivory. A strip 
of the latter cooled in liquid air and then exposed 
to light of short wave-length phosphoresced brightly. 
The same phenomenon was shown by all the tissues 
of the body, each of which phosphoresced with 
its own individual colour, and it seemed possible 
that this property might prove useful in cancer 
research, 


Co-OPERATIVE SELLING IN OVERSEAS MARKETS. 


Tue policy adopted by the British Chemical 
Plant Manufacturers’ Association, of substituting 
a discussion on some subject of importance for the 
usual toast list, was amply justified at their Annual 
Dinner, which was held at Jules Restaurant, 
Jermyn-street, London, W., on Thursday, January 
26, under the chairmanship of Mr. E. A. Alliott. 
The theme on this occasion was “ Co-operative 
Selling in Overseas Markets,” and if the eloquence 
of the speakers and the attractiveness of the way 
in which their arguments were advanced is at all 
to be ascribed to the preceding entertainment, the 
example of the Association might be much more 
generaliy followed. In the course of some preli- 
minary remarks, the Chairman announced that 
the Association was doing useful work in organising 
exhibitions and that, through its secretary, Mr. J. 
Davidson Pratt,it was closely linked with the Associa- 
tion of Chemical Manufacturers. This body repre- 
sented manufacturers who were potential users of 
plant, and his feeling was that an industry could 
not be successful if it were dependent on foreign 
plant. One of their problems was that of secrecy, 
but it was obvious that those who used the plant 
must give full information to those who manufac- 
tured it. He was sure that the faith thus shown 
would not be abused. In opening the main dis- 
cussion, Dr. F. E. Armstrong dealt with Canadian 
conditions, an example which was followed by 
subsequent speakers. The Canadian market was, 
he said, the most difficult in the world for the British 
manufacturer owing principally to the contiguity 
of the United States. On the other hand, it was 
the most favourable part of the Empire for starting 
a chemical industry, and this meant that it offered 
great potentialities for the chemical plant manu- 
facturer. The plant required was, however, mainly 
of a specialised character and to obtain orders for it 
collective effort would be required. This collective 
effort must include the appointment of a first-class 
representative who would be a “‘business-getter,” and 
of some organisation whereby spares could be easily 
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of native experts must be sought. Canadians 
had to decide whether they would use British or 
American plant. They would much prefer the 
former, but to ensure that, immediate contact 
must be established, as the present opportunity 
would never recur. Mr. Julian Piggott said that 
manufacturers of heavy steel were gradually begin- 
ning to realise that they must act nationally. One 
advantage of such action was the added prestige 
and thus the increased selling ability which it gave 
to the representatives. This was shown by the 
fact that while, in 1928, we only supplied 6 per cent. 
of the steel joists exported to Canada, this percentage 
had risen to 32 in 1932, and a comparable advance 
had been made with steel plates. Though we 
could not expect to get all the Canadian business, 
there was no reason why our share, as the result 
of co-operation, should nov amount to 75 per cent. 
in the near future. Co-operation for this purpose 
had now taken the form of an Export Agency, 
which was authorised to make quotations and to 
divide the orders between firms in an agreed pro- 
portion. This had the advantages that members’ 
quotas could be kept full and delivery dates main- 
tained. In addition, it was possible to negotiate 
collectively with the shipping companies and the 
railways for special freights. Mr. T. Nightingale 
also emphasised that the time had come to replace 
direct selling by group selling. Co-operation 
with non-competitive firms in the appointment of a 
first-class representative was a good policy. 


EvROPEAN STANDARDISATION OF IRON AND STEEL, 


The International Federation of National Stan- 
dardising Associations, whose codified designation 
is I.S.A., held a conference at Diisseldorf from 
January 9 to 14, at the invitation of the German 
Standards Committee. Forty-five delegates, repre- 
senting the National Standardising Associations 
of eleven countries, viz., Austria, Belgium, Czecho- 
slovakia, Denmark, France, Germany, Holland, 
Italy, Poland, Sweden, and Switzerland, took part, 
the proceedings being conducted under the chair- 
manship of Dr. Biinzli (Switzerland), with Mr. 
Huber-Ruf, the general secretary of the Inter- 
national Federation, in attendance. The Swiss 
Standardising Association, which forms the secre- 
tariat of the Technical Committee of the Inter- 
national Federation which deals with iron and steel, 
brought forward a number of proposals relating 
to standardisation, which were based on resolutions 
passed at a Conference held in Prague in October, 
1928. These proposals were fully discussed, the 
following points finding a special place on the agenda ; 
Classification and marking of iron and steel ; symbols 
and definitions of the marks used in the proving 
of sections, rod and sheet ; testing and acceptance, 
including the method of carrying out tests, the shape 
of the test pieces, samples, tensile tests, yield point, 
elongation, limits of compressibility, Brinell hard- 
ness, bending and notched-bar tests, and specifica- 
tions for machines and apparatus used in carrying 
out acceptance tests ; structural steel, sections, rods 
and flat billets; material for screws and rivets ; 
unalloyed steels for use in machine construction, 
both with and without restrictions as to purity, 
and including case-hardened materials ; and alloyed 
steels. We learn that the delegates reached virtual 
agreement on all these subjects, though it was 
found necessary to appoint sub-committees to deal 
with certain outstanding questions. The next 
Conference will be held within the next twelve 
months, when draft regulations relating to delivery 
and acceptance, which have already been tentatively 
prepared, will be discussed. 


Tue Drawine Orrice MaTEeRtIaAt MANUFACTURERS’ 
AND Deacers’ ASSOCIATION. 


In spite of the trade depression that has charac- 
terised the past year, the annual report of the 
above Association shows that progress has been 
made, both in the Association itself and in the 
production of materials intended to increase the 
efficiency of the drawing office. 


include pencil cloth, and British-made detail paper, | Journal 
| prize to Dr. 8. J. Davies for his paper on “ High- 
The membership of the | Speed Heavy-Oil Engines, their Characteristics 


of which members of the Association are the recog- 
nised sources of supply. 
Association now stands at 137. Mr. J. B. Halden 
was re-elected President, for the third year in 





| Herbert 


succession, at the annual general meeting of the 
Association, held on January 25, at which the 
report was presented. In the evening of the 
same day the fourteenth annual dinner was held at 
the Hotel Metropole, the President occupying the 
chair. The toast of *‘ The Association *’ was proposed 
by The Rt. Hon. Viscount Monck, who mentioned, 
in the course of his remarks, that before the war 
80 per cent. of the materials with which the 
Association was concerned were manufactured 


j abroad, whereas at the present time 80 per cent. 


of them were manufactured in this country. In 
responding, the Chairman referred to the position 
and policy of the Association and to the important 
part played by the drawing office in engineering 
and other technical organisations. The toast of 
“The Visitors’’ was proposed by Mr. L. Taylor, 


| M.C., and responded to by Mr. Chas Locock, C.M.G., 


Director of the Federation of British Industries. 
Mr. Locock, after expressing agreement with the 
Chairman’s remarks on the importance of the work 
of the drawing office, referred to the present position 
and future prospects of international trade. To-day, 
he said, we were the greatest exporting country in 
the world, having lost only 8 per cent. of our export 
trade as compared with 40 per cent. lost by our 
competitors. To maintain this position we had 
the advantages of our depressed currency, which 
might be only temporary, we had tariffs which 
might be used to protect our own markets and to 
break down tariff walls put up against us, and we 
had also the greatest market of the world. He 
expressed the hope that, during the coming months, 
the members of the Association would press for a 
bold policy on the part of the Government in using 
the advantages we had in order to restore their 
own industry to prosperity and also the country as 
a whole. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw otdinary general meeting of the Institution 
of Mechanical Engineers was held on Friday, 
January 27, at Storey’s-gate, St. James’s Park, 
the chair being occupied by the President, Mr. 
William Taylor, O.B.E. 

After the transaction of the formal business, the 
President announced the names of those members 
who would retire from office, by rotation, at the 
ensuing annual general meeting. The list included 
himself, and as vice-presidents, Mr. A. E. L. 
Chorlton, C.B.E., M.P., and Mr. F. H. Livens; 
as members of council, Mr. Cecil Bentham, Eng. 
Vice-Admiral Sir Robert B. Dixon, K.C.B., Lt.-Col. 
C. H. Kuhne, D.S.0., O.B.E. (associate member), 
Professor F. C. Lea, O.B.E., Sir Ernest W. Petter, 
Eng. Vice-Admiral Sir R. W. Skelton, K.C.B., 
and Sir John E. Thornycroft, K.B.E. The council 
had made the following nominations: as president, 
Mr. A. E. L. Chorlton; as vice-presidents, Eng. 
Vice-Admiral Sir Robert B. Dixon and Mr. F. H. 
Livens ; as members of council, Mr. Cecil Bentham, 
Mr. W. B. Challen, Mr. Benjamin Irving, Professor 
F. C. Lea, Sir Ernest W. Petter, Major Sir W. H. 
Prescott, C.B.E., Eng. Vice-Admiral Sir R. W. 


| Skelton, Professor Dempster Smith, M.B.E., Sir 


John E. Thornycroft, and Mr. Reginald Wailes 
(associate-member). In response to an intimation 
that further nominations would be admissible, 
Major P. J. Cowan, M.B.E., was proposed by Mr. 
W. A. Tookey and supported by Mr. R. C. Macdonald, 
and Dr. G. A. Hankins (associate member) was 
proposed by Mr. 8. Smith. These two names, the 
President then announced, would be included in the 
list of candidates appearing in the ballot paper. 
Mr. Taylor then read a list of awards made by the 
council to the authors of papers. This was as 
follows: a Thomas Hawksley Premium to Mr. 
John F. Perry and Dr. D. M. Smith for their paper 
on “ Mechanical Braking and its Influence on 
Winding Equipment’’; a Thomas Lowe Gray 


| prize to Mr. R. O. Boswall and Mr. J. C. Brierley 
The new materials | for their paper on “The Film Lubrication of the 


Bearing’’; a Herbert Akroyd Stuart 


and a 
mn 


and the Trend of their Development ” ; 
Akroyd Stuart prize to Mr. 





Mucklow for his paper on “ Piston Temperatures 
in a Solid-Injection Oil-Engine.” 


HANDLING AND STORING OF GRAIN. 


Mr. H. H. Broughton was then called upon to 
read a paper entitled “The Handling and Storing 
of Grain, with Special Reference to Canadian 
Methods.” We commence to reprint this paper, 
in abridged form, on page 141 of this issue. Mr. 
Broughton illustrated the paper by an interesting 
kinematograph film in two parts, the first of which 
showed the entire movement of grain in Canada 
from its sowing to its shipment for export. This film 
amplified the illustrations given in the paper in an 
illuminating manner, but it is not possible to 
reproduce even a portion of the photographs in 
these pages, or of the second part, which showed 
the method of building large concrete granaries 
by means of continuously moving forms. This 
process is fully described in the paper, though it is 
only cursorily referred to in our abridgement. Both 
parts of the film were greatly appreciated, although, 
from lack of time, they had had to be cut down to 
about a third of their original length. An actual 
example of a screw jack, as used for the moving 
forms, was exhibited in the lecture hall. 

The discussion was opened by Mr. Cecil Bentham, 
who said that the films, together with the paper, 
clearly showed that, once appropriate plant was 
installed, enormous quantities of material could be 
handled with little labour and cost. The subject 
was of much importance to Great Britain, not only 
as a great grain-importing country dependent on 
overseas food supplies but because of that other 
national industry, shipping, which was extensively 
concerned in the transport of wheat and many 
other kinds of grain. The system developed so 
efficiently in Canada and the United States, such 
as the handling in bulk and the methods of grading, 
had not been adopted elsewhere in its entirety, and 
there were often good reasons why no other nation 
had so far taken it up. He had, indeed, had to 
report adversely on one proposal for granaries, &c., 
as being unsuitable for the particular country 
concerned. He thought it would be better to use 
the term “tons” instead of “‘ bushels” in connec- 
tion with the subject, as the former was more 
generally employed by engineers, and he would 
suggest also that the English term “ granary” was 
better than the American one “elevator,” as 
applied to the storage buildings. The latter term 
should be restricted in this connection to the moving 
vertical conveyor. He was not sure whether the 
author’s statement that all modern granaries 
were constructed wholly of concrete was to be 
taken literally, as it seemed from the early part 
of the paper that timber was used in the so-called 
country elevators.” It was generally correct 
as far as it applied to work in this country, but 
there were other methods of construction than 
that of using moving forms which deserved notice. 

It was possible, he thought, to exaggerate the 
advantages of moving forms. For example, the 
system of making the upper works of steel was 
quite as rapid a one as that of constructing the 
buildings in concrete throughout. He had just 
completed a granary of 80,000 tons capacity, in 
which moving forms were used. Instead of using 
one mould for the whole site, the bins had been 
constructed in three sections. This method was very 
rapid and the transference of the mould from one 
section to the other was quickly accomplished. The 
saving in construction costs was large and he 
estimated that the work had been completed in 
about four weeks less than if a single mould had been 
used. It would appear to be unnecessarily expen- 
sive to make very big moulds. He might mention, 
also, that he had used lever jacks for lifting the 
forms instead of the screw jacks referred to in the 
paper. The continual levelling required when using 
moving forms had, he thought, not been sufficiently 
stressed in the paper. It was a very important 
matter. He had noticed that the voltage of the 
operating current for the machinery of granaries 
was stated to be 550, but he knew of a recent 
case in the United States in which a pressure of 
2,200 volts was used. This had reduced outlay on 
cables, and the switchgear was simpler as the 
current was taken straight from the mains. 
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the latter part of the paper, Mr. 
Bentham said the author had there taken up the 
subject of importing grain into this country. He 
had felt, during the war, that there ought to have 
been bigger grain reserves, but present conditions 
did not seem to demand them from a national point 
of view. From a commercial standpoint, a certain 
amount of storage was necessary, and the tendency 
nowadays was to build granaries by private enter- 
prise, instead of looking to the dock authorities to 
provide them, «s had been the view held in the past. 
There were eig!it fairly large grain stores being built 
in the country ot the present time, the total capacity 
being about 150,000 tons. There was, moreover, 
other large storage capacity in existence, and he 
thought that if the whole could be kept filled, there 
was no danger of the shortage predicted by the 
author occurring. 

Mr. Asa Binns, after remarking that it was 
gratifying to learn that of the 280,000,000 bushels 
of wheat imported annually, 60 per cent. was 
received from !cmpire sources, said that, according 
to the paper, it appeared to him that the storage 
capacity in Canada at the present time was greatly 
in excess of what was actually needed. He had seen 
some of the large terminal port elevators on the 
Great Lakes and on the Atlantic seaboard from 
Quebec to Baltimore almost derelict from want 
of work. The position might also be affected by 
the recent completion of the Welland Canal and 
the contemplated improvements on the St. Lawrence 
waterway, by which large ships could obtain access 
to the Great Lakes. He thought the construction 
of granary accommodation in this country was too 
gradual to permit of the system of moving forms, 
so well describe! by the author, to be used economic- 
ally. On the question of storage capacity in this 
country, he was of opinion that storage for emer- 
gencies might be ruled out. Moreover, the tendency 
of modern transport was to put material into con- 
sumption as directly as possible, avoiding storage 
and double handling. The big milling concerns, for 
example, were constructing new mills with large 
silos alongside deep-water berths, so that bulk 
cargoes could come alongside, discharge to the silos 
from which the grain passed to the mills and, after 
various stages of treatment, was delivered as flour 
going straight into consumption. 

Mr. W. P. Wordsworth said the paper was con- 
cerned almost entirely with wheat. Grain of many 
other kinds came into the country, and the question 
of cleaning was a very serious one. He had had, 
as a matter of fact, complaints from the transport 
works as to the cirt arising from defective screening. 
It would be a great advantage if something like 
the Canadian treatment of inspection, cleaning and 
grading could be adopted for other imports. The 
method of construction by moving forms was most 
interesting, but no reference had been made in the 
paper to the time taken in the preliminary opera- 
tions. If this were not too costly, the figures given 
in the paper would seem to indicate that it was 
worth while spending a considerable amount on 
the moving forms, and would not necessitate using 
the forms over again, as some people seemed in- 
clined to suggest 

Mr. S. H. Johnson commenced by paying a 
tribute, from personal experience, to the scrupulous- 
ness of the inspection and grading system in Canada. 
The grain, as received, should be exactly as loaded 
there, but millers in this country had pointed out 
to him that this 2ood state of affairs was generally 
entirely upset when the grain came by an indirect 
route. Mr. Johnson then dealt with some points in 
the paper. The methods described for emptying the 
box cars, he said, seemed unnecessarily laborious, 
and the latest one of tilting the car and shaking 
the contents out appeared to be likely to result in 
damage to it. He would ask why cars with two 
or three hoppers in the bottom were not employed. 
There seemed to be no objection unless it was that 
the cars were also used for the transport of other 
merchandise. He could not agree with the authori- 
ties quoted as to the practically negligible effect of 
the depth of grain in a bin on its discharging rate. 
He had found from experience with automatic 
weighing machines that the flow increased with 
increase in the head of grain to some considerable 
extent. The maximum lifting capacity of an 
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elevator in Canada appeared to be about 720 tons, 
or 24,000 bushels per hour, and it might be of 
interest in this connection for him to state that 
automatic weighing machines were being built in 
this country, each of which could deal with that 
amount. The machines were the largest automatic 
weighers yet constructed, and would make two 
weighs of 200 bushels each per minute. The grain- 
handling facilities in this country were, he thought, 
good, and he instanced a case in which, by means 
of suction automatic grain weighers, a 6,000 ton 
ship had been emptied within 17 hours, so that 
she had been able to sail on the day following her 
arrival. As to storage capacity, he could not 
agree with Mr. Bentham or Mr. Binns, for the 
consequences of a blockade on a country with 
only four or five weeks’ reserves of grain would be 
very serious. 

Lieut.-Colonel E. Kitson Clark said he would 
like to inquire what was the pressure per square 
inch due to the grain on the bottom of the large 
bins described in the paper. The author had made 
some brief historical references in the early part of 
the paper, and it might be added that in every old 
Roman encampment in sufficiently good preserva- 
tion, a granary was to be found. This could 
always be identified by the presence of buttresses 
on the outside walls placed there in order to resist 
internal pressure. There was an interesting ex- 
ample on Hadrian’s wall. 

Mr. Broughton, in reply, said that time prevented 
him from answering fully all the points raised. 
He would do so in writing, but in the meantime 
one or two matters might be briefly dealt with. 
Mr. Bentham’s method of constructing bins by 
sections with successive use of the same mould was 
not new, and was commonly employed. The use 
of 2,200-volt current in small motors, he thought, 
would result in operating difficulties sooner or 
later. On the question of storage capacity in 
Great Britain, he would remind his hearers that in 
the year 1917 we lost 6,000,000 tons of shipping, i.e., 
one ship out of four was never heard of again after 
leaving port. He thought the cost of such losses 
was very much greater than that of 6d. per head 
of the population, which was all that was necessary 
to provide granary accommodation sufficient to 
prevent exposing our merchant seamen to such 
grave risks again. 

As to the method of construction by moving 
forms, the whole point was that of reducing costs 
of construction. To-day, our millers and grain 
farmers were putting up silos by prehistoric methods, 
when they had at hand a method which, if used, 
would reduce the costs of construction by 33} per 
cent. The paper had referred to other grain than 
wheat, but these had not been dealt with in detail 
owing to the amount of space that would have been 
necessary to do so. He might mention that, at 
one time, hopper-bottomed box cars were in use, 
but for various reasons they had soon been aban- 
doned. He could not agree that the present methods 
were ineffective. As much as 55 tons had been 
taken out of a box car in six minutes. 

Mr. Taylor, in proposing a vote of thanks to 
Mr. Broughton, said that the film and paper were 
an effective reply to those people who nowadays 
regarded mechanical engineering as a curse to 
civilisation. The members had just seen how 
mechanical engineering tilled the fields, sowed the 
grain, gathered the crop, transported it, stored it and 
shipped it. The work of the mechanical engineer 
was equally evident in the transmission of grain 
across the ocean, in handling at the home ports, and 
in converting it into a form fit for food. This 
work, then, could not be regarded as other than 
conducing to the good of humanity. He had 
heard with pleasure from Mr. Broughton that the 
men entrusted with the inspection of the grain 
in Canada were reliable and incorruptible. He 
thought the same quality of integrity contributed 
to the fact that the Port of London Authority was 
trusted all over the world as a market for valuable 
wares, such as ivory, spices, furs, &c. Buyers could 
be sure that they were obtaining goods that were 
up to sample without going to inspect their actual 
purchases. Members had had an opportunity of 
seeing the great warehouses at the London Docks 





at the spring meeting of last year. 








THE LATE SIR JOHN REID, K.B.E. 


THE news of the death of Sir John Reid, at»his home 
in Park-terrace, Glasgow, on January 25, will be 
received with regret by a wide circle in the engineering 
profession. Sir John, who had been connected with 
the locomotive industry all his life and was, for many 
years, a director of Messrs. The North British Loco- 
motive Company, Limited, was a son of the late 
Mr. James Reid, M.Inst.C.E., of Auchterarder, and 
was born in Manchester on October 28, 1861. He 
went to Glasgow in his boyhood, however, and received 
his education at Glasgow Academy and at Herbertshire 
Castle School, Stirlingshire, afterwards proceeding 
for technical training to the Glasgow Mechanics’ 
Institution, which was reorganised as the College of 
Science and Arts, in 1879, while he was a student. As 
is well known, further changes took place resulting 
in the establishment of the Royal Technical College, 
Glasgow, in 1912. In January, 1880, John Reid 
entered upon an apprenticeship of five years in his 
father’s firm, Messrs. Neilson, Reid and Company, 
Hyde Park Locomotive Works, Glasgow, and after- 
wardsserved in the same works as journeyman draughts- 
man for about three years. From 1888 onwards he 
was given positions of increasing responsibility and, 
in January, 1893, was taken into partnership. When 
the North British Locomotive Company was formed in 
1903 by the amalgamation of the three leading Glasgow 
locomotive firms, namely, Messrs. Neilson, Reid and 
Company, founded in 1837; Messrs. Sharp Stewart 
and Company, Limited, Atlas Works, founded in 1828, 
in Manchester; and Messrs. Dubs and Company, 
Glasgow Locomotive Works, established in 1864, Mr. 
John Reid, as he was then, became a director, which 
position he held until his death. 

Sir John, who had a wide range of interests, devoted 
much of his time and gave generously of his means 
to a number of benevolent institutions. For his great 
services as a promoter of the Princess Louise Scottish 
Hospital for Limbless Sailors and Soldiers, and for 
his activities on behalf of other hospitals and institu- 
tions he was knighted in 1918, and was subsequently 
made a Knight of the Order of the British Empire 
in 1925. He was a Deputy-Lieutenant and Justice 
of the Peace of the City of Glasgow, a director of the 
Glasgow Chamber of Commerce, and held many other 
appointments in the public and industrial life of Glas- 
gow. Sir John, who was a life member of the Institu- 
tion of Engineers and Shipbuilders in Scotland, and 
of the Institution of Mechanical Engineers, joined the 
former Institution as a graduate in December, 1886, 
and was made a member in December, 1894. He 
joined the Institution of Mechanical Engineers as a 
member in 1897. 


THE LATE MR. J. DENHOLM- 
YOUNG. 


WE regret to record the death, which occurred on 
January 13 at his home in Brompton-avenue, Sefton 
Park, Liverpool, of Mr. John Denholm-Young, con- 
sulting marine engineer, and for many years a member 
of the firm of Messrs. Atkinson, Young and Robson, 
consulting marine engineers and ship surveyors, of 
Liverpool and Newcastle-upon-Tyne. Mr. Denholm- 
Young, who was the youngest son of the late Lieut.- 
Colonel Samuel Denholm-Young, Indian Army, was 
born in 1863, and educated at Edinburgh Academy 
and later at Edinburgh University. He served an 
apprenticeship of six years with Messrs. Ramage and 
Ferguson, shipbuilders and engineers, Leith, gaining a 
Whitworth Scholarship in 1887. After serving for 
2} years in the drawing office of Messrs. William 
Doxford and Sons, Limited, Sunderland, he was 
appointed chief draughtsman of Messrs. The North 
Eastern Marine Engineering Company, Limited, Sun- 
derland, in 1892. Two years later he became a partner 
in the firm of Messrs. Atkinson, Young and Robson, 
and continued in that capacity for many years. Mr. 
Denholm-Young was elected a member of the North- 
East Coast Institution of Engineers and Shipbuilders 
in October, 1888. In the 1892-93 session he read a 
paper entitled, ‘“‘ The Investigation of Speed Curves,” 
gaining the Institution Gold Medal, an award which 
he again received in 1896, for a paper on “* The Law of 
Similarity and Marine Propellers” contributed to the 
Institution’s Proceedings. Mr. Denholm-Young was 
the author of a number of other papers presented at 
meetings of the North-East Coast Institution and of 
the Liverpool Engineering Society. Furthermore, in 
1916, he read a paper entitled “* Co-ordination of Pro- 
peller Results” before the Institution of Naval Archi- 
tects, of which body he had been elected a member in 
1894. He was elected a Fellow of the Society of 
Consulting Marine Engineers and Ship Surveyors on 
March 3, 1920. He represented the Liverpool District 
on the Council of the Society, became a vice-president 
in 1922, and served as president as recently as the 
1929-30 session. Some years ago he published a 
book entitled Light Marine Machinery. 
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POWER AND MECHANICAL ENGIN-| 
EERING EXHIBITION, NEW YORK. 


(Continued from page 71.) 

CONTINUING our account of the Power and Mechanical 
Engineering Exhibition, recently held in New York, 
we may next deal with an interesting water mixer for | 
use both for domestic and industrial purposes. This 
appliance may be employed in connection with supplies 
which must be kept within certain limits of temperature, | 
using boiler water or water from a hot storage tank, | 
and cold water, mixed automatically to provide the 
supply at the temperature required. The mixer may 
be utilised in connection with bath supplies, or for the | 
supply of vats in factories, or in connection with 
heating systems. In hotels it has been applied to 
ensure limiting hot-water temperatures to such as will 
not damage porcelain basins, or table and kitchen 
china and crockery. The appliance, which is made by 
Messrs. Fulton-Sylphon Company, Knoxville, Tenn., 
U.S.A., is illustrated by means of Figs. 19, 20 and 21, 
on this page, the mixer itself being shown in Fig. 21, a 
typical installation in Fig. 20, and a small detail of the 
equipment in Fig. 19. 

From Fig. 20 it will be seen that the mixer with which 
we are specially concerned, and which is shown in the 
left-hand top corner of that drawing, is connected with 
both the cold and hot-water supply systems. The | 
mixer consists of a small tank, in which is immersed | 
a long horizontal bulb, which is connected by means 
of a flexible tube to a regulating valve. The tube | 
extends inside the bulb, nearly to its end, and is put | 
there so that the end is always immersed in the liquid | 
contained in the bulb, even if the temperature is raised 
so that the latter gives off vapour. The flexible tube also | 
contains liquid, and this serves to transmit the pressure 
developed in the bulb to Sylphon bellows operating | 
the regulating valve on the hot-water branch. Thus, 
if the temperature in the tank rises, vapour is pro- 
duced in the bulb, and pressure on the Sylphon bellows 
tends to close the hot-water valve. As a consequence, 
pa builds up on the inlet side of this valve, and 

y means of the small connecting pipe, best shown in 
Fig. 21, this is transmitted to the differential valve 
shown in Fig. 19, which is placed in the cold-water line. 
This valve consists of a diaphragm, to the underside of 
which is fixed a stirrup holding a disc under the cold- 
water inlet orifice. The disc is pressed up from below 
by a spring, and when the diaphragm is depressed by 
pressure from the hot-water pipe, the spring pressure 
is overcome and more cold water is passed through to 
the mixing tank. 

When the temperature in the latter falls, pressure on 
the Sylphon bellows is relieved and the norma] hot-water 
supply is resumed, with a reduction of the cold supply. 
The liquid in the bulb is chosen to meet the desired con- 
ditions, alcohol, ethyl alcohol, or ethyl ether being 
employed, as required. On the valve stem below the 
Sylphon bellows will be seen a small handwheel which 
works on a threaded part of the stem. By turning 
this one way or the other and screwing up or easing 
the spring above, the pressure at which the Sylphon 
bellows act can be adjusted, so that the temperature 
of the delivered mixed water can be regulated. 

A refinement on the ordinary float-type liquid-level 
controller was shown by Messrs. H. Belfield Company, 
of Broad-street and Hamilton-street, Philadelphia, Pa. 
This is illustrated in Figs. 22 and 23, on the opposite 
page, from which it will be seen that the usual mechan- 
ism is supplemented by a micrometer screw and poise, | 
mounted on the outside lever, coupled by links to the | 
regulating valve shown below. This micrometer-screw 
adjustment, which is outside the float casing, can be 
used to alter the buoyancy of the float gear instantly, 
to conform to varying specific gravity of the liquids, 
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without taking the float casing apart. In addition to 
this feature the appliance is finished with ground joints, | 
abolishing the need for gaskets; the float box is made 
with reversible bearings so that operation can be 
arranged from either side; and the stainless-steel 
spindle is finished square to fit the float-rod connection, 
obviating the risk of slipping, which may arise when a 
set screw and round spindle are employed, at times 
resulting in lost motion in the float travel. Another 
exhibit of this company was the Belfield Equipoise 
rotary-shaft regulating valves of various sizes, which 
are illustrated by Figs. 24 to 26. This is a type 
of valve intended for high pressures or velocities. 
It is suitable for use with the float mechanism pre- 
viously described. The body is either of bronze, cast 
iron or steel, other parts being of bronze, Monel metal, 
cast iron or stainless steel, according to service. 





recommended for pressures up to 750 lb. per square inch | 


and temperatures up to 1,000 deg. F. From the 
horizontal section, Fig. 24, it will be seen that the steam 
flow is divided and enters the piston-type valve from 
both sides, eliminating wear due to side friction and 
distortion, and permitting the free movement of the 
valve under high pressures. The valve is of the 
equalised type, steam passing through ports to passages 
above and below the two face rings, the ports being 
tapered to allow of gradual admission at starting. 
The valve can also be used with semi-balanced discs, or 
a combination of the disc and ported types. Messrs. H. 


Belfield further exhibited examples of the Seineter | 


by-pass, used in connection with by-passing traps, 
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Water Mixer; Messrs. Futton-SytpHon Company. 


valves of various types, and other apparatus. This 
consists of a single casting accommodating three valves, 
with two erfd and two branch connections. It can be 
applied in a variety of ways, and serves to eliminate a 
number of screwed or flange joints in the common forms 
of by-pass connections. Thus in one well-known 
pattern of trap, an ordinary arrangement of simple 
by-pass may require 20 joints, whereas the Schaefer 
by-pass only necessitates eight; in another, 22 
threaded joints are replaced by 12; while in a third, 
20 joints can be reduced to six. Installation is thus 
obviously facilitated, liability to leakage is reduced, and 
space requirements are also curtailed. 

Fig. 27 illustrates a valve-seating machine exhibited 
by Messrs. Leavitt Machine Company, of Orange, Mass. 


| This is known as the Dexter valve-reseating machine, 
It is | and is made in various sizes, intended for cleaning up 


the seats of globe valves and gate valves and for 
refacing pump-valve seats. There is no need to break 
the pipe joints, and valves up to 12-in. size can easily 
be dealt with. The facing head and shaft are carried 
in a mounting fitted with scroll-action jaws, which can 
be quickly adjusted to fit the opening in the valve body. 
The gearing drive for the facing head has a ratio of 
5 to 1, which is ample for the largest valves, and the 
machine is powerful enough to work on these easily with- 
out chattering. 

A development of the large plug valve is shown 
in Fig. 28, page 140. This is an 18-in. valve made 
by the Walworth Company, Ist and O-streets, South 
Boston, Mass. The firm were actually exhibiting at 
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Fie. 24 ro 26. Reautatine Vatve; Messrs. H. BetFietp Company. 


the Show a 20-in. valve of the same type. The 
principle of the valve is shown in Fig. 29, from which 
it will be seen that the plug spindle is bored and 
screwed. 

The bore communicates at the top of ‘the taper plug 
body with a drilled cross channel, terminating in 
two openings in the taper face. Two other holes 
connect with a corresponding channel at the bottom 
of the plug, and this also terminates in openings 
on the plug face. Corresponding with these openings 
are shallow helical grooves cut in the body faces, 
as indicated by the dotted lines. A lubricant in 
stick form is supplied to the bore in the spindle, and 
a plug screwed in. The lubricant is forced by this 
means past a small ball non-return valve, and into 
the channels in the plug, being thus supplied to the 
grooves in the body. The large plugs are, under these 
conditions, quite easy to move. A spanner is usually 
sufficient for ordinary sizes, and for these no hand- 





wheels are, as a rule, supplied. For the larger sizes, 
as the photograph indicates, geared handwheels are 
employed. It will be noticed from Fig. 29 that it is 
possible to remove and replace the gland packing 
without danger of the plug blowing out, while a washer, 
placed between the packing and the head of the plug, 
assists in reducing friction. Valves of this character 
are suitable for air, oil, water, steam or chemicals, 
including hot oils and hot tars. 

Another interesting type of valve to be seen at the 
Show is illustrated by Fig. 30, page 140. This is a pilot- 
controlled regulating valve exhibited by the Cochrane 
Corporation, of Philadelphia, Pa. In the drawing, the 
valve is shown in its closed position. The valve con- 
sists of a body of more or less normal form, into which 
from the top is screwed a cage of two internal diameters 
The lower portion is pierced by triangular openings, 
apex downwards, while the connected upper part is 
a plain cylinder open at the top. Inside this cage is a 











| two-diameter cylindrical valve, finished underneath 
with a conical face which corresponds with a seat on 
the cage. When this valve and the pilot valve are 
in the closed position, pressure equalisation takes 
place between the inlet and the space above the piston 
via the small passage shown to the left of the main 
casing, and the valve is held tightly on its seat by the 
inlet pressure. The pilot valve seats on a port passing 
through the centre of the valve disc, and is actuated 
by an external lever through the internal lever and 
link shown in the figure. When the pilot valve is 
lifted, the pressure above the piston at once drops 
to that on the outlet side of the main valve. The 
inlet pressure acting on the underside of the upper 
portion of the valve then causes the main valve to 
lift. The movement will be gradual, owing to the 
throttling effect of the small holes through the cage. 
The valve will continue to rise until the port approaches 
the pilot valve, when the outflow from above the 
piston will be restricted, bringing the main valve to 
rest in such a position that the rate of inflow to the 
space above the piston and the rate of outflow through 
the pilot opening are equal. When the float again 
moves the pilot valve towards the closed position, 
pressure at once builds up above the piston and forces 
the valve towards the closed position, the action 
continuing until the main valve is again closed. Should 
there be only a negligible pressure on the supply, the 
float will operate the main valve directly. 

It will be observed from the figure that the pilot- 
valve is fitted with a multiplying device, by means 
of which the pull upon the valve stem to unseat the 
valve is multiplied by three. This multiplying action 
only takes place over a short portion of the stroke, 
the pilot valve afterwards moving with the connecting 
link. It is therefore possible to utilise a much smaller 
float for a given valve size. The auxiliary multiplying 
lever, together with its bearings, is protected from 
excessive forces due to the action of the float in either 
direction. When the float has risen to its upper 
limit, the internal crank strikes a lug on the top 
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of 
on the pilot-valve mechanism. On the downward 
stroke, the pressure is transmitted through a spring 
as shown, and when the pilot valve has seated, this 


the valve-cover, preventing any~ excessive force | 


spring will be compressed until the main stem comes | 


into direct contact with the pilot valve, thus preventing 
further pressure on the multiplying lever. The bodies 
of the larger valves are ordinarily made of either cast- 
iron or cast-steel, depending upon the pressure, while 
the operating cylinder and valve seat are of brass or 
bronze. To allow for the different coefficients of 
expansion of the two metals, the joint between the 
casing and sleeve is made by a split ring. The rate of 
opening and closing of the main valve is regulated by 
the throttling screw shown in the figure. 

In our introductory remarks on the exhibition, 
reference was made to a small turbine operated by a 
jet of vapour produced as a result of the difference in 
temperature in a wet and dry bulb system. This 
apparatus, which is illustrated in Fig. 31, on this page, 
was exhibited by the Cochrane Corporation as a 
scientific novelty. The lower of the two coils, with the 
lower bulb, constitutes the boiler, in which vapour is 
generated by the heat of the surrounding atmosphere. 
This vapour passes through the tube at the top to a 
nozzle in the upper bulb and impinges on the turbine 
wheel, the latter being mounted within the bulb on a 
vertical spindle carried in jewelled bearings. The upper 
coil, constituting the condenser, is surrounded by a 
wick, of which one end dips into a beaker of water. 
The condensate is returned to the lower coil by gravity. 
In an ordinary atmosphere, the turbine will spin in- 
definitely so long as the wick is kept moist. The boiler 
heating surface in the model is 1-88 sq. ft., and the 
condenser surface is 1-25 sq. ‘t. Assuming a tem- 
perature difference between the wet and dry bulbs of 
10 deg. F., the pressure difference on the two sides of 
the apparatus is | in. water gauge, and the temperature 
difference is 3 deg. F. The jet velocity is 600 ft. per 
sec., with a nozzle diameter of 0-002 in, and the rate 
of vapour flow is 0-004 lb. per hour. The horse- 
power of the model is 0-000016, and the efficiency on 
the Rankine cycle is 1 per cent. 

(To he continued.) 
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WaLWoRTH CoMPANY. 


Figs. 28 AND 
MEssSRS. 


be a matter of great convenience to the industry to 
have a standard convention adopted. A representative 
committee was therefore formed by the British Standards | 
Institution, and the matter fully considered. The 
scheme finally agreed upon has been chosen so as to 
interfere to the smallest possible extent with current 
practice, but it will be obviously necessary for some 
persons to make changes in order to bring themselves 
into line with the specification. It is felt, however, 
that the gain which will result from the adoption of a 
uniform convention will be so great as to justify the 
small amount of trouble involved in certain cases in 
putting it into operation. Copies of the oo 

467-1932, the price which is 29. 2d. post free, 





Messrs. COCHRANE 


Vapour TURBINE ; 
CORPORATION. 


Fie. 31. 


can be obtained from the Publications Department of 


of the Institution, 28, Victoria-street, London, 8.W.1. 
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| eatin the power feed. Fine hand feed can be given 

7-FT. RADIAL DRILLING MACHINE by the smaller of the two handwheels. The power feed 
. changes are controlled by the two levers immediately 

| above the traversing handwheel, which levers enable 

one of eight rates, ranging from 36 cuts per inch to 
150 cuts per inch, to be selected. The large dial behind 
the handwheel is used for setting the power feed to 
trip at any desired depth within the total range, either 
when recessing or drilling right through. The speed 
changes, of which there are 18, varying from 580 r.p.m. 
| to 27 r.p.m., are selected by the two levers at the left 
j of the saddle. Both the feed and speed changes are 
| provided with plate charts giving the diameters of 
holes appropriate for the different lever positions. 
The linked lever at the right-hand controls the starting, 
stopping and reversing motions at any speed, and 
| operates through large friction clutches in the saddle. 
| The spindle, at its smallest part, is 2} in. in diameter. 
| It runs in a hard-steel sleeve in which the feed rack 
is cut. The rack pinion is made from special tough 
steel. 

The spindle end is bored to No. 5 Morse standard 
taper and is cottered to permit the use of boring bars, 
tapping attachments, &c. Holes up to 12 in. in 
} diameter can be bored, and holes up to 10 in. in dia- 
meter can be trepanned in steel plates. The tapping 
range runs up to 2 in. Whitworth threads and 4 in. gas 
threads. The distance between the spindle nose 
and the base plate surface is 6 ft. maximum and | ft. 3 in. 
minimum. As regards general construction, the driving 
shafts are of high-tensile carbon steel accurately ground 
on dead centres. Most of the shafts run in ball bearings, 
the remainder being carried in bearings bushed with 
Admiralty gunmetal. The gear pinions throughout 
are of nickel-chrome steel, and the wheels are of high- 
tensile carbon steel. The saddle gears run in an oil 
bath, the levelling gauge for which is seen near the 
starting lever. The spindle and sliding gear shafts 
have six solid splines. The machine is made in four 
other standard sizes to that described, ranging from 
6 ft. radius to 10 ft. radius. 


CONSTRUCTED BY MESSRS. KITCHEN AND WADE, LIMITED, HALIFAX. 











THE HANDLING AND STORING OF 
GRAIN, WITH SPECIAL REFERENCE 
TO CANADIAN METHODS.* 

By H. H. Broventon. 


In a small country it is not easy to visualise the 
transport problems which have to be solved in other 
and much larger countries. One of these problems is 
that of ensuring the presence of our daily bread on the 
breakfast table. In the struggle to pay the baker, few 
have the time or the inclination to consider the means 
whereby the wheat of which the bread is made comes 
from the ends of the earth into this country at the 
|rate of about 120,000 tons per week. Nevertheless, 
it is well to remember that if the machinery responsible 
for such movement were to fail from any cause for a 
time reckoned in weeks, famine would inevitably 
result, because Britain, although the largest importer 
of wheat, has safe storage accommodation for only a 
|} small fraction of the wheat she consumes, An inex- 
| pensive remedy is advocated. On the basis of 5-7 
| bushels per head, excluding seed requirements, our 


7-FT. ELECTRICALLY-OPERATED | figure has a working surface of 6 ft. 6 in. by 3 ft. 5 in. | population of 49 millions needs 280 million bushels of 


RADIAL DRILLING MACHINE | The holes seen between the T slots are for the purpose | wheat a year, of which 40 million bushels are home- 
. of receiving steady bushes for boring bars. The| grown and 240 million bushels, or 6-4 million tons, 
Tue advocates of the electric drive fér machine | cooling fluid drains back from the slots to a deuiin| act imported. The imported wheat comes to us 
tools claim economy in working on the grounds that | sump in the part of the baseplate under the pillar, | chiefly from Canada, Australia, Argentina, the United 
it enables separate power units, properly placed for| Where it is handled by the pump seen to the left | States and Russia, all of which countries compete for 
their work and proportioned exactly to the duties | of the pillar base. The pillar is firmly bolted to the|the business. The world’s production of grain is 
required, to be employed to an extent impossible with | baseplate and runs to the top of the outer sleeve, | stupendous. Thus, during the period 1918-30 the 
a belt or other form of drive. This contention is well | which is 17 in. in diameter and is accurately ground. | wheat crop alone in the commercial countries averaged 
supported by the design of a radial drilling machine | The sleeve is carried at the pillar base on a combination | 100 million tons a year, which necessitated about 
shown in the accompanying figure, in which one motor, | of ball bearings, so that only a very slight pressure is | 450,000 square miles of land for its cultivation. When 
mounted on the saddle, is used for the drilling or | required for swivelling the arm. The arm is of tubular | the many other kinds of grain are taken into considera- 
tapping operation and another, carried on the top| section, designed so as to be specially stiff where it|tion some idea is obtained of the magnitude and 
of the column, is employed for raising or lowering the | runs into the part embracing the pillar sleeve. The | importance of the trade. 

arm. A third motor drives the cooling-fluid pump. | locking gear to the sleeve is operated from the saddle,| The problem in Canada is that of collecting uncleaned 
The machine has recently been developed by Messrs. | the lever seen to the left of which serves to lock both | wheat from 250,000 small farms located in the prairie 
Kitchen and Wade, Limited, Arundel-street, Halifax, | it and the sleeve. The raising and lowering motor and | provinces and, after inspecting, grading, weighing, 
and has a radius of 7 ft., with a drilling capacity, | gearing is situated at the top of the pillar and a safety | cleaning, and conditioning at one or more convenient 
from the solid, of 34 in. in diameter in cast iron, and | over-running device is fitted. The dead weight of | centres, transporting this ‘ hall-marked”’’ wheat to 
3 in. in diameter in mild steel. The elevating motor is | the arm is taken on heavy ball thrust washers and the | the shipping point, which may be 2,000 miles distant 
of the high-torque type, of 3 h.p., on a half-hour rating, | elevating screw is provided with a special safety nut | from the farm. Contrary to a popular impression, the 
with reverse control, and runs up to 1,500 r.p.m. The | to prevent breakage after very long periods of wear. prairie farm only averages about 320 acres, of which 
saddle motor is a 7} h.p. continuous rating, with A vertical adjustment of 3 ft. 3 in. is provided. The not more than 150 acres are likely to be under wheat 
start and stop control, and also has a speed up to | saddle is carried on flat ways and is traversed by the|at one time. From such an acreage a yield of 2,500 
1,500 r.p.m. The machine is normally supplied | large handwheel at the botton which actuates a rack | bushels is to be expected. The average capacity of a 
complete with the motors, but the makers are pre- | and pinion motion. The length of traverse is 5 ft. 2 in. | railway wagon—or box car, as it is called—is 1,300 
pared to embody other motor equipment which | and ball-bearing rollers are employed in the racking gear. | bushels of wheat, so that the yield from the average 
purchasers may prefer, or to supply the machines to The spindle is arranged with its centre quite close farm is not likely to exceed two car loads. For some 
take motors of which drawings only may be available, | to the arm face and is fitted with a ball washer to! years the total area under wheat has amounted to 
as, for instance, in the case of overseas clients who | take the drilling thrust. It has a vertical traverse of | 25,000,000 acres. The vast acreage already under 
wish to use motors obtained locally. 18 in., and is balanced by a compensating spring | cultivation leaves 80 per cent. of the arable land in 

The general features of the standard machine will | device, which enables a sensitive feed to be othe | three prairie provinces to be developed. 























be clear from the figure, but it may be mentioned that | when small holes are being drilled, by means of the 
the baseplate is also made in the two-way, right-angle double lever seen immediately behind the traversing | * Paper read before the Institution of Mechanical 
and three-way forms. The baseplate shown in the | handwheel. This also provides quick adjustment and ' Engineers on Friday, January 27, 1933. Abridged. 
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Dry weather, carly frost, and rust are all enemies of 
the crop, and their effect on the yield is considerable. 
Five-year averages since 1900 reveal a progressive 
increase in annual production from 76,000,000 bushels* 
during the period 1900-4 to 434,000,000 bushels during 
1925-29. The yield per acre averaged 17 bushels 
during the period 1920-30. Sowing takes place as 
soon as the condition of the ground will permit, which 
is usually about the beginning of May; but the actual 
date depends on the severity of the winter, and sowing 
time may be regarded as the three weeks from April 20 
to May 10. Most of the wheat is harvested during the 
month from August 10 to September 10. Between the 
time of harvesting and the close of Lake navigation as 
much of the crop as possible is moved to the terminal 
for cleaning and for shipment. As a rule about 70 per 
cent. of the crop has been shipped out of the terminal 
before navigation closes. 


Fig.4. ELEVATOR SYSTEM OF GRAIN HANDLING. 


GRAIN |S SAMPLED FOR GRADE , CONDITION , ANO DOCKAGE AT THE 
5, ANO, If OESIREO ATR. 
E , COUNTRY ELEVATOR . L.P., LOADING STATION. 


INSPECTION POINT , AND FOR GRADE AT 
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ERING. 


Superior. On arrival, the car seals are inspected before 
being broken, the grain doors are removed, and the grain 


is examined, weighed, cleaned, conditioned, and taken | 


Unless ordered to be 
specially binned, all grain of the same grade is stored 
in bins common to the grade. Between them the terminal 
elevators at Fort William—Port Arthur have received 
no less than 100,000 tons of wheat in a day, and have 
shipped as much as 170,000 tons in the same time. 
Two outlets from the terminal elevator for cleaned 
and graded wheat are shown in the diagram, Fig. 4. 
One of these is the all-rail route to the Atlantic sea- 
board, which has to be followed in the winter and early 
spring when the Lakes and St. Lawrence waterway are 
ice-bound. The other outlet, through which most of the 
grain passes, furnishes two alternative routes, one route 
lake and rail—being used by the largest vessels which 
ply on the Great Lakes, and the othe r, all water across 


into storage by the elevator. 
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resulted in losses, during a single season, estimated to 
be greater than the cost of building the three elevators 
mentioned. Hospita! elevators are also used in bringing 
low grades of grain to higher grades by cleaning and by 
judicious mixing with higher grades. An essential in 
any bulk-handling system is a reservoir, or elevator, as 
it is called—at each point where grain is transferred 
from one method of haulage to another. Thus, at the 
country railway station where grain is transferred from 
farmers’ wagons to railway box cars, a country elevator 
is needed. Such an elevator holds about 1,000 tons 
of wheat, and in the course of a season may handle 
3,000 to 4,000 tons, or the output of 50 to 70 farms. 
The terminal elevator, in turn, is fed by a large number 
of country elevators, and considerable storage capacity 
is required. Movement down the Lakes before the clos- 
ing of navigation necessitates ample storage facilities at 
the transfer points from which grain is forwarded by 


Fig. 7. RECEIVING BY RAIL. 
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Elevator System of Handling.—Part of the grain| the Lakes and through the St. Lawrence canals, is | rail to the Atlantic seaboard during the winter months. 


movement to the Atlantic seaboard is shown diagram- 
matically in Fig. 4. There are other outlets at Van- 
couver and Prince Rupert, on the Pacific coast; at 
Churchill, on Hudson Bay, and through the United 
States; but the diagram suffices to illustrate the 
principle of the movement. From the prairie farm 
uncleaned grain in bulk is carted in small lots of 50 to 
300 bushels by road—a distance of one to 20 miles 
to the railway station, where it received into 
country elevator to a limited extent, 
direct into a railway box car over a loading platform. 
Grain is spouted from the elevator into box cars, and 
the latter, when loaded, are sealed by the railway 
agent to minimise the risk of theft in transit. Train 
loads of grain averaging 60 box cars, or 2.100 tons of 
wheat, per train, move east literally by the thousand, 
to the inspection point at Winnipeg. The car seals 
are first examined and then broken; the grain 
sampled, inspected, and graded; and the cars, after 
being re-sealed, are assembled into trains, averaging 
43 care, and dispatched to one of the terminal elevators 


is 


a 
loaded 


or, 18 


1s 


at Fort William—Port Arthur, at the head of Lake 
* There are 37-33 bushels of 60-lb. wheat to the 
2.240-lb. ton 


A considerable 
With the 
opening of the new Welland Canal large vessels plying 


restricted to vessels of smaller tonnage. 
volume of traffic is carried by each route. 


on the upper lakes have access to Lake Ontario. The 
lake-rail route necessitates transferring the grain from 
vessels at one of the lower Lake or Georgian Bay ports 
through a transfer elevator to the railway, and another 
transfer needed through a port elevator at the 
shipping point. In the case of the all-water route a 
single transfer suffices. Referring to Fig. 4, it will be 
seen that at the terminal elevator provision is made for 
receiving grain by water, although in normal operation 
little or no grain handled.. Such provision is 
necessary in the event of grain (which is being shipped 
by water) deteriorating off grade, which would necessi- 
tate unloading. Several of the modern elevators 
at the head of the Lakes are furnished with such 
equipment. 

In Fig. 4 a hospital elevator is shown at, or near, the 
centre of production, the function of which, as its 
name implies, is the treatment of grain which has 
deteriorated. In Canada hospital facilities are afforded 
by elevators at Calgary, Saskatoon, Moosejaw, and 
elsewhere. Prior to the construction of these the 
absence of drying plants in the grain-growing area 


1s 


Is 80 


The rapid development of the elevator system of 
handling since the beginning of the century is shown 
by the fact that the total storage capacity of the 
licensed Canadian elevators was under 20,000,000 
bushels in 1901, and had increased in 1931 to 415,000,000 
bushels. Of this vast storage the country elevators in 
the prairie provinces account for 193,000,000 bushels 
and the Ontario terminal elevators 94,000,000 bushels. 
On a conservative basis the present-day value of the 
Canadian elevators is about 33,000,000/. In addition 
to the elevators is the temporary storage afforded by 
the railway box cars which is sufficient for 2,000,000 
tons. 

The Canada Grain Act.—Storage, inspection, grading, 
weighing, shipment, and other matters affecting the 
grain trade are all regulated by the Dominion Govern- 
ment under the Canada Grain Act. The administration 
of the Act is entrusted to the Board of Grain Commis- 
sioners, which reports to the Minister of the Depart- 
ment of Trade and Commerce. The work of the Board 
falls under four main heads: administrative, commer- 
cial, judicial, and research. The administrative work 
includes inspection, the three main objects of which 
are to determine the quality and condition of the grain 
and to set the dockage. This information is requisite 
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because in Canada not onlv is grain stored in bulk | er- 
+= - 


, ‘ -wefficatioiis of wheat, all of which are recognised by 
Bocordin« t5 grade, but it if alse,rrensperted and solQ‘the grain trade. In like manner, there are many 
on grade. Inspection is carried out twice without classifications of maize, oats, barley, flax, and tye. 
impeding the flow, once when the grain in car-load lots| There are 5,734 country elevators, at each of which 
passes the inspection point and again when it is shipped | grain is weighed. It is not feasible for the weighing 
out of the terminal elevator. If for any reason the|to be done under Government supervision, but the 


grain has not been inspected when it arrives at the | scales, which are the best obtainable, are tested at | 


terminal, this is done before the grain is taken into | frequent intervals and are inspected annually by the | 


storage. In Fig. 4 only one inspection point—namely, | Government. 
at Winnipeg—is shown ; 
points depending on the direction in which the grain | operators. Under the Act the owner of the grain has 
is moving. | the right to supervise the weighing at the country 
As the grain trains arrive at the inspection point, | elevator if he so desires. At the terminal elevators 
samples of each car load are obtained by probing. | both scales and weighing are under the supervision of, 
These samples are thoroughly mixed by the foreman, | and official certificates of weights are given by, the 
after which a representative sample is placed in a clean Board of Grain Commissioners. The weight of every 
bag together with the sample ticket, and the bag is | draft of grain is printed automatically on a scale ticket 
hung outside the car from which the sample has been | bearing the number of the car or the name of the vessel 
obtained. The car doors are then re-sealed, and the | for which the weighing is being done, and the ticket is 
sample bags are collected, counted, and taken to the | compared with the entries of each of the two weighmen 
Government Inspection Office, where they are promptly | before the certificate is issued. The hopper scales 
dealt with. The ownership of the grain under inspec-| used are of the trussed or solid-lever type and are 
tion is not disclosed to the inspectors. If an inspecting | rated to weigh drafts of 120,000 Ib. or 150,000 Ib. In 
officer has reason to believe that any grain has been | order to prevent air pressure vitiating the accuracy of 
wilfully loaded in such a manner as to lead to its being | the weighing, the scale hoppers are provided with 
improperly graded, under the Act he has to certify the | vents. 
grade in accordance with the poorest quality of grain| Country Plants.—Under this heading are the country 
found by him in the load, As a rule, if the grade | elevators and loading platforms at the country railway 














The inspectors have keys to all elevators, | 
but there are several such and the times of their visits are not disclosed to the | 


load the grain with his own labour, and to attend to 
forwarding. When the grain has been loaded, it 


can be sold on the spot as track grain or consigti€d to’ 
'a commission firm. 


The Grain Act provides fot the 
erection and maintenance, by the railway company, of 
the platforms. At the end of 1929 there were 2,578 
loading platforms having a car capacity of 6,183, and 
only a small percentage of the crop was handled over 
them. 

Machinery —Common to all elevators are arrangé- 
ments of one kind or another for receiving and shipping, 
and from Fig. 4 it will be observed that in certain 
cases both receiving and shipping may be by rail and, 
or instead, water. Part of the receiving side of a 
typical elevator at which grain is received by rail is 
shown in Fig. 7. There may be three to six such 
“elements ’’ arranged one behind the other at about 
48-ft. centres, and there are usually three to five track 
hoppers tributary to each receiving belt. A train of 
loaded and sealed box cars on its arrival at the terminal 
is shunted on to the elevator siding, and the cars 


are “ spotted” over the gratings of the track hoppers 


by an electrically driven winch. The door seals are 
examined before the doors are opened, and if for any 
reason the grain in a car has not been inspected and 
graded, this work is now done by the Inspection 
Department’s representative stationed at the elevator. 
To make it impossible to mix the contents of different 
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B,. Transfer Belt, 36 in. to 42 in. wide. L. Belt Loader. 
B,;. Basement Belt, 36 in. to 42 in. wide. M. Mayo Spout, 14 in. to 20 in. diameter 
B,. Shipping Belt, 36 in. to 42 in. wide. 18 ft. radius. 
C. Box Car, 45 to 60 tons capacity. S. Scale Hopper, 2,000 to 2,500 bushels. 
CS. Car Spout, 12 in. diameter. SB. Shipping Bin. 
FG. Floor Gratings, 2 ft. 6 in. to 3 ft. T.T,. Turnheads. 
square. V,. Storage Bin Valve. has a storage capacity 
G. Garner, 2,500 to 3,000 bushels. V,- Shipping Bin Valve. (average) of slightly less 


than 1,000 tons of wheat. 
With few exceptions they are of timber crib construction 
and are equipped with scales, receiving hopper, one or 
two elevator legs, distributing and shipping spouts, and 
a number of bins. They serve as collecting stations for 
the terminal elevator and are of little interest either 
as structures or from a mechanical engineering stand- 
point ; but, collectively, they represent an investment, 
by the grain trade, of about 10,000,000/. spread over 
the entire wheat belt. Managed economically they 
as the grain is moving. The samples are drawn from | are estimated to cost not less than 3,000,000/. a year 
the conveyer belts in the storage-house basement, from | to operate. The principal functions of the country 
the floor of the working house, and from the dock | elevator are: (a) to serve as a grain reservoir between 
spouts feeding into the holds of the vessel being loaded. | the farm and the railway, which alone makes it possible 
Should the outgoing grain not be up to the required | to move the grain expeditiously and economically ; 
grade, the inspector orders loading to cease. | (b) to facilitate the financing of the crops; and (c) to 
Wheat may be divided into five general classes. preserve the grain in good condition and without loss. 
“ Statutory grades,” which do not vary with the crop, |The progress since 1900 in the building of country 
mean grain of superior quality defined in the Canada | elevators is shown by the fact that in that year there 
Grain Act. To receive this grade, the wheat must be | were 421, while the number in 1930 was 5,734. The 
well matured and well cleaned, weighing not less than | disappearance of the grain warehouse during the same 
60 lb. per bushel, practically free from damaged kernels | period is significant and may enlighten those who 
and foreign grains, and containing 60 per cent. of hard | advocate floor storage. When an independent farmer 
red vitreous kernels. “‘ Commercial grades” cover | delivers his wagon or truck-load of grain—perhaps 
grain which because of climatic or other conditions | 50 to 300 bushels—at the country elevator, he may 
cannot be included in the classification provided for | either sell it outright or he may place it into storage 
in the Act. It is the duty of the Grain Standards |in one of three ways: (1) according to grade agreed 
Committee to define the commercial grades. The grade upon with the elevator operator; (2) in special bins, 
includes such wheat containing over 25 per cent. and | and (3) subject to inspector’s grade and dockage. 
not more than 50 per cent. of frosted or green kernels. A loading platform is a wooden structure at a railway 
‘No grade” means all good grain that has an excess | siding on to which a farmer can drive his team and 
of moisture, being tough, damp or wet, or otherwise | from which he can conveniently load the box car. 
unfit for warehousing. ‘‘ Rejected” grain means all | Used principally by those whose farms are within a 
grain that is unsound, musty, dirty, smutty or sprouted, 
or that contains a large admixture of other kinds of | 
grain and, or instead, seeds or wild oats, or that from | the alternative method of handling grain at the railway 
any other cause is unfit to be classed under any of the | station to that provided by the country elevator. The 
recognised grades. ‘‘ Condemned” means grain that | farmer who uses the platform avoids the payment of 
is in a heating condition or is badly bin-burnt, what- | elevator charges amounting to 0-875d. per bushel 
soever grade it might otherwise be. The straight! (at par), or about 3/. 13s. per 1,000 bushels; but he 
grades and modifications give rise to a large number of | has to secure a box car from the railway company, to 


certificate is disputed, the owner has the right of 
asking for a re-inspection and, finally, of appealing to 
the Survey Board, whose decision is supreme. Trains 
arrive at the inspection point at all hours, and sampling 
is continuous in three eight-hour shifts working a 
seven-day week. For inspection of the samples day- 
light is essential. When grain is being shipped at the 
terminal elevator it is graded out by the inspector in | 
charge. Grading out has to be done on the spot and 











few miles of the station, and who have a car-load of | 


one kind of wheat to ship, the loading platform forms | the shovel full of grain to the car door. 


on | car loads, all the track-hopper valves are fitted with 
sites leased from the interlocking gear so that only one hopper per belt can 
railway companies and | be emptied at a time. When the entire car-load of 
operated under licence | grain has been unloaded into the track hopper, the 
are 5,734 country ele- | valve is opened and, by belt conveyer, bucket elevator 
vators, each of which | and fixed spout, the grain is conveyed, elevated, and 


discharged into the garner immediately above the 
scale. During this operation, which may take from three 
| to ten minutes, depending on the capacity of the car 
| and leg,* the garner valve is kept closed till the entire 
| draft has been elevated. The grain is next transferred 
to the scale hopper and weighed, after which it is 
distributed as desired to any part of the elevator by 
means of a turnhead which discharges into fixed 
and movable spouts and on to conveyer belts. Fig. 7 
shows the grain being placed into storage by means of 
fixed spout, belt loader, conveyer belt, and tripper. 
Equally well the grain can be distributed by means of 
Mayo spouts to bins in the working house which are 
tributary to and feed, by gravity, the cleaning and 
conditioning machinery, to which reference is made 
elsewhere in the paper. 

In a well-designed plant it is possible, without 
re-elevating, to discharge the grain into any bin in the 
working house or storage. Actually the receiving leg 
depicted in Fig. 7 is arranged to discharge (1) through 
direct spouting to (a) two (or three) Mayo spouts, 
(6) two shipping bins, (c) the reversible transfer belt, 
(d) one (or two) belts over the storage bins, and 
(2) through a Mayo spout to another storage belt. 
The reversible transfer belt, which passes longitudinally 
through the working house, from end to end, is provided 
with a four-pulley tripper and with travelling belt 
loaders. Each of the Mayo spouts discharges into a 
large number of bins in the working house. 

Unloading of box cars into the track hoppers is usually 
effected by power shovels. A power shovel consists of 
a large two-handled scoop attached to a rope which 
is coiled on a drum mounted on a rotating shaft. The 
mechanism is arranged in such a way that the shoveller 
is free to move in the car with the shovel, but when he 
stops, the rope coils on the drum, and in so doing drags 
With two of 
these appliances in operation it takes about half an 
hour for two shovellers to unload and clean up a car 
containing 55 tons of wheat. During the last eight 


* Ths capacity of the receiving leg may be anything 
from 10,000 to 25,000 bushels per hour. 
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or ten years mechanical unloading appliances, called 
car dumpers or unloaders, have been introduced, and 
these expedite unloading and at the same time elimi- 
nate the work of the shoveller. Four such dumpers 
installed in an elevator at Montreal have a combined 
unloading capacity of 25,000 tons perday. Under ord- 
inary working conditions a dumper can be relied upon 
to unload a car in from six to eight minutes. The most 
recent development of unloading is by giving a recipro- 
cating motion to the clamped and slightly tilted car 
as soon as the flow of grain through the opened door 
has ceased, and the grain remaining in the car is 
rapidly shaken out. Dumpers of this kind have the 
important advantage over other types of being readily 
installed in existing elevators without costly structural 
alterations. 

Grain received by water is unloaded by counter- 
weighted bucket elevators called marine legs, which 
can be accurately positioned over the hatchways and 
lowered into the holds of the vessel to be discharged. 
On the dip or run down into the hold such a leg will 
elevate 22,000 to 25,000 bushels per hour. The marine 
leg is housed in, and controlled from, a portable marine 
tower in which the grain is weighed before it is loaded 
on to the conveyer belt leading to the storage bins. 
The marine tower for a leg such as that just described 
is about 150 ft. high, and complete with leg, it weighs 
550 to 600 tons. For positioning, the tower can be 
slowly moved along the quay, the usual travelling 
speed being 10 ft. per minute. Several of the large 
transfer elevators have three marine towers. 

In practice, the boot of the marine leg rapidly sinks 
to the bottom of the hold, and in a short time the 
grain ceases to flow to the leg as quickly as it can be 
elevated. When this happens, grain is brought to the 
leg by mechanically-operated ship shovels which are 
actuated by ropes and tackle from multiple-drum 
winches in the marine tower. Two shovels are used, 
and they are rigged so as to dig into the grain as they 
approach the leg and to slide over the grain as they 
recede. The movement of the shovels is controlled 
by air valves which alternately engage and release 
friction clutches on the rope drums of the winch. In 
this way the output is maintained long after the leg 
has touched bottom. The operation is repeated until 
the bulk of the grain has been brought up to the leg, 
when the ship shovels are discarded. At this stage 
lighter and smaller clean-up shovels are brought into 
action, and a man on the deck who is watching the 
shovel man in the hold engages the clutch by means 
of a pull cord. The final cleaning up is done by 
sweepers and hand shovellers. As an instance of the 
rapidity of unloading Lake vessels by the method just 
described, may be cited the discharging of a cargo of 
503,412 bushels of wheat by means of two marine 
towers in 19} hours, which is equivalent to a continuous 
discharge of 25,820 bushels per hour. 

Two arrangements of marine tower are illustrated 
diagrammatically in Fig. 8, page 142. Of these, the main 
diagram shows the lofter leg in the tower discharging 
on to a conveyer belt over the near-by storage house. 
Many such towers are used in the transfer elevators at 
the Georgian Bay ports, where grain is transferred from 
Lake boats to railway box cars. The equipment of a 
large marine tower of this type consists of a 25,000- 
bushel marine leg driven by a 100-h.p. motor and 
furnished with motors of 30 h.p. and 10 h.p. for lifting 
and positioning and with a 20-h.p. motor for operating 
the ship shovels. The tower is 164 ft. high above quay 
level and is provided with a 25-h.p. motor for travelling. 
The leg, 105 ft. between centres, is equipped with two 
staggered rows of 13-in. buckets bolted toa seven-ply 
belt at 12-in. centres. Grain is delivered through a 
hinged telescopic spout and an apron spout to a garner 
above the scale, which, in turn, discharges to a garner 
immediately below. This lower garner feeds a lofter 
leg of 152-ft. centres, equipped with a double row of 
18-in. buckets, pitched at 12 in., and driven by a 
125-h.p. motor. The lofter leg distributes through a 
hopper and through travelling loaders to either of two 
42-in. belts from which the grain is tripped to one 
of a number of 42-in. receiving belts over the storage 


bins. The arrangement (¢) shown by dotted lines in 





Fig. 8, feeds a conveyer belt which is housed in a tunnel | 


in the quay and which discharges into the boot of a 
receiving leg in the elevatoi. As the grain is weighed 
in the marine tower it can be spouted direct into the 
storage bins without re-weighing. 

Part of the shipping side of an clevator shipping by 
rail is shown in Fig. 9, page 143. Lrrespective of the mode 
of shipment, the grain it is desired to ship is loaded on to 


lower bifurcated end of which is flexible and is manipu- 
lated by block and tackle. The end of the spout is 
placed in the car and, as quickly as the scale hopper 
can empty and a column of grain can fall vertically 
80 ft. or more under the action of gravity, the car is 
loaded. By using a bifurcated spout loading takes 
place simultaneously from both ends of the car, and 
the grain is self-trimming. Including the time required 
for shunting, it takes less than six minutes to load a 
60-ton box car. Samples for grade are drawn by 
the inspectors as the grain is moving. The leading 
characteristics of the several items of equipment are 
tabulated in Fig. 9, and, depending on the size of the 
elevator, the shipping facilities may consist of as 
many as six such legs and associated equipment. 

When shipping by water is under way, the grain is 
weighed as before, but the draft is now only limited by 
the capacity of the scale, and the turnhead discharges 
into a spout which feeds into one of several shipping 
bins in the working house. Depending on the location 
of the elevator with respect to the quay, the shipping 
bins (a) discharge on to several wide belts which 
convey the grain to vessels berthed some distance away 
as shown in Fig. 10, on page 143, or (6) feed direct into 
telescopic dock spouts positioned over the hatchways 
of the vessel taking in grain. In a later section of the 
paper will be described in some detail the conveyer 
system which enables vessels lying at their regular 
berths to take in full cargoes or parcels of grain. Four 
36-in. belts loaded to capacity can handle about 
1,900 tons per hour, but trimming of the grain in the 
holds lowers this rate. At Montreal a vessel took on 
board 7,360 tons of wheat in 6} hours, which corre- 
sponds to a maintained average rate of 1,178 tons 
an hour. During the earlier part of the run, grain 
was loaded at the rate of 1,875 tons an hour. When 
the shipping bins feed direct into dock spouts the 
maximum rate of loading with 20-in. spouts is 800 tons 
an hour per spout, and vessels can be loaded at the 
rate of 3,000 tons per hour. One of the large Lake 
vessels has taken on board a cargo of 550,000 bushels, 
or 14,800 tons, of wheat in five hours. In a typical 
elevator there may be 12 to 15 shipping bins having 
a combined capacity of from 4,000 tons to 5,000 tons. 

Grain, as received at the terminal elevator, is more 
or less polluted by admixtures of various kinds, and 
all grain on which the inspector has set dockage must 
be cleaned to grade excepting “ rejected”’ and “ no 
grade ”’ grain, which is cleaned only at the owner's 
request. At the inspection point the dockage is deter- 
mined by means of sieves of legal size mesh. In the 
cleaning of grain at the terminals the screen used in 
the machines for removing the dockage are of the 
same mesh as those used by the inspectors in setting 
the dockage; but to expedite the cleaning process 
other intermediate screens and air separations are 
employed. The Board of Grain Commissioners may 
condemn any cleaning machine which in its opinion 
is not doing satisfactory work, and may order machines 
to be installed which will satisfactorily clean the grain 
to its proper grade. The Board also has the power, 
where it finds the cleaning facilities inadequate, to 
order the installation of such additional machines as 
will meet the requirements. 

One of the most widely used receiving cleaners is the 
“Monitor.” In this machine the light impurities, dust, 
and immature grains are first removed by air separation. 
The coarse refuse is then taken out by a roughing 
screen, through which the partially cleaned grain passes 
to the main cleaning screen. From the lower end of 
this screen is discharged everything larger than the 
kernels, while the grain itself passes through the holes 
in the screen on to a third finely perforated screen. 
The function of this screen is to remove fine dirt, 
cockle and seeds, all of which pass through the screen 
while the grain travels over its surface. Finally, the 
grain is subjected to a second air cleaning, after which 
it is discharged and spouted to a leg for elevating. 
The head of this cleaner leg is generally equipped with 
an enclosed three-way turnhead, by means of which 
the grain can be discharged (a) to either of two garners 
and weighed, or (+) direct to a telescopic distributing 
spout on the bin floor. 

As a rule the cleaners are located on the ground 


| floor of the working house in batteries of two to four 


| 


a belt in the storage basement and conveyed to the | 


boot of a shipping leg, the head end of which discharges 
into a garner immediately above a scale hopper fitted 
with a rotary valve. Below the hopper is a turn- 


machines. Each battery is tributary to a cleaner leg 
and is fed, through fixed spouts, by from two to six 
bins in the working house. Machinery of capacity 
sufficient to clean the grain as quickly as it is received 
is the ideal to be aimed at in designing and equipping 
the cleaning department of a terminal elevator; but 
in practice it is not an unusual occurrence for the 
cleaners to be continuously at work on a seven-day 


| week, because the amount of cleaning to be done varies 


head, the position of which can be varied according | 


as the grain is to be put on rail, on board ship, or 
eleewhere. When the grain is to be loaded into box 
cars it is weighed, in car-load lots of 45 to 60 tons, 


between wide limits from year to year. The by- 
products of cleaning—namely, the screenings, * tail- 
ings,” and dust—are of commercial value, chiefly 
on account of the whole and broken grain they contain. 
The screenings are normally discharged from the 


and the turnhead discharges into a car spout, the! cleaning machines to a screw conveyer and leg which 


- 





feed one or more screenings separators located on the 
distributing floor in the cupola of the working house. 
These machines, in turn, discharge to a double-disc 
separator, the first unit of which separates the wheat 
from the oats, and the second unit the seeds. In like 
manner, the tailings, after being passed over a rough 
screen to remove the straw, are fed to a machine 
which reclaims the grain from the unthreshed ears and 
which discharges to a disc separator for separating the 
wheat and oats. The air-borne dust from the cleaning 
machines passes to cyclones outside the elevator and 
is removed by a fan which discharges into another 
cyclone located on the bin floor above the screenings 
bin or on the roof of a dust-house remote from the 
elevator. Many methods of cleaning and conditioning 
are practised, and many different kinds of grain all 
requiring treatment of one sort or another are handled. 

In some seasons a high percentage of the crop may 
have to be dried prior to shipment. Grain inspected 
as “no grade” for moisture and dried may be graded 
as dried of the grade to which it belongs or as ** straight”’ 
grade, in the discretion of the inspector. The drying 
plants now installed in many of the terminal and port 
elevators have a combined rating of 1,450 tons of wheat 
an hour. The dryer is housed in a reinforced-concrete 
building adjoining the working house of the elevator. 
A large garner above the dryer receives grain direct 
from the cupola either by belt conveyer or by spout, 
and the dried grain is spouted to the boot of a dryer 
leg located in the basement of the working house. 
This leg discharges to a garner and scale, or through a 
telescopic spout to one of a number of bins. In 
operation, air, drawn by fan through the cooling 
chamber of the dryer, is passed over a battery of 
steam-heated pipes into the drying chamber which 
contains the damp grain. Such machines are designed 
to operate on continuous feed or on the batch principle. 
They are usually constructed on the unit plan and 
arranged so that they may be worked separately or in 
concert. Drying plants‘are rated in bushels an hour 
on a given percentage of extraction of moisture ; thus, 
750 bushels (or 20 tons of wheat) an hour on a 5 per 
cent. extraction, and in a large plant there may be 
12 such units. The object of the large garner above 
the dryer is to enable the plant to be operated to full 
capacity during the night, when the rest of the elevator 
machinery is closed down. 

The electric supply is three-phase alternating current, 
and is usually obtained from an outside source on the 
maximum-demand system with a penalty for low power 
factor. As a rule electric energy costs less than ld. 
per unit, and under favourable conditions of maximum 
demand and consumption, prices in the neighbourhood 
of $d. per unit have been obtained. Current consump- 
tion is governed by the character of the elevator, but 
for a modern cleaning house, handling a large volume 
of business and shipping grain by direct spouting, 
the consumption is not likely to exceed 0-85 kw.-hr. 
per ton of grain handled. The incoming high-tension 
supply is transformed down to about 550 volts for 
power and to 110 volts or 110/220 volts for lighting 
and signals. In most cases a continuous rating of 
50 per cent. to 60 per cent. of the combined ratings of 
the whole of the motors installed suffices for the power 
transformers. The many feeder circuits for the 
elevator are brought to a main distribution board in 
the substation, and each of these circuits is provided 
with an oil-immersed circuit-breaker fitted with over- 
load and no-voltage protection. 

At one time large synchronous motors, used as 
synchronous condensers, were installed for improving 
the power factor of the load, and oil-immersed con- 
densers have been extensively employed for the same 
purpose. The most recent practice is to use a number 
of self-starting synchronous motors for driving certain 
of the machinery, such as the receiving and shipping 
legs. Excited to give unity power factor at full load, 
these motors serve the dual purpose of driving the 
legs and of improving the power factor of the entire 
installation. Associated with most of the legs are 
conveyer belts, taking grain to or from the legs, and 
driven by induction motors. Under the light-load 
conditions which prevail when grain is not flowing the 
power factor of the induction motors is very low, but 
under such conditions the synchronous motors have 
a leading power factor, the effect of which is to improve 
the character of the load. In installations of this kind 
it is usual to arrange for about half the total motor 
horse-power of the elevator to be furnished by synchro- 
nous machines. Conveyor belts, small legs, car pullers, 
shovels, cleaning machines, and fans are driven by 
induction motors which, practically without exception, 
are of the squirrel-cage type. When such a motor is 
required to start under heavy load it is fitted with 
two squirrel-cage windings on the rotor, the combined 
effect of which gives the motor a high starting torque 
without excessive starting current and efficient opera- 
tion under running conditions. Depending on their 
location in the elevator, the motors may be of 
the totally-enclosed or pipe-ventilated or enclosed- 
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ventilated type, and the machines are usually fan-cooled. 
In view of the difficulty and cost of making airtight 
joints in the trunking, and of ensuring a supply of | 
clean air from outside, the use of pipe-ventilated motors | 
is not recommended. 

In the handling of grain large quantities of fine 
dust are liberated which, under certain conditions, 
form a highly explosive mixture in air. Ignition may 
be due to mechanical or electrical causes or to a naked 
flame. Briefly, designers endeavour to prevent serious 
explosions in an elevator by careful attention to 
ventilation, prevention of the accumulation of dust, 
and the protection of the electrical equipment. Under 
the Canada Grain Act, the elevator charges include 
insurance of the grain in storage. The insurance of 
wooden elevators and their contents is costly, and this 
is probably one of the principal reasons for the general 
adoption of reinforced-concrete structures. 


(To be continued.) 











THE EARTH RESISTANCE OF 
TRANSMISSION TOWERS. 


Tue transmission towers which have recently been 
erected near Dagenham by Messrs. Callender’s Cable | 
and Construction Company, Limited, Victoria-embank- 
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ment, London, E.C.4, for carrying the 132-kv. lines of 
the Central Electricity Board across the Thames, 
have already been described in ENGINEERING, and it 
will be recalled that they are 487 ft. high and 120 ft. 
square at the base.* The earth resistance of such 
towers is an important factor in operation and as no 
data exists from which this value can be calculated 
with any certainty, the results of some tests which have 
been made at the request of the Board by Messrs. 
Evershed and Vignoles, Limited, Acton-lane Works, 
Chiswick, London, W.4, will therefore be of interest. 

The earth resistance of a transmission tower depends 
on the dimensions of its footing and of the earth plates, 
as well as on the specific resistance of the surrounding 
soil, the latter being the predominating factor. The 
amount of current flowing through the soil largely 
depends on the moisture present, so that the “ earth” 
is electrolytic, and alternating current must therefore 
be used to measure its resistance. The measurements 
were actually made with a “‘ Megger” earth tester, 
one terminal of which, as shown in Fig 1, was con- 
nected to the earthed structure and the other two to 
current and potential spikes, which were driven into 
the soil at suitable distances from the “ earth” under 
test. The alternating current was obtained by passing 


the direct-current from the test generator through the | 


current coil of the ohmmeter and then through a 
rotating current converter, which was also driven by 
the generator handle, the result being that alternating 
current was delivered to the current terminal of the 
instrument and passed thence from the earth connec- 
tion under test to the current spike. On the other hand 
the potential coil of the ohmmeter obtained its supply 
from terminals connected to the earth under test and 
to the potential spike. Since this supply was derived 
from the soil section of the circuit it was already 
alternating, and was therefore made uni-directional 
before being passed to the potential coil by a rectifier, 
which was mounted on the same shaft as the con- 
verter. 

The ohmmeter comprised two coils mounted at a 
fixed angle to one another on a common spindle and 
swinging in the field of a permanent magnet. This 
spindle carried a pointer, which moved over a scale 


* See ENGINEERING, vol. cxxxiv, page 612 (1932). 


0.C.GENERATOR 


CONVERTER 0.C.TOA.C. 


RECTIFIER A.C.TOD.C. 


calibrated in ohms. The final position of these coils, 
and, therefore, of the pointer, depended on the ratio of 


| 


In these tests the earth wire linking the tops of the 
towers was disconnected, while in a second series the 


the voltage across the earth under test to the current | earth-plates were unbolted from the towers, so that 


passing through it, so that the indications of the 


voltage. By first driving the current spike into the 
soil at a sufficient distance from the structure and then 
making a series of tests with the potential spike at vary- 
ing distances from that structure, a curve of the shape 
shown in Fig. 2 was obtained. The first rapidly rising 
portion of this curve, up to the point A, represents 
the resistance of the soil surrounding the structure, while 


| of 200 ft. 


only the earth resistance of the structure was measured. 


instrument in ohms were independent of the generator | The results with the current electrode 600 ft. from the 


tower are given in curve D, showing a value of 0-11 
ohm. The resistance of the four plates in parallel 
was therefore 0-29 ohm. 

Similar tests were made in four different directions 
on the 362-ft. Roding Crossing towers, with the overhead 
earth wire connected and the current spike at a distance 
Though this distance was not quite sufficient 


the rising portion from the point B onwards represents | to give a horizontal curve, it enabled an approximate 
the resistance of the soil round the current spike. The ' value of 0-1 ohm to be deduced for the resistance to 


true value of the resistance 
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fourteen reinforced-concrete piles, 60 ft. long, and 
|are provided with an earth plate. This plate is 
bolted to the leg and buried in coke. 
that the current and potential spike did not have 
|to be placed so far from the towers as theoretical 
| considerations indicated, and curves A, B and C, in 
| Fig. 3, show the results obtained when the current 


| spike was at distances of 100 ft., 300 ft., and 600 ft. 
|away, respectively. As will be seen, a distance of | 
| 194,448 tons, compared with 


| 100 ft. is not sufficient, as the resistance curve is 
|nowhere horizontal. It is also interesting to note 
the hump caused by the presence of a fence round the 
tower. 








| 


It was found | 


Even at a distance of 300 ft., the curve B/| 


was still not quite horizontal in the centre and was also | 
influenced by the fence. At a distance of 600 ft., 


| however, as shown at C, the curve was nearly horizontal 
| and the resistance of the tower works out at 0-08 ohm. 





earth. 
was not quite the same at the same distances in all 
directions, as shown by the polar curve given in Fig. 4. 
Tests made on a standard 66-ft. 3-in. tower on the 
Luton- Watford line, with the current spike at distances 
of 30 ft., 50 ft. and 87 ft. from the tower, showed that 
the first distance was not quite far enough to give a 


It is interesting to note that the resistance 


horizontal curve. Readings at the other two distances 
gave the true resistance to earth of the tower at 4-4 
ohms. This was reduced to 0-7 ohm with the earth line 
in place and the current spike at a distance of 100 ft. 

Our thanks are due to the Central Electricity Board 
for permission to publish these results. 








GrowTu oF Britisu Arr TRANSPORT.—Figures dealing 
with the growth of British air transport which have 
just been compiled show that whereas eight years ago, 
when Messrs. Imperial Airways, Limited, were first 
established, the 15 machines constituting the company’s 
fleet flew a total distance of about 850,000 miles per 
annum, the present annual mileage of the fleet—which 
now totals 40 machines—has reached just over 2,000,000. 
At the present time, Imperial Airways aircraft fly 
approximately 6,000 miles a day, and the total length of 
the routes covered measures 12,000 miles. 


Imports oF Unirep KinagpomM AND Foreian Coan 
at MonrreAL.—We have dealt previously, on several 
occasions, with the increase in the shipments of United 
Kingdom coal to Canada. Complete figures for the 
1932 shipping season, which was recently concluded on 
the St. Lawrence River, have now been published. 
During the 33 weeks of open-water navigation, 2,758,987 
tons of sea-borne coal were received at the port of 
Montreal. Of this total, 1,118,287 tons consisted of 
Welsh and Scottish anthracite, as compared with 688,833 
tons in 1931. In addition, 215,804 tons of bituminous 
coal and 21,849 tons of coke were imported from Great 
Britain, 52,190 tons of anthracite from Germany, and 
2,321 tons of anthracite and 34,105 tons of bituminous 
coal from the United States. Imports from Great 
Britain constituted a new high record. During the same 
period, 1,176,148 tons of Nova Scotia bituminous coal 
were received at Montreal Harbour, a reduction of 
1931, these shipments 
being brought by 121 vessels averaging 9,720 tons for 
each cargo. In addition, 138,283 tons of bituminous coal 
were shipped from Sydney, Nova Scotia, directly to the 
plant of the Lasalle Coke Company in the Lachine Canal. 
It is encouraging to note that considerable quantities of 
Scottish anthracite are being imported into Canada 
during the present winter, through the port of Saint 
John, New Brunswick. 
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SCIENTIFIC RESEARCH IN 


ALBERTA. 

By western European standards, Alberta is a rela- 
tively undeveloped territory, and it is to be expected 
that the scientific activities under the control of the 
Provincial Government should be mainly directed to 
the discovery and exploitation of the natural resources 
of the Province. Under this heading mineral wealth 
has, until recently, received exclusive attention, and it 
is evident from the latest report of the Research Council* 
that the extensive geological surveys made during the 
field season, no less than the subsequent analytical 
work carried out in the University Laboratories at 
Edmonton, are amply justified by their results. During 
the last year or two, however, scientific methods of 
examination have extended to agricultural 
matters, and series of soil surveys have been carried 
out over the northern portions of the Province. In 


been 


this way some 8,000,000 acres of partially explored land | 


have been examined and classified according to their 
quality and suitability for cultivation or pasturage, 
or of merchantable timber. 


as sources 


Particular | 


regard has been paid in this work to the distribution 


of streams adequate for irrigation purposes, and to the 
existence of roads, game areas and other topographical 
details likely to prove of service to intending settlers. 
The discovery of water resources is deemed of suffi- 
cient importance to be included among the objectives 
of the geological reconnaissance parties. The more 
strictly scientific geological work, however, is con- 
cerned with detailed examinations of the properties 
and mode of occurrence of mineral deposits of poten- 
tial commercial value. Among the latter, outcrops of 
building stone are attractive subjects. They are in- 
vestigated on the site from the viewpoint of facility 
of quarrying, prepared specimens being subsequently 
tested in the laboratory for composition and physical 
characteristics. An exposure of iron-bearing rock in 
south-west Alberta has recently been surveyed. The 
results have proved disappointing commercially, but 
scientifically of considerable interest, from the high 
titanium content of the ore. Gypsum has also been 
discovered, occurring occasionally in the pure white 
state, but much more widely distributed in the form 
gypsiferous rock. Among exposed deposits of less 
obvious industrial value, mention may be made of a 


bed of white volcanic dust, having definite cleansing | 


properties. A good example of the value of experi- 
mental methods directed to the preparation of raw 
minerals for industrial purposes is afforded, in the 
case of bituminous sands, by the treatment now 
adopted for the separation of the bitumen, which is 
employed in road construction. Past failures to 
separate this material with unvarying success have 
now been traced to acidity and lime in the original 
mixture, and it has now been demonstrated that if 
bituminous sand is first made neutral or alkaline by 
treatment with soda ash, the subsequent separation 
of the bitumen by means of hot water presents no 
difficulty. 

The most important field of laboratory research is 
that concerned with the utilisation of coal and natural 
gas. The work on coal involves a fair amount of routine 
testing of samples from various mines, in connection 
with which an improved method of finding the true 
inherent moisture content has recently been adopted. 
On the chemical side, attention has been given to 
briquetting at high temperatures, and a satisfactory 
technique has been developed for the extraction of 
coal by means of organic solvents. With the aid of 
molybdic oxide as a catalyst, good progress has been 
made in the hydrogenation of certain classes of bitumen, 
whilst related experiments on a variety of Alberta 


coals have resulted, on a small scale, in the almost | 


complete reduction of several different types to liquid 
and gaseous products. In the case of natural gas, 
the recovery of constituents by pyrolysis has been 
attended with such a degree of success in the laboratory 
that operations have now been transferred to a semi- 
commercial scale plant in Calgary, where attention 
is now being primarily directed to the production of 
liquid hydrocarbons. At the National Research 
Laboratories in Ottawa, a similar investigation is in 
progress into the production of ethylene by pyrolysis. 
The joint project is regwded as highly promising, 
technically, but the most economical procedure is still 
in doubt, and will depend tc some extent on the markets 
available for the different products recovered from the 
gas. 


Tae LystirvTion or Propuction EnciIneers.—A new 
local section of the Institution of Production Engineers 
has been formed in Yorkshire, with headquarters at 
Leeds. Mr. James G. Young, works manager, Messrs. 
Sanderson, Brothers and Newbould, Limited, Sheffield, 
has been elected first president of the section, and the 
honorary secretaries are Mr. H. C. Newell, Leeds Technical 
College, and Mr. A. E. Cutler, Bradford. 


* Twelfth Annual Report of the Research Council of 
Alberta, 1931. Edmonton: W. D. McLean. 
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THE MASSEY ACCELERATOR FOR 
DROP STAMPS. 

In order to speed-up the action of drop-stamps, 
Messrs. B. and S. Massey, Limited, Openshaw, Man- 
chester, have recently introduced an accelerator, of 
which we reproduce a photograph in the annexed 
illustration. This, while making possible an increase 
in the number of blows per minute, does not reduce 
the force of the blow. The arrangement very 
simple, as will be clear from the figure, as well as being 
easy to apply to new or existing stamps. It consists 
of two cy linders placed between the slides, one on each 
side of the lifting belt, and fixed to the overhead girders. 
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A stiff piston rod projects downwards from each cylin- 
der, and the rising tup strikes these and forces them 
up into the cylinders. The air in the latter is thus 
compressed and the rods are cushioned, the energy 
stored up on the up stroke being used to increase 
the velocity of the fall. The maximum stroke of the 
stamp is halved, but force of the blow is not diminished. 

The shorter stroke and quicker fall make possible an 
increase in the speed of working, and in the case of a 
15-ewt. stamp which had previously a maximum of 
30 full stroke blows, the addition of the accelerator 
made possible an increase up to no less than 70 blows. 

The piston rods are prevented from following the 
tup during the last few inches of the stroke by an air 
buffer, and are thus relieved of the shock due to the 
blow. Only a small supply of compressed air is 
required, and a one-way valve is provided to com- 
pensate for leakage. The accelerator is made in 
various sizes to suit stamps of different falling weights. 

RoyvaL METEOROLOGICAI Socrety.—The Buchan 
Prize of the Royal Meterological Society for 1933 has 
been awarded to Mr. David Brunt for papers contributed 
to the Quarterly Journal and Memoirs of the Society 
during the years 1927-1931. 

Company ReorstTrations at Somerset Hovse.— 
Their statistical report relating to company registrations 
at Somerset House during 1932 has recently been pub- 
lished by Messrs. Jordan and Sons, Limited, company 
registration agents, Chancery-lane, London, W.C.2. 
As heretofore, the report consists of tabulated data 
regarding the new public and private companies regis- 
tered during the year; these are divided up into classes, 
and the capital involved in each class is quoted. 
tricity, gas, and water companies totalled 514, having a 
combined capital of 1,405,2501. Engineering companies 


to the number of 560, with an aggregate capital of 


2,165,3631., were registered, while 125 companies, having 
a total capital of 1,401,669/., had reference to metals 
and 118, with an aggregate capital of 2,437,1141., re- 
‘lated to mines and quarries. 


Elec- | 


(FEB. 3, 1933. 
CATALOGUES. 


Switchgear.—Messrs. M. and C. Switchgear, Limited, 
| Kirkintilloch, Glasgow, have issued a fully descriptive 
| catalogue of metal-clad oil-break switchgear for pressures 
up to 660 volts. 

Electrical Apparatus.—A new catalogue showing an 
extensive variety of regulators, rheostats and resistances 
is to hand from Messrs. The Cressal Manufacturing Com- 
pany, 31-32, Tower-street, Birmingham. 

Steam Boilers.—A striking pamphlet is to hand from 
Messrs. Babcock and Wilcox, Limited, Farringdon-street, 
London, E.C.4, containing reprints of some 20 illustrated 
advertisements recently published by them. 


Switchgear.—A series of illustrations, with brief de- 
scriptive matter, of internal isolation switchgear (White- 
head system) appears in a new catalogue to hand from 
Messrs. Switchgear and Cowans, Limited, Old Trafford, 
Manchester. 

Oil and Petrol Engines.—We have received from Messrs. 
Blackstone and Company, Limited, Stamford, a list of 
small petrol and kerosene engines, with pumping, lighting, 
&c., sets, and a list of oil engines of 5 to 14 h.p. in portable 
and stationary types. 

Electric Motors.—Messrs. Crompton Parkinson, Limited, 
Guiseley, Yorks., have issued a circular explaining the 
effect of their patent auto-synchronous motor in power- 
factor correction, and also some blue prints illustrating 
the application of their motors to various machines. 


Stone Crushers.—A catalogue illustrating two types of 
stone-crushing machines, with a range of outputs from 
3 tons to 300 tons per hour, is to hand from Messrs. 
Hadfields, Limited, Sheffield. These machines are of all- 
steel construction with special steels for various parts. 


Road Rollers.—Messrs. Ruston and Hornsby, Limited, 
Lincoln, have issued a new catalogue describing their 
24-ton road roller, driven by a 5 h.p. crude oil engine and 
suitable for by-roads, footpaths, grass lands, &c. The 
fuel cost is stated to be as low as ld. per hour in some 
cases. 

Electric Light Fittings.—A catalogue illustrating an 
extensive range of lamp holders, reflectors, lanterns, 
handlamps, showcase lights, &c., is to hand from Messrs. 
The Benjamin Electric, Limited, Tariff-road, Tottenham, 
London, N.17, with clearly tabulated particulars of 
capacities and prices. 

Electric Motors.—Messrs. The English Electric Com- 
pany, Limited, Queen’s House, Kingsway, London, 
W.C.2, have issued new catalogues describing electric 
haulage units for collieries, flame-proof motors up to 
70 h.p. for mines, and induction motors with closed air 
circulation for work in dusty places. 

Packing Machines.—We have received from Messrs. 
J. G. Jackson and Crockatt, Limited, Darnley-street, 
Glasgow, a series of leaf catalogues illustrating and de- 
scribing a number of machines for filling, packing and 
sealing small packages, and also a granulating machine 
and cartons supplied by the firm. 

Link-Disconnecting Boxes.—Messrs. W. T. Henley’s, 
Telegraph Works Company, Limited, Holborn-viaduct, 
London, E.C.1, have issued a new catalogue of their 
compact type of link disconnecting boxes, for three, four 
or five core cables at 660 volts. Particulars of a wide 
range of types and sizes are given. 

Rubber Products—Messrs. Dunlop Rubber Company, 
Limited, Cambridge-street, Manchester, have issued 
special catalogues dealing with rubber flooring, rubber 
hose and fittings for all usual purposes, and belting for 
power transmission and for conveyors. These catalogues 
are well illustrated and contain useful information. 


Electric Lighting—An interesting series of some 30 
illustrations of churches showing the effects of electric 
lighting has been issued by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C. 2. The illustrations are mainly of interior lighting. 
but a few examples of exterior flood light i ng are included. 


Power Transmission.—A number of sectional cata- 
logues to hand from Messrs. Frank Wigglesworth and 
Company, Limited, Shipley, Yorkshire, deal separately 
with tex-rope drives, ball and roller bearing plummer 
biocks, shafting, couplings, wrought-iron pulleys, variable- 
speed units and speed-reduction units, giving dimensions 
and prices. 

Electrical Apparatus.—We have received from Messrs. 
George Ellison, Limited, Perrybar, Birmingham, a 
pamphlet giving a brief and clear explanation of the 
| necessity for overload protection oi electric motors and 
| the appropriate devices, and also a pamphlet illustrating 
|the electric controls supplied for the new Ironbridge 
power station. 
| Extrusion Presses.—We have received two catalogues 
of hydraulic presses for extruding metals from Messrs. 
J. Rolland and Company, 2, Victoria-street, London, 
8.W.1, who are sole agents for the makers, Messrs 
| Fried. Krupp Gruson-werk, Limited, Germany. One 
| deals with the manufacture of lead sections and tubes and 
| the application of lead sheaths to cables, and the other 
| with the extrusion of copper, brass, &c. 








Stationary Oil Engines.—Stationary Diesel engines are 
' the subject of a new catalogue issued by Messrs. Harland 
and Wolff, Limited, Queén’s Island, Belfast. These are 
an addition to the firm’s manufactures which formerly 
| were, in the main, restricted to marine engines. — The 
|engines are of the four-cycle, trunk-piston, airless-injec- 
| tion type, and are made in combinations of three, four, 
| five, six and eight cylinders on one crankshaft. Full 
| particulars are given of the various parts and much 
| useful technical information is included. The powers 
range from about 100 b.h.p. to 2,000 b.h.p. 
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80,000-TON GRANARY AT BAHIA | the Buenos Aires Great Southern Railway to serve | least, at Bahia Blanca, there was a prima facie 

BLANCA. its southern area, and Puerto Galvan, constructed as | reason for consideration of the problem at that port. 
tc }an outlet for the Bahia Blanca North Western | In the early part of 1927, therefore, Mr. C. P. Kinin- 
Tue handling of grain in bulk, which involves its| Railway. Both are now under the control of the | month, of Messrs. Henry Simon, Limited, at the 
ollection from the producers’ railway wagons, its | Great Southern Railway, and are operated as one request of Mr. J. M. Eddy, C.B.E., then general 
‘leaning and separation, and its delivery into vessels | port which serves the whole of the southern part of | manager, and now a director of the Great Southern 
for export overseas, constitutes, nowadays, a major | the large and fertile province of Buenos Aires and | Railway, made an investigation into, and a detailed 
engineering problem. A great degree of interest,| the developing territories of the Pampa and the | report upon, the traffic difficulties briefly outlined 
therefore, attaches to the 80,000-ton granary, | Rio Negro. The great bulk of the export traffic|above. The Board of the Railway Company 
erected and equipped at the port of Bahia Blanca, | consists of grain, principally wheat, of which well | accepted, in general, the main conclusions of the 
Argentine Republic, by Messrs. Henry Simon, | over 2,000,000 tons have been shipped in a single | report and adopted its principal recommendation, 
Limited, Cheadle Heath, near Manchester. The | season. | viz., the construction of a modern central granary 
figure of 80,000 tons refers to the storage capacity,| The previous conditions attendant on the handling | of 80,000 tons capacity and extensive grain dis- 
the handling rate on the incoming side being 1,000} of the grain were both complex and costly. The|charging, handling and loading plant at Puerto 
tons of grain per hour, whilst that of the outgoing| amount of water-side storage available for grain | Ingeniero White, specially designed to meet the 
side enables six ocean-going ships to be loaded | had been for many years quite inadequate, and in | particular difficulties being encountered. This port 
simultaneously with 1,000 tons per hour each. The| order to meet their needs, the shippers had con-| was chosen as being the point at which the main 
main features of the installation are the central | structed stores and sheds at various points adjacent | classification was carried out and adjacent to where 
reinforced - concrete granary, railway wagon-un- to the ports to the number of 30 or more at one of | the bulk of the private stores were situated, whilst 
loading equipment, shipping galleries, and a loading them, of 12 to 14 at the other, and of a more or less | it was also the most convenient of the two ports for 
jetty which will accommodate four big ships. In| temporary nature. The railway company granted the purpose of centralising the grain unloading. 
addition, there are galleries connecting with the two | the shippers the privilege of free transport from these | A site was selected sufficiently close to the two 














GENERAL ViEW LOOKING SOUTH. 


Fie. 1. 


earlier granaries situated on an old jetty. The|stores to the water-side. When the grain was 
granary is the largest in South America, and its | dispatched from the interior to the port, the freight 
equipment is, probably, the most complete in the | charge included the charge for loading into the ship ; 
world. Some further idea of the large scale of the| but only a portion of the grain went direct to the 
installation may be gathered from the fact that the | ship, or to the existing elevators on the water-side. 
new equipment includes 120 conveyors, having an| The remainder, on arrival at the port station, was 
aggregate length of approximately five miles, whilst | dispatched to the numerous private stores, from 
there are over 12 miles of conveyor and elevator| which it was subsequently re-railed to the water- 
belting. The plant is electrically driven throughout, | side free of charge. This state of affairs involved an 
and the equipment includes a substation for trans-| enormous amount of traffic. The incoming wagons 
forming the current supply from 6,750 volts to| had to be weighed, sorted, delivered to various 
440 volts. About 240 electric motors, ranging from | private sidings, re-marshalled for dispatch and sent 
3 h.p. to 180 h.p., and for the most part of the pipe-| out against the incoming traffic stream. Apart 
ventilated type, have been installed. The aggregate | from the labour and confusion arising from so much 
horse-power of these is nearly 10,000. The scheme | handling, the use of the wagons for merely running 
has cost over 1,000,000/. to complete, Messrs. | grain into the private sidings, &c., and out again was 
Henry Simon’s portion of the work amounting to| estimated as being equivalent to the immobilisation 
over 800,000/. Our description of it is illustrated by | of from 50 to 100 standard 45-ton wagons, according 
Figs. 1 to 12, on this and the following pages, and | to the conditions of the year, and five locomotives, 
on Plates VI, VII and VIII. each with driver, fireman, foreman shunter and three 
Before commencing an account of the installation, | shunters, at the height of the season, and for this 
some consideration must be given to the conditions | traffic the railway company received nothing what- 
which preceded it, as these materially influenced the | ever. 
design, two local practices in particular causing it| Operations of equal or greater complexity are, 
to differ considerably from export elevators in other | of course, inevitable in the case of mixed merchan- 
parts of the world. The port of Bahia Blanca is | dise, such as that coming into a British port, but, as 
situated some 20 miles from the open Atlantic on an| grain is susceptible of simple mechanical manipu- 
inlet resembling an estuary. It consists of two small lation and classification, and as it forms the greater 
ports, the Puerto Ingeniero White, constructed by! part of the traffic, for several months of the year at 














small existing granaries to enable the new granary 
to be connected up with them by means of belt 
conveyors. It was also decided to construct a 
central unloading station and to provide four 
additional loading berths, the need for which had 
long been felt. 

The two local practices referred to earlier as 
affecting the layout are as follows :—(a) Although 
the greater part of the Argentine grain has been 
shipped for many years past in bulk, it still arrives 
at the port in bags, and a certain small proportion 
of bagged cargo is invariably shipped on top of the 
bulk cargo to diminish the chance of the latter 
shifting in bad weather. By this means the ships 
avoid the necessity of having to construct the 
so-called “‘ feeders,” i.e., timber shuttering, in use 
in the North American trade. (b) There is no 
publicly-regulated system of grading of grain in 
use in the Argentine ; therefore, the identity of the 
grain owned by individual shippers must be pre- 
served throughout in storing and handling opera- 
tions. The shippers, furthermore, have had no 
previous experience of working in a common 
granary, so, in order to avoid possible disputes, 
it was decided to sectionalise the granary in such 
a way that each shipper could have reserved for 
him entirely one or more sections for storage and 
loading and for cleaning purposes. It may also 
be mentioned that it is customary in the Argentine 
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to denominate the capacity of grain stores in tons| the new buildings. The subsoil is composed of sand | gonal. The circular bins are 14 ft. 9 in. in diameter 


of wheat. For comparison with granaries elsewhere, 
it should be noted that 80,000 tons of wheat is 
equivalent to about 3,000,000 bushels. The capacity 
of the granary was determined by reference to 
the quantities of grain that had been previously 
stored in the port, due weight being given to the 


prospects of an increase in export, the effect of | 


increased shipping capacity in diminishing the 
necessity for storage, and the facility with which 
the storage part of the granary could be extended 
in the future if suitably designed. 

The contract for the superstructure of the granary 
and the whole of the grain-handling equipment 
was placed with Messrs. Henry Simon, Limited, in 
October, 1927, but, owing to unexpected difficulties 
and to Government formalities, the contract for 
the foundations was not placed until about two 
years later. This latter part will be dealt with 
first, but in order to obtain a general idea of the 
whole scheme, the general view in Fig. 1 on page 
147, and the outline layout in Fig. 2, above, 
should be consulted. The original jetty with its 
two small granaries, marked “ Elevator No. 1” 
and “ Elevator No. 2,” are shown at the top of 
Fig. 2. To the right of the figure is a basin in 
the centre of which is the new jetty carrying a belt 
gallery containing conveyors for loading vessels at 
the four berths provided by the jetty. To the left 
is the group of buildings comprising the new granary, 
from which a belt gallery is led to the old granaries, 
which gallery is continued along the old jetty, 
so that vessels lying on the inner side of it can be 
loaded direct from the new granary. The reception 
shed for the unloading of the incoming wagons 
adjoins the new granary. The major portion of 
the new work is readily identifiable in Fig. 1 and in 
the general view, looking in the reverse direction, 
reproduced in Fig. 5, Plate VII. 

It will be noticed from Fig. 2 that the basin 


previously extended farther to the north, as indi- | 


cated by dotted lines. The whole site upon which 
the main buildings are erected originally formed 
part of the foreshore of the bay, and was reclaimed, 
to the dotted lines, some twenty-five years ago. 
The further reclamation, by which the basin was 


and clay with some felspathic decomposition. In 
| the absence of a solid rock stratum on which to 
| build, the whole area of the buildings and structures 
|} was studded with reinforced-concrete piles driven 
on the “ Vibro” system, and 4,817 in number. 
Upon these was laid a foundation raft of a thickness 
| varying between 16 in. and 60 in., including the 


| waterproof protection. This raft was formed with 


| varying levels to constitute the basement slabs of | 
the unloading shed, intake elevator pits and shipping | 


elevator pit, and the ground-floor slabs of the main 

| buildings. The basement slabs were waterproofed 
| by first placing a 4-in. layer of concrete and covering 
| this with two coats of Trinidad asphalt. This was 
protected’ by a layer of cement mortar reinforced 
with expanded metal, the final slab being formed on 
this. The retaining walls surrounding the pits 
were waterproofed with asphalt and “ Techoid ”’ 
felt, protected by cement mortar with expanded 
metal reinforcing. The foundation work was the 
subject of separate contracts, and was carried out 
by Messrs. Christiani and Neilsen, S.A., and by 
Messrs. Westley, Williams and Company, both of 
Buenos Aires, to the designs of the engineer-in- 
chief of the railway company. 

The main buildings consist of the following :— 
The unloading shed, 602 ft. long by 134 ft. wide. 
This is the low structure with a saw-tooth roof seen 
to the extreme right of Fig. 1. To the left of it is 
the working house, surmounting a group of bins 
and having a step-like formation. The upper part 
contains the machinery for weighing, classifying, 
and cleaning the grain. It is 210 ft. by 98 ft., and 
221 ft. high from the ground level to the highest 
part of the roof. The larger group of bins at the 
left of the main buildings forms the main storage. 
It is 222 ft. by 165 ft. by 127 ft. high from ground 
floor to roof. Between the two groups of bins is 
the shipping house, 222 ft. by 61 ft. This houses 
12 shipping scales, below which are the belt con- 
| veyors, which form the first section of the shipping 
lines contained in the galleries along the two jetties. 


| The arrangement of the bins will be better under- | 


stood by a reference to the part-sectional plan given 
in Fig. 3, Plate VI. The working house contains a 


shortened, was carried out for the construction of | total of 126 bins, partly circular and partly poly- | 


inside, by 60 tt. overall depth, and have a capacity 
of 206 tons each, whilst the polygonal bins, with a 
few exceptions, have a capacity of 129 tons each. 
The main storage bins are 18 ft. in diameter inside, 
by 91 ft. 6 in. in depth overall. They have a capacity 
of 463 tons each, the accompanying polygonal bins 
each holding 111 tons. The total number of main 
storage bins is 196, the total number of grain bins 
in both groups being, therefore, 322. 

Both the main storage and the working house 
bins are arranged in rows of 12, there being 9 such 
rows in the former, and 6 in the latter. It will 
be noticed in Fig. 3 that certain parts of the bin 
walls are shown hatched. This does not represent 
any structural difference, but is merely to indicate 
the manner in which six distinct sections are pro- 
vided, the accompanying machinery being also in 
six sets. The arrangement of this machinery and 
the distributing spouts is such that -no grain can 
be passed from one section into the shipping scales 
or cleaning machines of another section. Transfer 
from one section to another can be effected only by 
making use of the common reception elevators, 
which are under the direct control of the railway 
company, and cannot be employed by an individual 
shipper without the knowledge and express consent 
of the management. 

Before dealing with the actual process of handling 
the grain, some particulars may be given of the 
construction of the buildings. The unloading shed 
is built of steel, each bay of the saw-tooth roof 
being provided with southern lights 7 ft. deep. 
The shed is open at both ends, and has six railway 
tracks, of 5-ft. 6-in. gauge, passing right through it. 
The tracks are spaced 19 ft. 8} in. from centre to 
centre, and underneath each of them is a line of 
eight reinforced-concrete unloading hoppers, each 
hopper being 39 ft. long. They are constructed 
with an approximately parabolic cross section, and 
have 11 outlet holes on the longitudinal centre line. 
The interior between these holes is formed with large 
ridges of mass concrete, so as to provide an angle 
of fall to the outlet of not less than 35 deg. in any 
direction. The rails are carried on deep concrete 
girders surmounted by longitudinal timber sleepers, 
the space between and outside the rails being left 
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80,000-TON GRANARY AT BAHIA BLANCA. 


CONSTRUCTED BY MESSRS. HENRY 


Fig.12. CROSS SECTION OF WORKING HOUSE 
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clear except for a steel grid, for the grain to fall 


through, forming a continuous working floor. 








| constructed by means of moving forms continuously 
The | 


lifted during pouring. This work was performed 


floor of the basement containing the hoppers is, | in two sections, the pouring of each section occupying 


the rail level, and the shed has a clear internal 
height of 16 ft. 5 in. 

The working house is of reinforced concrete 
throughout, in common with the remainder of the 
granary structure, with the exception of the over- 
head galleries connecting it with the main storage. 
There are two storeys in the working house below 
the bins and four above, with some intermediate 
platforms carrying particular items of machinery. 
The main columns supporting the bins are of 
hexagonal hooped construction, and are continued 
between the bins as rectangular columns to support 
the upper floors. Haunched beams, disposed 
diagonally, carry the slab on which the beams are 
formed. The bin walls are 6 in. thick, and were 


for the greater part of its area, 15 ft. 9 in. below | six days. 





The columns supporting the bins in the 
main storage are of two sections, octagonal, and 
somewhat elongated, to accommodate the conveyors 
below. These columns are all mushroom-topped, 
the slabs carrying the bins being constructed 
without beams. 
each way. 
built into the concrete, as also are those of the 
working-house bins. 

A hopper shape is given to the bottom of the bins 
by an earth filling, tamped and finished off approxi- 
mately to the required shape and covered with 
2} in. of concrete trowelled off smooth. The bin 
walls in this case also are 6 in. thick, and were 
constructed by moving forms in three sections, 
each section taking approximately nine days to 


The columns are pitched 18 ft. 5 in. | 
The outlets are finished with a casting | 





SIMON, LIMITED, ENGINEERS, MANCHESTER. 


complete. Owing to the considerable temperature 
range to which the roofs of these buildings are 
exposed, varying from sharp frost in the winter to 
the direct rays of the sub-tropical sun in the summer, 
an insulating layer of cell concrete, 2 in. thick, with 
a waterproof covering of Ruberoid, has been formed 
on them. The shipping house is united to the 
working house at each floor level, with the exception 
of the scale floor. It is connected to the main 
storage by a covered way at the ground level and 
by six conveyor galleries overhead, part of which 
are formed as bridges of concrete with light steel 
superstructures, covered with corrugated iron, 
upon them. The buildings were constructed 
throughout to the specifications and general designs 
of Messrs. Henry Simon, Limited, by Messrs. 
Christiani and Nielsen, of Copenhagen and Buenos 
Aires, who were the sub-contractors, and were 
responsible for the detail designing. Although a 
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granary is not a structure susceptible to dgoesative | 
architectural treatment, considerable attention was | 
given to appearance, and the result, as shown in the 
several views, is not at all unpleasing. | 

The machinery arrangement is, perhaps, best 
understood by considering its operation, and the | 
flow-diagram given in Fig. 4, Plate VI, forms the | 
best introduction. Little more than half the lay-out | 
is shown in this figure, the omitted portion, which | 
deals with one-half the granary, being practically 
similar to the portion shown. The shipping belts, 
however, are complete at the right and appear on 
that side only. Their connection with the half of 
the granary not shown is indicated at the left of 
the figure. Concurrently with this figure, the general 
arrangement views in Fig. 12, page 149, and Figs. 
6 and 7, Plate VII, should be referred to, the 
same reference letters having been adopted, where 
possible, in all the figures to assist identification of 
the various parts. The six railway lines, with 
their unloading hoppers, are indicated at A. Each 
set of lines is worked alternately, so that, while 
wagons are being unloaded on one set the hoppers 
on the other set are being emptied, and a fresh lot 
of wagons is being brought into position. At the 
beginning of the cycle, eight wagons on each of the 
lines Nos. 1, 3 and 5 are pushed to the entrance of 
the unloading shed at its north end by shunting 
locomotives. These do not enter the shed on 
account of fire risk, and the wagons are handled | 
from the entrance by three sets of endless steel 
ropes passing over pulleys beneath the ground level. 
The upper lap of the rope runs in a steel trough 
embedded in the concrete structure of the hoppers 
and extending approximately the full length of the 
shed. ‘The ends of a break in this lap are attached 
to a carriage running in the trough and having a 
projecting bollard, to which the train of wagons is 
coupled. 

The ropes are operated from a live pulley at the 
south end of the shed. This is driven, through 
reducing gear, by a 55-h.p. motor and traverses the 
bollard in either direction at a speed of 75 ft. per 
minute. Means for tensioning the rope are pro- 
vided. The motors may be stopped, started or 
reversed by pull ropes placed at frequent intervals 
along the shed, so that the operator is always close 
to a point from which the movement may be con- 
trolled. Limiting switches at each end prevent over- 
running. The hoppers will accommodate eight of 
the standard 45-ton wagons employed on the Argen- 
tine Railways, without separating the wagons, but 
the gear can be used for positioning individual 
wagons when necessary, for example, if a number 
of short wagons are included in the row. The 
haulage gears are sufficiently powerful to move 
eight loaded and eight empty wagons at once, so 
that as a fresh lot of loaded wagons is brought into 
piace the empty ones are pushed out from the 
southern end of the shed. They are then handled by 
the ten capstans shown in Fig. 2, and transferred 
to two lines outside the unloading shed, whence they 
are subsequently removed for marshalling for return 
up country. The outlets at the bottoms of the 
hoppers are opened and closed by a long slide valve 
having eleven openings. An inclined plate is attached 
to the underside of the valve and comes immediately 
under each opening when the valve is opened so 
that the grain in its descent falls evenly on to the 
conveyor belt below the hoppers. The opening and 
closing of the valves is effected by rack and pinion 
gear, operated through wire ropes by small hand 
winches situated in cabins at the south end of the 
hopper lines. Interlocking gear ensures that only 
one valve can be opened at a time, so that the 
hoppers in the line of eight can only be discharged | 
in sequence or individually, as required. A view of 
the underside of the hoppers and the conveyor below 
them is given in Fig. 8, Plate VIII, and one of the 
operating gear house in Fig. 9, on the same Plate. 

Beneath each line of hoppers there is a single belt 
conveyor, 36 in. wide by approximately 325 ft. 
long. These are indicated at B, in the figures, and 
feed short transverse conveyors C, which deliver 
the grain to the boots of the main, or intake, 
elevators D, of which there are six. Both con- 
veyors and elevators have an individual delivery 
capacity of 500 tons per hour. The elevators 





extend to the top of the working house and are 232 ft. 


high from the centre of the boot pulley to the 
centre of the head pulley. The pulleys are, re- 
spectively, 30 in. and 96 in. in diameter and have 
rubber-covered faces 39 in. wide. The belt is 36 in. 
wide and is of rubber and canvas. The buckets are 
arranged in two staggered rows, and are 8 in. by 8 in. 
by 16} in. wide, pitched at 14 in. The trunk is 
41 in. by 15 in. inside, and is fitted at a suitable 
position with a diverter box. The diverting pulley is 
15 in. in diameter. Each elevator is operated by 
a 180-h.p. motor running at 490 r.p.m., the drive 
being through double-reduction spur gears, running 
in an oil bath and giving a belt speed of 600 ft. 
per minute. A retaining gear is fitted to prevent the 
elevator from running back. All the pulley shafts 
are ving lubricated. The whole of the head gear is 
mounted on a built-up steel frame supported on 
reinforced-concrete pads. The casing is fitted with 
inspection doors and extends through the roof 
where it terminates in a manhole cover acting also 
as a relief valve in the event of an explosion. Access 
for repairs and renewals can be effected through this 
cover. A motor-operated 5-ton travelling crane of 
the portal type runs on rails on the roof above the 
covers, and also commands the lift well of the 
granary. 

From each of the main or intake elevators D, a 
spout leads to the hoppers, or garners, above the 
intake scales F, or to three reversible transfer con- 
veyors E. Considering the right hand of Fig. 4, it 
will be clear that three elevators deliver to the three 
scales in that half of the granary, but by reversing 
the transfer conveyors the same three elevators 
can deliver to the scales in the other half of the 
granary, each conveyor serving two scales, i.e., one 
in each half of the house. The transfer conveyors 
and the elevator heads are shown in Fig. 10, 
Plate VIII. Only three of the elevators receive 
grain at the same time, each group of three being 
in operation for about 45 minutes, the time 
required to unload a wagon, turn and turn about. 
When the change-over from one group of elevators 
to the other takes place, corresponding with the 
change over from one group of hopper lines in the 
unloading shed to the next, the transfer conveyors 
are reversed, the feed and delivery chutes being 
altered to suit. The reversal of the conveyors is 
automatically effected with the starting up of the 
particular conveyor group. The swinging over of 
the terminal spouts is performed pneumatically by 
a special device. 

Each wagon load of grain is dealt with inde- 
pendently. It is not removed from the unload- 
ing hopper until the wagon is empty, and while 
it is being removed by the hopper line conveyor, 
another hopper valve in that line cannot be opened. 
In any case a valve is not opened until the man in 
charge of the scales signals his readiness to receive 
the load. The intake scales, F, are of the so-called 
dormant-hopper type, each of which will weigh a 
full wagon load of grain at a time, and the garners 
from which they are fed hold the same amount. 
The gates leading from the garners to the scales are 
of the double drop-door type. They are opened by 
pneumatically-operated plungers and closed after 
discharging by counterpoises. The outlet gates of 
the scale hoppers are opened and closed by pneu- 
matic cylinders. The scales are shown in Fig. 11, 
Plate VIII. The weighed grain is deposited on one 
of the distributing conveyors, G, which run across 
the working house over the top of the bins in the 
main storage. There are six conveyors, one to 
each section of bins. The bins themselves, for one 
half of the house, are indicated at H for the main 
storage and at A for the working house. As already 
stated there are 196 bins in the main storage, all of 
which are served by the conveyors. 

Each of the distributing conveyors is 318 ft. long 
by 42 in. wide, and is fitted with a weighted pulley 
drop tension. The speed is 750 ft. per minute, which 
gives a capacity of 650 tons per hour each. The 
drive is by individual 60-h.p. motors running at 
725 r.p.m. and having single-reduction spur gearing 
working in an oil bath. The head pulley is 30 in. in 
diameter, the tail pulley 18 in. in diameter, and 
the diverting pulleys 15 in. in diameter. All have 
faces 44 in. wide, rubber faced. The belt is of 
rubber and canvas and is supported on five-roller 
type troughing sets, comprising 5 in. in diameter 





rollers mounted on hollow steel spindles carried in 
cast-iron brackets. Each set is a self-contained 
unit carried on a channel which spans the side rails, 
the units being spaced at intervals of 4ft.6in. The 
return side of the belt is carried by return sets 
spaced at intervals of 13 ft. 6 in. These sets are 
built up of cast-iron rollers, 5 in. in diameter, 
mounted on shafts running in swivelling bearings 
fitted in cast-iron brackets. 


(To be continued.) 








THE ENGINEERING OUTLOOK. 
III.—Tue Moror Cycie anp CyoLe INDUSTRY. 


THE motor cycle and cycle industry is closely 
allied to the motor industry, and in many cases 
production of both is carried on by the same firms 
and in the same works. Its activities are, never- 
theless, sufficiently distinct to make it necessary 
to deal with its position and prospects separately. 
Within the industry a further sub-division is 
necessary into (a) motor cycle and (b) cycle, as 
the circumstances of these two branches are often 
widely different. As regards employment statis- 
tics, however, these sub-divisions cannot be made. 
The Ministry of Labour employment statistics, given 
in Table I, group the motor cycle and cycle indus- 
tries with the motor and aircraft industries, and 
the motor industry, being very much the biggest 
of the three, unduly influences the movement of 
the figures. 


TasLe I.—XZmployment in Construction of Motor 
Vehicles, Cycles and Aircraft. 











Motors, Cycles and Aircraft. 
Year. ; - 
Number | Number Number Index 
Insured. Unemployed.| Employed. | 1923100. 
1923 191,830 16,108 75,722 100-0 
1924 203,340 16,145 187,195 106-5 
1925 214,840 14,100 200,740 114-3 
1926 224,040 21,609 202,431 115-6 
1927 232,860 18,339 214,531 122-5 
1928 234,830 22,015 212,815 121-1 
1929 245,410 17,614 227,796 129-6 
1930 247,140 40,647 206,493 117-5 
1931 251,320 57,462 193,858 110-3 
1932 252,080 55,779 196,301 111-5 

















The Ministry’s figures given are subject to the 
changed basis of compilation of the number of 
insured work-people, by which persons under 16 
and over 64 years of age are excluded. It may be 
deduced, from other indications, that the slight 
improvement in aggregate employment in this 
group was caused by increased activity in the 
motor industry, while the aircraft industry held 
its ground, and the motor cycle and cycle industry 
suffered a serious set-back. 

(a) Motor Cycles.—The production of motor 
cycles in recent years is estimated to have been as 
follows :— 

Taste II.—Production of Motor Cycles. 





1907 ... 3,800 1923... 80,000 1928... 144,000 
1919... 65,000 1924... 110,000 1929... 148,500 
1920... 100,000 1925... 120,000 1930... 120,500 
1921... 80,000 1926... 140,000 1931... 74,000 
1922... 60,000 1927... 162,000 1932... 68,000 


For the further reduction of 8 per cent. in produc- 
tion during 1932, the home market has been partly 
responsible. This was especially the case during 
the first half of the year, a marked improvement 
having set in as from July, 1932. As regards the 
export market, which is so vital to this industry, 
the position has been even less satisfactory. The 
latter half of the year, it is true, showed some 
signs of improvement, or at least of deceleration in 
the rate of decline, but they were of an uncertain 
nature. These declines would, in themselves, be 
less disastrous did they not follow decreases of 
50 per cent. in 1931, as compared with 1930, and 
of 30 per cent. in 1930, as compared with 1929. 
They are, however, no more than a reflection of 
declining purchasing power in the world market, 
aggravated by the spread of exchange control, and 
do not suggest that the competitive power on 
merits of the British industry is abated. 

In Table ILI, the exports of motor cycles and 
tricars are given for a series of years. Here, again, 
world-wide contraction of purchasing power is in 
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is split in a plane at right angles to the plates and that 
the components thus formed are entirely isolated 
from one another electrically. This system has been 
adopted to allow for the fact that, since the voltage 
across the insulation of the core is proportional to 
the width of the plate, there is a maximum width 
beyond which it is unsafe to go without reducing 
the factor of safety. Messrs. Ferranti also con- 
structed the four 20,000 kv.-a., 66/22-kv. trans- 
formers, through which the outgoing feeders to 
that part of the London Power Company’s system 
which operates at that pressure are supplied, as 
well as the two 6,250 kv.-a., 66/3-3-kv. trans- 
formers from which the auxiliary power required 
in the station can be obtained, as an alternative 
to the service alternators. The 20,000 kv.-a. 
units are fitted with on-load tap-changing gear on 
the 66-kv. side, which will enable the voltage to 
be regulated within + 10 per cent. in fifteen steps. 
The construction of this gear was also described 
in the previous article to which reference has just 
been made. All these transformers are installed in 
cubicles below the switch-house, which are open to 
the outer air. 

The 66-kv. switchgear which controls the high- 


of the levels ruling during 1928 and 1929. These 
figures reflect the intense efforts of the British 
industry to maintain volume with lower-priced 
machines. 

At the same time, the value of parts and acces- 
sories of cycles exported was more than twice the 
value of complete machines, and showed a sufficient 
increase, as compared with 1931, to make the 
combined total values for 1932 greater than in 
the previous year. With the exception of Japan, 
almost all foreign markets contributed to this 
increase, Australia and India both showing a 
gratifying expansion. 

In Table IX the corresponding figures of net 
imports are given, from which it will be seen that 
as, in the case of motor cycles, the superiority of 
the British product, reinforced by the depreciation 
of sterling and import duties, has wiped out foreign 
competition in the home market. It is satisfactory 
that the importation of parts of cycles for assembly, 
which was formerly the most serious form of com- 
petition, has also been practically stopped. 

At the end of 1931, when looking forward to the 
prospects for 1932, it was anticipated that both 
these industries would again operate at the low 


motor cycles exported from each of the five main 
producing countries is shown in Table VI. 

It will be seen that both the volume and value 
of international exports of motor cycles had declined 
in 1932 to roughly one-quarter of the 1929 level. 
It is interesting to note that when reconverted to 
sterling at the average rate of exchange prevailing 
during the year, the average values do not show 
any wide variation, in spite of the wide fluctuations 
of the exchanges and greatly-reduced scale of the 
business. It is also satisfactory that the British 
industry retains its undisputed supremacy, though 
unfortunately it is unable to take full advantage 
of the great potential demand which exists every- 
where for British machines owing to artificial 
restrictions of imports by Governments. 

(6) Pedal Cycles.—The pedal-cycle industry has 
maintained its position relatively rather better 
than the motor-cycle branch. The home market 
has shown very little further contraction, while the 
decline in exports has been only moderate com- 
pared with the large decreases of recent years. 
Production in recent years is estimated to have 
been as follows : 


Taste VIL.—-U.K. Production of Pedal Cycles. eer f if - 

1924 704.352 1929 840,000 evels of 1931. No reason was, however, seen} tension side of the 80,000 kv.-a. machine trans- 

1925 640,000 1930 660,000 to anticipate much further recession unless a com- | formers and the 11 feeders which are operated at 

ese 680,000 ese 535,000 plete breakdown of international trade supervened. | that pressure and connect Battersea to the adja- 

92 680,000 932 520,000 Thi ' ‘ ial cenmatial 4 ; ; 

1928 725,000 This forecast proved precisely correct, and with | cent grid substation and to the London Power 
the same proviso and for the same reasons, it must Company’s generating stations at Deptford West, 


Willesden and Grove-road, is of the indoor metal- 
clad type and was constructed by Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Man- 
chester. It is installed in a separate switch house, 
370 ft. long by 47 ft. wide by 80 ft. high, and is 
shown in course of erection in Figs. 17 and 18, on the 


now be repeated for 1933. The bulk of these 
industries’ customers is to be found amongst wage 
earners and their families. As long as no great 


Nearly the whole of this decline of 15,000 units 
is accounted for by decreased exports. The relative 
steadiness of the home demand, in spite of generally 
TaBLe 1X.—U.K. Net Imports of Pedal Cycles. 


Taste VIIIL.—U.K. Exports of Pedal Cycles. 
i : — — 
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: Number 1913 1913 = monty : ‘ Value, 4 : : ° “ 
Average ae wae. Average. | Number. | (1913 £. (1913 opposite page. The bus bars are arranged in dupli- 
100). | | 100). | 100) 100) 8 
: ; cate and there is also a tie ’bus bar, which will allow 
7 OT ‘ise the three sections into which the switchgear is 

1913 12,303 100-0 | 50,700 | 100-0 1913 30 100-0 213 | 100-0 +s t ‘+ ee i 
-— aad ° - 

1922 pee oe , | 022 divided to be connected together, through iron-core 
Ist Qr. 5,177 42-1 81-2 Ist Qr 116 386-7 27 200-5 | oil immersed reactances. All the *bus bars are of the 
2nd o 5,780 47 0 | 79 x 2nd ,, 103 343-3 335 157-3 bul , . P : ith ve ished 
3rd 6,435 52-3 87-6 Srd 1295 | 416-7 366 171-3 | tubular pattern and are insulated with varnishec 

me. oo | Os 68-3 x, 130 433-3 388 182-2 | paper to form bushings of the condenser type. The 
Ist Qr. 14,875 120-9 | 150-0 “Ist Qt 82 273-3 372 | 174-6 | Outsides of these bushings are protected by earthed 
ae « oo | cme | eee | css and , 121 403-3 811 | 380-8 | wire armouring, thus extending the principle of en- 
. , Sone , “= 4h srd ,, 1l4 380-0 07 | 331-9 rinai > . i o . ste hie 
an yt 120-8 78.6 a8 « ud 300-0 707 | 145-5 closing all the conductors in earthed metal shields. 

as ~ or a ms — noes we Theends of the conductors terminate in oil-filled 
28, ORE 23! | 2 8 r. 35 450-0 | 2 | 9- : ; ; 
2nd ,, 21,249 72-7 184-3 142 «| «(473-3 | fos | «389:} | chambers. Each circuit will be controlled by two 
ith jooss | 162-1 | sors | 180-6 ard , 74 246-7 417 | 195-8 | circuit-breakers, which are of the three-pole type and 
OA 2 978 f th ,, 3 3-3 213 | . : : rp : 

1928 1928-- . 113-8 is 100-0 | have a rupturing capacity of 1,500,000 kv.-a., anda 
a. ee | ae lta | mee Ist Qr 30 100-0 207 97-2 | current-carrying capacity of 1,200 amperes. They 
=~ 0 ——= ‘ a6, - 2nd ,, 16 536-7 IRR 63- : A&- : D : . 
3rd. 23.902 194-3 | 93,380 193-7 3rd . 323.3 oon |soSae.p | ate designed to provide complete separation through- 

m $0,066 | 244-4 | 112,609 | 221-7 ott» | 45 | 150-0 222 104-2 | out, the arrangement being such that both the ’bus 
- 929 | | " swt 
Ist Qr 32,996 268-1 | 241-8 Ist Qr. 56 «| «186-7 370 | 173-7 | bars and the breakers can be sub-divided on the 
ord ae | ie = Bp 2nd ,, 186 620-0 | 1,185 | 556-3 | compartment principle. There are in all 51 
‘ 24,605 = 3rd ,, 27 23-3 79 373- . er . 
4th ,, 34,57 281-0 | 241-4 ath 57 = th 360 44 66-kv. circuit breakers. The potential transformers 

1930 1930—" ; . ‘ : ars ‘ : 

9: are pe : ‘ . ; e 
ist. Qr 233-4 | 106,406 | 200-5 ee - ane an  . housed in separate chambers under oil. Th 
2nd ,, 179-0 | 87,746 72-8 2nd ,, 107 356-7 721 338.5 | Current transformers are, however, of the dry type, 
ys = pry oy 4 $ 3rd_,, 99 330-6 660 309-9 | since they merely surround the connections and 
th ; 2i-4 54,902 08-1 4th ,, 58 193-3 362 | 170-0 ws ye : . h 

1931 1931 consequently are not at a high potential to earth. 
= ¢ 133-0 | en600 | 10-3 | ist QO 34 | 180-0 | 333 | 158-3 |'To isolate the breaker it will be lifted bodily by 
. ” - , =? 2nd ,, 76 586-7 ,0% 86-4 . . - - ; 
3rd 08-6 | 43,234 85-1 Sra” 125 416-7 735 345-1 | the crane, which can be seen in Figs. 17 and 18. 

mn — ere -.. ” a 310-0 oe | 234-7 | This arrangement, it is claimed, has the advantage 
S Pd 3° " | vi teat - “ 

Ist Qr 12,860 104-5 | 44,705 88-0 ws = fie that the isolating plug receptacles are completely 
9 35 «5 > 5 = = ——— — —_ — . . . . 

end ,, 14,885 116°5 | 46,908 =. immersed in oil and that no live parts are exposed 
ard, 11,390 92-6 | 34,499 67-9 |, 7 ae : 

ith , 14,693 119-4 | 42,213 83-1 |inerease in unemployment takes place and no/| when the breaker is withdrawn. The breakers are 


sepgrated from the *bus bars below by the floor on 
| which they stand, while the ’bus bars themselves and 
the main and control cabling are also separated from 
each other by the compartment walls. The circuit- 
breakers are supported on a framework, not sus- 
pended, and their mechanism is mounted on the top 
of the unit in an accessible position. 

The main switchgear will be operated from a 


general or severe wage reductions are made, the 
great replacement demand for these machines will 
continue to be effective. For the reasons stated 
in the first of these articles, however, it seems 
unlikely that any substantial improvement will 
take place in time to make 1933 a better year. 


contracted purchasing power, is to be sought largely 
in the recruits to pedal cycling from the ranks of 
motorists and motor cyclists who can no longer 
afford the more expensive vehicles. There has no 
doubt also been some diversion of the normal new 
demand for motor cycles to the cycle industry. 


The cycle is also a useful instrument of economy 

to those who have settled at some distance from their} THE BATTERSEA GENERATING | control room, which is situated along one side of 

work on the strength of public transport services, STATION OF THE LONDON | the turbine room, windows being provided so that 
a clear view of the latter is obtained. As already 


POWER COMPANY. 
(Concluded from page 92.) 


and who are able to cut out ‘his item of expense 
by taking to the cycle. It is also a matter of 
common observation that pedal cycling has returned 
to favour as a form of recreation amongst large 
sections of the population. 

The course of exports in recent years is shown 
in Table VIII. It will be seen that the number of 
machines exported has held up well throughout the 
year, while the last quarter shows a greater than 
seasonal improvement. The gap between quanti- 
ties and values is, however, steadily widening, the 
latter, during 1932, being hardly greater than in 
the last slump year, 1922, and less than a third 


mentioned this room will eventually house the 
| equipment necessary for the control of the complete 

Eacu main alternator in the Battersea Generating | station, but so far only that portion which is 
Station of the London Power Company is solidly | necessary for three sets has been installed. The 
connected to an 80,000 kv.-a., 11/66-kv. three-phase | control board is divided into three sections: The 
transformer, another similar transformer being in-| control board proper, the relay board and the 
stalled as spare. A description of these transformers, | terminal cubicles. The first two of these boards 
which were constructed by Messrs. Ferranti,| are placed back to back with a gangway between 
Limited, Hollinwood, has already been given in| them, while the terminal cubicles are erected on the 


ENGINEERING,* but it may be recalled that the core; floor below. All the multi-core control cables 
a —| are brought to boxes in these cubicles, so that 


| the various indicating relay and operating circuits 








* See ENGINEERING, vol. cxxxiii, page 611 (1932). 
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Fig. 18. 


can be separated out and taken straight up to|to the secondary sides of the four 20,000 kv.-a., 
the appropriate panels, an arrangement which | 66/22-kv. transformers, the control being effected 
makes for simplicity. The control board carries | entirely on the 66-kv. side. 
the circuit-breaker switches and lamps for showing| The low-tension side of the house-service trans- 
whether they are open or closed, as wei! as the | formers and the supplies from the auxiliary genera- 
indicating instruments and voltage regulators.|tors will be controlled by metal-clad horizontal 
An illuminated mimic diagram, consisting of|draw-out type switchgear, which was constructed 
plate glass panels upon which the circuit arrange-| by Messrs. A. Reyrolle and Company, Limited, 
ments are left clear, will give detailed information| Hebburn-on-Tyne. This is divided into three 
regarding the circuit conditions. This diagram| sections, one of which is installed in a bay off 
will be illuminated by coloured lamps, the colour; the turbine room for controlling the auxiliary 
changes being controlled by auxiliary switches, | circuits. The other two control the boiler-house 
which are operated automatically as the main| plant, and are installed at convenient positions in the 
switches are opened or closed. In this way it} boiler-house. The first board consists of forty-three 
can be seen whether the circuit breaker is isolated and | panels and is divided into two parts, which can be 
withdrawn, isolated and earthed, isolated but not! coupled together. It comprises two duplicate ’bus 
earthed, or alive. The summation-meter panels| bars, one of which is supplied from the service 
for the Central Electricity Board’s circuits, the | generators and the other from the auxiliary trans- 
frequency-control clock, and other instruments, will| formers. Each of the boiler-house switchboards 
also be installed in this room. consists of thirty panels, and is fed from three panels 
The eight 22-kv. feeders are connected directly' of the turbine-room board. 





latter is connected to one *bus bar of the boiler-room 
boards and the other to the other, while the third 
can be connected to either ’bus bar, though inter- 
locks prevent the two bars being tied together. All 
these boards supply a number of single unit panels 
and distribution boards in various parts of the 
station. 

The electrical annexe also contains two L-shaped 
direct-current boards, which were manufactured by 
Messrs. Bertram Thomas, Manchester. One board 
controls the supply to and from the 230-volt 600- 
ampere hour control battery, from which a certain 
amount of emergency lighting can be obtained. 
The other board carries switches for controlling 
two 250-kw. Peebles motor converters, and the 
1,400-ampere hour main battery. This is fitted 
with duplicate ’bus bars to which the direct-current 
side of either converter can be connected, but not 
both at the same time. This enables the motor- 
generator and reversible booster panels on the first 
board to be supplied from either machine, an auto- 
matic switch being provided to cut out the booster 
if the alternating current supply fails. The remain- 
ing panels on the second board control the feeders to 
the direct-current motors, which operate the cranes 
and stokers. There is also provision for furnishing 
both an alternating and a direct-current supply 
to certain lighting circuits. 

The 66-kv. cables in the station were supplied 
by Messrs. Callenders Cable and Construction 
Company, Limited, Victoria-embankment, London, 
E.C.4, and are of the single conductor paper insu- 
lated, screened, lead sheathed and taped type. Five 
of these cables are run through a tunnel under the 
Thames to the Company’s stations on the north 
side of the river and to overcome the high hydro- 
static pressure in this portion, which is due to the 
difference in the level of the switchgear above the 
deepest part of the tunnel, Pirelli oil-filled cable, 
with a reinforced inner sheath, was used for that 
portion of the run between the switchgear and a 
joint bay at the entrance to the tunnel. The 22-kv. 
cables are of the three-core paper insulated, screened, 
lead sheathed and taped type. In the station the 
cables are laid in a special cable corridor. Through- 
out this internal run the 66-kv. cables are supported 
in tre-foil formation in non-magnetic clamps, the 
22-kv. cables and the pilot, telephone and control 
cables, which were also manufactured by Messrs. 
Callenders, being carried in wrought-iron clamps. 

The motor converters and boosters mentioned 
above are installed in the basement of the electrical 
annexe, which also contains a motor alternator for 
pressure testing and three banks of resistances, 
through which the neutrals can be earthed. One 
of these banks will be used for the generator neutral, 
a second for the 66-kv. side of the main transformers 
and the circuits operating at that pressure, and a 
third for the 22-kv. circuits. 

The cable tunnel under the river, which forms an 
interesting feature of the station, and connects it 
with Grosvenor-road, was constructed by Messrs. 
John Mowlem and Company, Limited, and is 10 ft. in 
internal diameter. In addition, another tunnel runs 
to the south-east corner of the site, where it bifur- 
cates to the grid substation and to Deptford. The 
under-river portion of the first tunnel is 398 yards 
long, and the landward portion at the power station 
end 90 ft. long. The former section was driven in 
compressed air by two hooded Greathead shields, and 
is lined with cast-iron rings 10 ft. 10 in. in external 
diameter and 1 ft. 8 in. long. All the joints are 
machined, the grooves being caulked with lead wire 
and rust cement. The space between the ground 
and the iron lining is grouted with blue lias lime 
in the clay and with Portland cement in the gravel 
and wet ground. The landward tunnel was driven 
in free air. At the Grosvenor-road end is a per- 
manent concrete chamber, the crown of the tunnel 
lining being 5 ft. 6 in. below the roadway. From 
this point it falls at a gradient of 1 in 10 to clear 
the foundation of the river wall and on a curve of 
325 ft. radius. The gradient then changes to 1 in 
200, falling, until the Battersea shaft is reached. 
This is 14 ft. in diameter and 70 ft. deep, the crown 
of the tunnel at this part being 59 ft. below the 
surface. 

The design of the station was due to Dr. 8. L. 


One feeder from the | Pearce, M.Inst.C.E., engineer-in-chief of the London 
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CONSTRUCTED BY MESSRS. THE BUTLER MACHINE TOOL COMPANY, LIMITED, ENGINEERS, 


STROKE CRANK-OPERATED SHAPING MACHINE. 
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Fie. 3. Ram anp Drrecriy-ATracHEep LINK. Fia. 5. 

















Fie. 4. Gear Box Unit ror Bett Drive. 


relative to the stroke-wheel centre is altered in the | on to the phosphor-bronze stroke crosshead, and the 


usual way by the adjusting gear on the ram, the sliding | top pin joint. 
portion of the link in the trunnion providing the| Particular attention has been paid to the increase 
necessary alteration to the virtual length of the link|in area of all working surfaces and to their pro- 
caused by such adjustment. | tection from chips and dust. For thie purpose the 
The table feed is operated, through gearing, from | bearing slides have been covered wherever possible, 
the stroke-wheel shaft. It is provided with a variable- | a substantial guard being fitted at the rear to protect 
crank disc which actuates a ratchet wheel. The table| the ram slides, whilst felt wipers are fitted at the 
has two lead screws, one for vertical and the other for front. The table slides have also been protected, as 
horizontal motion. The screws have  ball-thrust| far as possible, by covers and wipers. The toolbox 
bearings at each end. Six feed changes are avail- | is of steel, and is of increased strength and size. All 
able, ranging from 6 cuts to 72 cuts per inch. | feed screws are fitted with micrometer collars. The 
Some changes have been made in the control levers. | ram also is of extra depth, and the section of the vee- 
These have been reduced in number and grouped as /| slides has been increased. A large swivel-base vice, 
near as possible to the working position. Of the! with steel-faced jaws and an accurately-indexed base, 
three levers seen in Fig. 1, the longest controls the | forms part of the normal equipment. The ordinary 
driving friction clutch, while the other two are for | table may be replaced by a swivelling table or with 
the cycle gear changes. They work in gate-change|a combined swivelling and tilting table of the type 
slots cut in a flat plate of chromium steel engraved | shown in Fig. 5. This table can be swivelled round 
with the available cycles. The machine is lubricated | its axis through 360 deg., and the built-in top can 
from a gear pump, the oil being contained in a sump| be tilted to any angle required upto a maximum of 
in the base. The oil is circulated to all working|15 deg. Other accessories which can be fitted are 
parts of the machine, the cascade system being used | special types of toolboxes, circular-motion fixture, 
for the gearing and for the link trunnion. Oil| circular dividing head, automatic spur and spiral 
is also pumped into the ram slides, the flow being | gear-cutting attachments, and a number of different 
regulated by a wick feed, as well as up the link, | types of vices. 














RoOTATABLE AND TILTING TABLE. 


THE DUNSTON POWER STATION OF 
THE NORTH-EASTERN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


THe new Dunston power station of the North- 
Eastern Electric Supply Company, Limited, an ex- 
terior view of which appears in Fig. 1, on page 162, is 
built on a site of about 75 acres, with a river front- 
age of a quarter of a mile. It has been designed 
for an ultimate capacity of at least 300,000 kw., 
but, to begin with, buildings sufficient for 200,000 kw. 
of plant have been erected and of this only 150,000 kw. 
has as yet been installed. The foundations which, like 
the other civil engineering work in connection with the 
scheme, were carried out by Messrs, Sir Robert McAlpine 
and Sons, Limited, 50, Pall Mall, London, consist of a 
raft built on reinforced-concrete piles. As will be seen 
from the illustration, the buildings, which were con- 
structed by Messrs. Dorman, Long and Company, 
Limited, Middlesbrough, are of steel-frame construc- 
tion, the walls consisting almost entirely of glazing 
manufactured by Messrs. W. H. Heywood and Com- 
pany, Limited, Huddersfield, from glass supplied by 
Messrs. Pilkington Brothers, Limited, St. Helens. The 
natural illumination of the interior is therefore par- 
ticularly good and no roof lighting has been necessary 
either in the boiler houses or turbine room. 

Coal is brought to the site by rail and is discharged 
into underground hoppers at the north end of each 
boiler house. It is then fed by jigging feeders and 
rotary fillers through weighers into two gravity-bucket 
conveyors, each of which has a capacity of 75 tons of 
coal per hour, and is thus taken to the bunkers in the 
boiler houses. In the case of the stoker-fired boiler 
house, the coal is discharged into the hoppers through 
bottom discharge wagons, while an enclosed tippler, 
constructed by Messrs. Strachan and Henshaw, 
Limited, Bristol, has been installed for the pulverised- 
fuel boiler house for dealing with the special wagons 
containing the finer coal which will be used in that 
part of the station. The coal-handling plant was 
supplied by the Birtley Company, Limited, Birtley. 

When the station is completed, it is intended that 
there shall be three boiler houses, each containing 
four steam-raising and four re-heater units. At pre- 
sent, however, only two boiler houses have been 
built, one of which is equipped with four stoker-fired 
boilers and four re-heating units, while the other 
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contains two of each type of plant only. A view of the 
stoker-fired boiler house ap in Fig. 3, page 162, 
while some of the units er construction are illus- 
trated in Fig.2. The boilers, which have an output of 
156,000 lb. of steam per hour at a ssure of 625 Ib. 
per square inch and a temperature of 825 deg. F., are of 
the Babcock water-tube type, and were manufactured 
by Messrs. Clarke, Chapman and Company, Limited, 
Gateshead. Those in the stoker-fired boiler house 
are equipped with Babcock stokers and Bailey water- 
cooled furnaces, and work in conjunction with Foster 
gilled-tube economisers and tubular air-heaters. The 
pulverised-fuel fired units, on the other hand, are 
fitted with Wodeson burners and work in conjunction 
with Babcock economisers and plate air heaters. They 
are supplied with fuel through two pulverisers of the 
Resolutor type, each of which is capable of dealing 
with five tons of coal per hour. The re-heater units 
were constructed by Messrs. Babcock & Wilcox, 
Limited, London, and each consists of a low-pressure 
steam re-heater and water-tube boiler, the combination 
being capable of producing and superheating 125,000 
Ib. of steam hour at same pressure and tem- 
perature as the boiler units, as well as of re-heating 
180,000 Ib. of steam from @ temperature of 520 deg. F. 
to 825 deg. F. Under no operation, the latter 
temperature will be maintained automatically. The 
stoker-fired re-heaters are fitted with Babcock stokers, 
and the pulverised-fuel units are fitted with Calumet 
burners, the supply for which is also obtained through 
Resolutor pulverisers. The steam from the boilers is led 
to solid forged receivers constructed by Messrs. Aiton 
and Company, Limited, Derby, who also supplied the 
pipe work, the Aiton-Corwell sealed weld joints, and 
the corrugated and creased bends, while the valves 
were manufactured by Messrs. Hopkinsons, Limited, 
Huddersfield. 

The t plant on each boiler consists of two 
forced-draught and two induced-draught fans, all of 
which were constructed by Messrs. Davidson and 
Com ——, Belfast. ;The former are erected 
on the boiler-house roof and draw their supply from 
above the boilers, while the latter are installed at 
the firing floor and basement level in the stoker fired 
and pulverised-fuel fired boiler-houses, respectively. 
They are equipped with Vulcan-Sinclair hydraulic 
couplings, which were made by the Hydraulic Coupling 
and Engineering Company, Limited, Isleworth. Before 
passing the induced-draught fans the gases are drawn 
through Davidson direct-type dust collectors, of which 
there are six for each unit. The dust trapped by 
the collectors is deposited in airtight receivers, whence 
it is withdrawn pneumatically by plant which was 
constructed by the Ash Company (London), Limited, 
63, Lincoln's Inn Fields, London, W.C.2. The air- 
borne dust is picked up by a water jet and de- 
livered to a sluicing trough, where it is washed by 
high-pressure water jets into the ash sump of the 
pulverised-fuel boiler house. After passing through the 
induced-draught fans, the gases flow into one of three 
chimneys. These are 255 ft. high above ground level 
and are constructed of reinforced concrete with a 
lining of acid-resisting brick set in acid-resisting 
cement. 

The ashes from the stoker-fired boilers fall into a 
water trough, whence they are extracted by two drag- 
link scraper conveyors, constructed by the Underfeed 
Stoker Company, Limited, Aldwych, London, W.C.2, 
and led into two overhead storage bunkers. Normally 
one conveyor will deal with the ashes and the other 
with the riddlings, so that the latter can be returned 
to the coal receiving hoppers. The pulverised-fuel 
fired units are equipped with hoppers, out of which 
the ashes are sluiced into a sump by the Hydrojet 
system supplied by the Ash Company (London), 
Limited. From this sump they can either be pumped 
into the storage bunkers or through a pipe line to a 
disposal ground about half a mile away. It is intended 
that this site shall eventually be used as a reserve store 
for about 160,000 tons of coal. 

The generating plant consists of three 50,000 kw. 
turbo-alternators, which were constructed by Messrs. 
C. A. Parsons and Company, Limited, Newcastle-on- 
Tyne, space being available in the turbine room for 
another set. A view in the turbne room appears in 
Fig. 4, page 162. The turbines are of the two-cylinder 
tandem reaction type, with a single exhaust low-pres- 
sure cylinder, and run at a speed of 1,500 r.p.m. On 
leaving the high-pressure cylinder the steam is taken, at 
a pressure of 115 lb. per square inch, to the re-heaters 
and after passing through them is returned to the low- 

ressure cylinder at its initial temperature of 800 deg. F. 
The low-pressure cylinder is provided with two valves, 
one on each side of the machine, so that in the event 
of the load being removed, the supply of steam from the 
re-heaters is controlled and the machine is prevented 
from reaching the tripping speed. Devices are also 
fitted which prevent the low-pressure turbine from 
being subjected to excessive steam temperatures. The 
alternators generate three-phase current at a pressure of 
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13-5 kv., and a frequency of 50 cycles and are direct- 
connected to 63,000 kv.-a. Ferranti transformers of 
the forced oil-circulation, water-cooled type, which 
step the voltage up to 66 kv. All the switching is 
done at this pressure. Exciting current is provided 
at 440 volts by a 160-kw. machine, which is mounted on 
the same shaft as the alternator and is controlled by 
a motor-driven rheostat and Metropolitan- Vickers auto- 
matic voltage regulator. The alternator and the exciter 
are separately cooled on the closed-air circuit system 
by two fans, only one of which is in use at the econo- 
mical load of 40,000 kw. In addition to the main sets, 
a 2,500-kw. non-condensing house set has also been 
installed. This was supplied by Messrs. Richardsons, 
Westgarth and Company, Limited, Hartlepool. 

The steam from the low-pressure cylinders of the 
main turbines passes into three-flow condensers, 
which were also constructed by Messrs. Richardsons, 
Westgarth, and are designed to maintain a vacuum 
of 29 in. of mercury when supplied with cooling water 
at the rate of 26,500 gallons per minute. The latter is 
drawn from the Tyne, through three vertical rotating- 
band, central-flow Brackett screens, by three vertical 
circulating-water pumps with a capacity of 1,860,000 
gallons per hour against a head of 47 ft. These pumps, 
which are flooded at all states of the tide, were con- 
structed by Messrs. Drysdale and Company, Limited, 
Glasgow, and draw their water from a common suction 
chamber, delivering it to the condensers through two 
64-in. mains, whence it is returned to the river through 
a 72-in. main downstream of the station. The system 
is designed to work syphonically. The pump-house on 
the river bank has been built to accommodate the plant 
for the ultimate 300,000-kw. station. 

Each condenser is fitted with two steam air ejectors, 
one of which is cooled by the condensate and the other 
by the circulating water, and with two condensate pumps 
both of which are normally in operation. On its way 
to the feed pumps the condensate is passed through three 
stages of feed heaters, which are supplied with steam 
extracted from the turbines, and is thus heated to a 
final temperature of 340 deg. F. Make-up water from 
the town mains is reduced to 4 deg. of hardness in a 
Kennicott softener, and is then passed through unit 
evaporators, which are also supplied with extracted 
steam. In addition, a central evaporating plant, 
which is capable of delivering 50,000 Ib. of distilled 
water per hour, is installed. This latter is supplied 
with steam at boiler pressure and temperature, which 
are, however, reduced to 250 Ib. per square inch and 
440 deg. F. by a reducing valve and de-superheater 
before the first stage is reached. This portion of the 
plant was also constructed by Messrs. Richardsons, 
Westgarth. Four motor-driven and two steam-driven 
Weir feed pumps have been installed. Both the steam 
pumps and two of the motor-driven pumps are capable 
of delivering 480,000 lb. of water per hour against a 
head of 850 lb. per square inch, while the capacity of 
the other two units is half that amount. 

The main 66-kv. switchboard, which was constructed 
by Messrs. A. Reyroile and Company, Limited, Heb- 
burn-on-Tyne, is of the duplicate ‘bus bar, metal- 
clad, oil-filled, phase-isolated type, and is erected in 
two separate switch-houses, each of which is divided 
into two sections by barriers. Any section can thus 
be isolated in case of fire, and can be flooded with 
carbon dioxide in a few seconds by operating a lever 
outside the building. Means for drawing away the 
oil from a burst tank as quickly as possible are also 
provided. The *bus bars are divided into two main 
sections, which are connected through reactors, each 
section being sub-divided into two half-sections, which 
are connected by isolators. The multi-break circuit- 
breakers have a rupturing capacity of 1,500,000 kv.-a. 
and are electrically operated from the control-room. 
Isolation and ‘bus bar selection are, however, effected 
manually, oil-immersed isolators being.employed on 
the latter, so that the connections from the two sets 
of duplicate "hus bars are never brought within the 
same chamber. All the oil-filled parts of the switch- 
gear are connected to a central filtering plant, con 
structed by the Stream Line Filter Company, Limited, 
London, through a system of *bus piping and valves, 
while, in addition, each oil chamber is permanently 
connected to a conservator. The main panels in the 
control room only contain the apparatus actually 
necessary for operation, the relays and test terminals 
being accommodated on a second row of panels. The 
meters and other indicators are of the flush-mounted 
type, while the positions of the circuit-breakers and 
isolators are shown on a mimic diagram. 

The motors driving the auxiliaries associated with 
any turbo-alternator and its corresponding bank of 
boilers are supplied from a ‘unit’ auxiliary trans- 
former through a “ unit” auxiliary switchboard. The 
high-tension sides of these transformers are directly 
connected to the main turbo-alternators, and on the 
secondary sides supply three-phase current at 3,000 
volts. In addition, there is a station auxiliary switch- 





board, which is fed from the 66-kv. switchboard through 





two station transformers. All these boards are arranged 
along a gallery between the turbine floor and the 
basement and are electrically controlled from panels 
on the former. Feeders from them run to distri- 
bution points, which are placed in a central position 
relative to a group of motors. At these points the 
pressure is stepped down to 400 volts for distribu- 
tion. It is claimed that this system simplifies the 
cabling and reduces the rupturing duty on the switch- 
gear in the individual motor circuits. All the motors 
are arranged for direct starting, and those driving the 
boiler auxiliaries are controlled from the gauge boards 
by push-buttons and contactors. 

All the cables in the station were supplied by Messrs. 
British Insulated Cables, Limited, Prescot, and are 
marshalled along special routes for which provision was 
made in constructing the building. Cable tunnels, which 
are divided in a manner corresponding to the sectioning 
in the switch-house, have been run between the switch- 
house and the turbine-house, across the latter and along 
the boiler-houses. There are 16 outgoing 66-kv. 
feeders, 14 of which are of the oil-filled type. 

The consulting engineers for the erection of the 
station were Messrs. Merz and McLellan, 32, Victoria- 
street, London, S8S.W., while the general manager of 
the North-Eastern Electric Supply Company, Limited, 
whose headquarters are at Carliol House, Newcastle- 
upon-Tyne, is Mr. H. A. Couves, M.I.E.E. 








THE LATE MR. G. J. SHAVE. 


A wiDE circle of engineers will learn with regret 
of the death of Mr. George James Shave, which occurred 
at Chiswick, after a short illness and an operation, on 
January 30. Mr. Shave, who had held the position 
of Chief Engineer of the London General Omnibus 
Company, Limited, for the past 14 years, was born on 
August 2, 1868. He received his technical education 
at Westbourne Park Institute for Applied Mechanics 
and Chemistry, and served his apprenticeship, from 
April, 1882 to April, 1889, at the Atlas Works, Padding- 
ton, of Messrs. Clayton and Company. He gained 
experience in electrical engineering in the Dalston 
Works of Messrs. Paterson and Cooper, electrical 
engineers, which works he entered as leading hand in 
1890. Two years later he was appointed shop foreman 
of Messrs. Brown and Company, general engineers, 
Richmond, and continued to occupy that position 
until 1897, when he became works manager of the 
Thames Valley Electrical Engineering Company, also 
at Richmond. In 1899, Mr. Shave was appointed 
manager of Messrs. Smeeton and Page, electrical 
engineers, Queen Victoria-street, London, E.C., remain- 
ing in that position for two years. He first became 
actively connected with the motor-car industry in 
1901, when he was made works manager, in London, 
of the Locomobile Company of America. He con- 
tinued in this capacity until September, 1906, when 
he became manager of Messrs. The Albany Manufac- 
turing Company, Cumberland Park, Willesden, a firm 
of general engineers and founders engaged in the 
production of rotary water pumps, condensers and 
other machinery. In 1908, he was appointed to the 
position of managing director of the S.M. Syndicate, 
Hythe-road, Willesden Junction, a concern specialising 
in the production of a compound steam engines employ- 
ing high pressures and highly-superheated steam. 

Mr. Shave’s long association with the London 
General Omnibus Company began in 1912, when he was 
appointed manager of the works at Blackhorse-lane, 
Walthamstow, London, E. (Messrs. Associated Equip- 
ment Company, Limited). In 1913 he was made 
assistant engineer of the London General Omnibus Com- 
pany, and, in 1915, became assistant chief engineer. 
Promotion to engineer came in 1916, and to chief 
engineer, in 1918, which in 1923, he was appointed to the 
dual position of operating manager and chief engineer. 
In 1931, however, he resigned the post of operating 
manager, but continued to occupy the position of 
chief engineer. As chief engineer he had charge of 
the entire engineering activities of the company, 
including the production of new chassis and omnibuses,. 
the experimental and technical work carried out, and 
the maintenance of the company’s fleet of vehicles, 
which increased from 2,200 in 1912 to 4,800 in 1932. 
He was responsible for the installation of the central 
omnibus overhauling and repair works at Chiswick in 
1922, illustrated descriptions of which appeared on 

es 145 and 586 of ENGINEERING, vol. cxiii (1922). 
Mr. Shave became an associate member of the Institu- 
tion of Mechanical Engineers in 1906 and was elected 
a full member in 1911. He was made a member of 
the Institution of Automobile Engineers in 1910, and, 
in November, 1930, contributed a paper, dealing with 
passenger-carrying vehicles and entitled, ‘Some 
Difficulties of the User,” to a joint meeting of that 
Institution with the Commercial Motor Users’ Associa- 
tion and the Institute of Transport. Mr. Shave was 
a foundation member of the Institute of Transport. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at January 23, 
1933, there were approximately 9,285,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 172,000 less than a month before, and 76,000 
less than a year before. The decline in employment 
occurred chiefly in the industries which normally 
experience a setback in January, of which the principal 
were building, public works contracting, the distributive 
trades, the tailoring industry, and hotel, boarding 
house, and road transport services. There was, 
however, some decline also in general and electrical 
engineering, electrical apparatus manufacture, iron- 
founding and other metal industries, in the cotton, 
wool, and hosiery industries, and in printing, publishing, 
and bookbinding. On the other hand, there was a 
further slight improvement in the coalmining industry. 





At January 23, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,280,033 wholly unemployed, 
524,229 temporarily stopped, and 98,803 normally in 
casual employment, making a total of 2,903,065. 
This was 179,778 more than the number on the registers 
at December 19, 1932, and 174,654 more than a year 
before. The total on January 23, 1933, comprised 
2,336,065 men, 77,912 boys, 427,166 women, and 
61,922 girls. Comparison with the figures for a year 
ago is affected as a result of legislative and administra- 
tive changes. The figures, however, include all 
persons registered as unemployed, whether in receipt 
of benefit or transitional payments or not, including 
those who continued to register, as they were entitled 
to do, after disallowance of benefit or transitional 
payments. 


Of the persons on the registers at January 23, 1933, 
about 48 per cent. were applying for insurance benefit 
and about 40 per cent. transitional payments, while 
about 12 per cent. were uninsured or were for other 
reasons not entitled to benefit or transitional pay- 
ments. In the case of about 56 per cent. of the total 
of 2,557,447 persons on the registers who were applying 
for benefit or transitional payments, the last spell of 
registered unemployment had lasted less than three 
months; and in the case of about 68 per cent. it had 
lasted less than six months; about 18 per cent. of 
the total had been on the register for 12 months or 
more. 


Between December 19, 1932, and January 23, 1933, 
the numbers on the registers increased by 43,387 in 
the London area, 23,243 in the South Eastern area, 
14,596 in the South Western area, 36,600 in the Mid- 
lands area, 29,903 in the North-Eastern area, 16,228 in 
the North Western area, 15,254 in Scotland, and 567 
in Wales. ~ br 

According to the League correspondent of The Tinies, 
the Governing Body of the International Labour 
Office at Geneva decided, on Thursday last week, by 
17 votes to 3, to authorise the Director to communicate 
the report of the Preparatory Conference on the 40-hour 
working week to Governments, and to request them 
to send in any observations which they may have to 
make by April 15. By 14 votes to 8, the Governing 
Body also decided that the report prepared by the 
Office for the next session of the International Labour 
Conference in June should include, not only the dis- 
cussions of the Preparatory Conference and the observa- 
tions received from Governments, but also preliminary 
drafts of a possible convention, which the Conference 
could, if it thought fit, take as a basis of discussion. 


The proposal of a convention was vigorously 
criticised by Mr. G. Forbes Watson, the representative 
of the British employers, who contended that such a 
step was not justified by the result of the Preparatory 
Conference. While, he said, there were 58 States 
in the 1.L.0., of the 18 Governments supporting the 
idea of a convention, four only had ratified any of the 
existing conventions on hours of work; of the 20 
resolutions voted on at the Conference, all except five 
failed to secure the support of half the delegates ; 
and the past 13 years’ experience in connection with 
the international regulation of hours of work had 
proved that it was not possible to draw up an instru- 
ment which meant the same thing to and for all coun- 
tries, and which would be ratified and carried out. He 
also argued that the Preparatory Conference had shown 
that, by revising hours and maintaining existing earn- 
ings, high-wage countries like Great Britain would 
have their existing handicaps in foreign competition 
still further increased. 


Part of the resolution passed at a National Trade 
Union demonstration in Hyde Park, London, on 
Sunday last, called upon the Government fully to 





support the movement for a 40-hour week, without 
reduction of wages, by international agreement. The 
resolution also protested against the Government’s 
action in reducing wages and salaries in the public 
services, its encouragement of a wage-cutting policy 
by employers generally, the changes made by it in the 
unemployment insurance scheme, and the further 
changes proposed in the Majority Report of the Royal 
Commission. 

Speaking at a luncheon of the Thirty-Two Club in 
London last week, Mr. C. T. Cramp, the General 
Secretary of the National Union of Railwaymen, 
claimed that in the main, trade unionists to-day were 
socialists. After listening to unceasing socialist 
propaganda for years, they had come, he said, to believe 
that until land, capital, the resources of the country, 
and the skill of its people were administered for the 
common good instead of the benefit of the few, their 
social conditions would never be permanently improved. 
He did not think that Communism was ever likely to 
affect the working classes of this country. The great 
bulwark against that were the Communists. 


The weekly organ of the International Labour 
Office at Geneva states that, in response to a request 
from the employers’ association and the Roman 
Catholic workers’ organisation concerned, the Nether- 
lands Minister of Economic Affairs and Labour has 
authorised certain woollen textile factories to work 
overtime during the period January 1 to December 31, 
1933, on condition that married women are not 
employed overtime and subject to the following 
reservations: (1) Workers under 16 years of age shall 
not work more than 9} hours a day and 48 hours a 
week, and workers over 16 years not more than 9} 
hours a day and 53 hours a week. (2) Workers 
covered by the exemption shall not work overtime on 
more than 65 days falling within a maximum period 
of 16 weeks. (3) Within the prescribed period January 
1 to December 31, no worker of 16 years of age or 
over shall work more than 2,500 hours. (4) Unless 
wider limits are allowed under the provisions of the 
Hours of Work Decree of 1923, working hours must 
fall within the period from 7 a.m. to 6 p.m., or if 
hours of work exceed 84 a day and 48 a week, between 
7a.m.and7p.m. (5) In all cases in which the permit 
is utilised the district factory inspector and the 
employers’ and workers’ associations are to be notified 
in advance, on a special form provided for this purpose, 
a copy of which must be posted in a conspicuous place, 
together with the time-table. 





The executive committee of the French Federation 
of Salaried Employees (unaffiliated) has passed a 
resolution protesting against the subjection of salaried 
employees to the competition of pensioners, who offer 
their services at low wages, and of civil servants, who 
take extra employment outside their hours of duty, 
and pointing out that such persons already enjoy 
security such as is denied to private employees. 
Pending the passing of more general legislation, the 
resolution demands: (1) That the employment in 
public offices and private undertakings with State 
concessions or subsidies of any person in receipt of a 
pension exceeding 6,000 francs be authorised only in 
cases of absolute necessity ; and (2) that civil servants 
be absolutely forbidden to engage in other employment. 


Under an Order issued by the Central Executive 
Committee and the Council of People’s Commissaries 
of the Soviet Union, every citizen over 16 years of age, 
who desires to reside in a town or other centre of 
population must be in possession of a passport. Workers 
employed on transport and the stafis of State farms 
must also hold passports. The scheme is to be put in 
operation this year in Moscow, Leningrad, Kharkov, 
Kieve, Odessa, Minsk, Rostov and Vladivostock, and 
in other centres, to be decided upon later. Persons 
with no fixed occupation, criminals and speculators 
will not be given passports, and thus will be unable 
to live in towns. The Soviet authorities hope by this 
means to rid the towns of anti-Communist elements 
and facilitate the supply of foodstuffs to the inhabi- 
tants. The Communist Press calls on trade unions 
and Communist organisations to assist the authorities 
in the application of the scheme. 


The general supervision of passports will be entrusted 
to a special service under the State political organisa- 
tion (OGPU), the organisation of which was laid 
down by a second Order issued by the Central Execu- 
tive Committee and the Council of People’s Commis- 
saries. The work of immediate supervision will be 
undertaken by the police (militia). Every person 
entering a town for more than 24 hours will be required 
to have his passport stamped at the police headquarters. 





The occupier of the house and the lessee of the apart- 
ment in which a person who has not complied with 
this formality resides will be held equally responsible 
with such person. Among other things the passport 
must indicate the place of work and social status of 
its holder; it must be shown when he enters employ- 
ment in an office or undertaking. 





The United States Bureau of Labour Statistics 
recently carried out an inquiry regarding the extent 
to which the five-day week has been permanently 
adopted in American industry. It covered the prin- 
cipal industries of the country, with the exception of 
the building trades and railway transport, and the 
requests for information were complied with by 44,025 
establishments. As a similar survey had been made 
by the Bureau about a year earlier, covering sub- 
stantially the same establishments, a comparison is 
possible between the state of matters in 1931 and in 
1932. The 1931 survey showed, it is stated, that 
2-4 per cent. of the establishments reporting had 
permanently adopted the five-day week for all or a 
part of their employees, and that 5-6 per cent. of the 
employees of the establishments had been placed on 
this five-day-week schedule. The 1932 survey showed 
a substantial increase in each of these items, the per- 
centage of establishments operating on a five-day-week 
basis for all or part of their employees having increased 
from 2-4 per cent. in 1931 to 5-4 per cent. in 1932, 
and the percentage of employees on a five-day-week 
schedule having increased from 5-6 per cent. in 1931 
to 8-4 per cent. in 1932. 


For the manufacturing industries the proportions of 
establishments and of employees on a five-day week 
were considerably higher than for all industries com- 
bined. Thus, in 1932, 7-8 per cent. of the manufac- 
turing establishments reporting had adopted the five- 
day week for all or part of their working force, and 
12-3 per cent. of the employees of the establishments 
were employed on a five-day-week basis. It is empha- 
sised that in this survey establishments were listed 
as having the five-day week only when such a working 
schedule had been adopted as a permanent policy. 
Establishments temporarily operating on a five-day 
or shorter working week, as a result of business condi- 
tions, but which had not adopted the five-day week 
as & permanent policy, or were uncertain what their 
future policy would be, were not included in the 
five-day week classification. Also, the classification 
includes only persons working not more than five days 
per week, and does not include many cases of shortened 
hours of labour, as, for instance, when plants, operating 
continuously, have adopted a system of four six-hour 
shifts, thus greatly reducing the weekly hours, although 
still operating on a six, or even seven-day basis. 





The five-day-week schedule, as adopted by the 
establishments listed, does not indicate uniformity 
as to the number of hours worked per week. In a 
number of cases the hours of the former sixth day are 
spread, either in whole or in part, over the new schedule 
of five days; in other cases the establishments are 
operating on a six or even seven-day basis, but have 
so arranged their schedules that the individual 
employees work only on five days of the week. The 
automobile industry has the greatest percentage of 
employees on the five-day week, namely, 67-2 per 
cent. in 1932. The chewing and smoking tobacco and 
snuff industry, with 40 per cent. of its employees on 
the five-day weck, is second, followed by the druggists’ 
preparations industry, with 39-9 per cent., and the 
electrical machinery, apparatus and supplies industry, 
with 38-6 per cent. 

At a meeting on Monday this week between repre- 
sentatives of the British Pottery Manufacturers’ 
Federation and the National Society of Pottery 
Workers, it was decided to stabilise current wage rates 
for another year. Seventy thousand operatives are 
affected by the decision. 





The strike of railway workers in Northern Ireland 
and part of the Irish Free State has continued with 
serious effects on the trade of the community. Skeleton 
services of trains have been run in important directions 
by both the Great Northern Company and the London, 
Midland and Scottish Railway Company, but action 
by the dockers, chiefly at Belfast, has seriously inter- 
fered with the export of linen manufactures and the 
import of grain for cattle-feeding. At the time of 
writing, a more extensive stoppage of transport workers 
is feared. There was a meeting in London on Tuesday 
of the executive of the National Union of Railway- 
men—presumably for the purpose of considering the 
later phases of the trouble. ‘It was decided that the 
whole executive should go to Belfast to take charge of 
the strike. 
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THE THAMES TUG * CROWSTONE.” | 


On page 575 of our previous volume, we gave a 
brief description of a new Thames tug, the Crowstone, 
fitted with a heavy-oil engine constructed by Messrs. 
Mirrlees, Bickerton and Day, Limited, of Stockport. 
As this engine embodies some novel features which 
render it particularly suitable for tug work, a fuller 
description may be of interest. As stated in our 
yrevious article, the vessel was built for the General 
Nharfage and Supply Company, and developed a 
speed on trial of 10} knots. She is illustrated in 
Figs. 1 and 2 on this page, and it will be seen from the 
figures that the general arrangement is normal and 
only calls for brief comment. The length between 
perpendiculars is 66 ft., the overall length is 70 ft., the 
moulded beam is 16 ft. 9 in., and the moulded depth 
8 ft. lf in. The draught is 7 ft. 3 in., and the vessel 
is of 48-37 tons gross. There is an enclosed bridge, 
with the cooling-water flushing tank immediately 
behind it, and the hull space, reading from forward to 
aft, is divided into the ballast tank, chain locker, 
forward cabin, fuel-storage tank, engine room, after 
cabin, and store room. There is a communicating 
door between the engine room and after cabin. As 
the vessel is required to pass under the low bridges 
over the river Medway, the funnel and mast are 
arranged to fold down. The exhaust pipes which pass 
up the funnel have, therefore, to be divided, the 
division being made by means of special cone fittings 


The cylinders have a bore of 12} in., and the piston, 


stroke is 19 in. At 275 brake horse-power, the brake 
mean effective pressure is 62-9 lb. per square inch, and 
this low rating permits of substantial overloading. 
As shown in the figures, the engine has a monobloc 
type of frame with large inspection doors. The 
bedplate is also in one piece, and both it and the frame 
are made in cast iron. Separate renewable cylinder 
liners are provided, as shown to the left in Fig. 3, 
and the uncooled cast-iron pistons have deeply dished 
crowns to give a compact form of combustion chamber. 
The cylinder heads and valves are of the makers’ 
normal design, and each cylinder is fitted with an 
automatic starting valve and a pressure-operated 
fuel-injection valve. The engine represents a departure 
from normal practice, however, in that the air and 
exhaust valves exchange functions when the engine 
is reversed. By adopting this arrangement, the 
usual sliding camshaft is avoided, and a very rapid 
reverse is obtained, the direction in which the engine 


starting air is admitted to the cylinders. 
course, be appreciated that to secure this result, the 
opening and closing of the exhaust and inlet valves 
must be symmetrical with respect to both the top and 
bottom dead centres, and that the number of degrees 
of opening is the same for both. Since, for efficient 
running, fuel injection must commence before top dead 
centre, it is necessary to vary the setting of the fuel- 
pump cams for ahead and astern running. The 





in each of which a spark arrester is fixed. 
arrangement is made for the exhaust pipe passing up 
the front of the funnel from the auxiliary set. The 
fuel oil is stored in a tank against the forward bulkhead 
in the engine room, from which it is drawn by a hand 
pump and delivered into the fue! service tank. There 
are six air receivers, three on each side of the engine 
room, with a total storage capacity of 170 cub. ft. The 
piping in connection with the cooling-water flushing 


The same | 


manner in which this is effected will be referred to 
|later. The air-suction portion and the exhaust portion 
of the combined air-intake and exhaust manifold 
must also exchange functions. One branch from each 
cylinder cover is taken to one side of the manifold, and 
the other branch to the opposite side, each side being 
connected to a separate silencer as shown in Fig. 1. 
| The silencers, therefore, function alternately as exhaust 
and intake silencers. 





tank is so arranged that when the engine is running, 
the tank is kept full by the circulating pump, but 
immediately the engine stops, the outlet from the 
tank is automatically opened and the engine jackets 
are flushed out. 


The engine is illustrated in Figs. 3 to 5, on the opposite | 


page. It is of the airless-injection type, and is designed 
to develop 360 brake horse-power at 300r.p.m. As fitted 
to the tug, the normal speed has been reduced to suit 
the large propeller, and the engine runs at 225 r.p.m., 


As shown in Figs. 3 and 4, the six fuel pumps are 
| grouped in one block on the front of the engine at the 
| flywheel end, the drive being by skew gearing from the 
| vertical shaft driving the camshaft. As clearly shown 
in Fig. 4, the pump driving shaft is continued through 
into the manwuvring-air distributor valve box. The 


runs depending entirely on the order in which the | 


It will, of | 








pump cam sleeve, the dogs on the clutch being narrower 
than the slots with which they engage. This provision 
is necessary to give the correct timing in either direction 
of rotation, and the clearance is so arranged that when 
the dogs have been driving in one direction and the 
engine is stopped and reversed, they fall back the 
correct amount to reset the timing before again taking 
up the drive. To ensure the absence of chatter on the 
dogs, the two parts of the clutch are definitely locked 
in one or other of the two running positions by means 
of the sliding disc shown in Fig. 4 to the right of the 
clutch. This disc is provided with pins which register 
with one or other of two sets of holes in the clutch 
members, and it is withdrawn before the engine comes 
to rest, and re-engaged after it has been restarted, by 
the rocker and rod shown. At its left hand end, this 
rod is coupled to the end of a lever on which is mounted 
a roller in contact with a suitably contoured cam on the 
main control shaft, which will be referred to in more 
detail later. Alternative camshafts for ahead and 
astern running are provided in the air distributor box. 
As shown to the left in Fig. 4, where one of the two 
| shafts is drawn in position under the tappets, the two 
| shafts are driven by spur gearing, and are mounted in 
a rocking bracket on the shaft. 
The controls are grouped on the front of the engine, 
be shown in Fig. 4, and consist simply of a handwheel 
and lever. The latter is connected to a lever on the 
rocking bracket just referred to by links, and if it is 
pulled forward, the ahead air-starting cams are brought 
| into position, and vice versa. There is a central neutral 
| position in which neither set of cams is engaged. 
Assuming the engine stationary, and that the lever 
|has been moved into the required position, the 
| manceuvring control wheel is given a quarter turn. 
| This opens the two master valves, by means of push 
| rods with rollers bearing on cams on the shaft, and 
admits air to all six starting valves, the fuel pumps 
being in the stop position throughout this movement. 
The engine commences to run on air in the required 
direction, and the control wheel is then given a further 
one-eighth turn. This closes one of the master starting 
valves, and brings the three corresponding fuel pumps 
into operation. The engine now commences to run 
on fuel on three cylinders, and on the control wheel 








| fuel-pump cams are formed on a sleeve which can be| being given a further eighth turn, the second master 


moved round to the ahead or astern positions without 


valve is closed, and the remaining three fuel pumps 


disturbing the positions of the mancwuvring valve | are brought into operation. The engine will then be on 


cams. 


One member of a dog clutch is mounted on the | full power, and the remaining half revolution of the 


at which speed it develops 275 brake horse-power. | horizontal driving shaft, and another on the fuel-| control wheel regulates the speed of the engine from 
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SIX-CYLINDER AIRLESS-INJECTION ENGINE FOR THE TUG ‘“ CROWSTONE.”’ 


CONSTRUCTED BY MESSRS. 


Fig.3 
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full speed to dead slow. The wheel is turned in the 
same direction for increasing the speed on either ahead 
or astern running, and on completion of its revolution, 
all the fuel pumps are cut out. The pump is of the 
standard Bosch type, and the speed control is effected 
by cams on the control-wheel spindle. There are two 
such cams, each of which regulates the point of cut off 
of three of the pumps. Rollers mounted near the 
centre of a rocking lever bear on each cam, the ends 
of the levers being connected by the links visible in 
Fig. 4 to levers on the ends of the pump control shafts. 
These shafts are concentric, the outer shaft being 
coupled by bell-crank levers to the racks on the three 
left-hand pumps, and the inner by similar levers to 
the racks on the three right-hand pumps. Should the 
speed of the engine rise above 285 r.p.m. for any 





MIRRLEES, BICKERTON 








reason, the governor, which is mounted on the vertical 
shaft driving the camshaft as indicated in Figs. 4 and 5, 
automatically reduces the fuel supply. Actually, the 
governor is connected to the shaft shown in Fig. 4 
above and behind the pumps, and this shaft is 
fitted with six levers which come into contact with 
the inner ends of the racks, and move the latter if 
overspeeding occurs. The governor has a sufficient 
range to cut off the fuel supply completely if, for any 
reason, the engine should continue to race. Compensat- 
ing springs are fitted on the fuel pump control spindles 
to enable the governor to function independently of 
the hand-control gear. The indicator shown above 
the control wheel in Fig. 4 is connected to the wheel 
spindle by a chain, and shows the position of the controls 
at any time, while the direction of rotation is shown 





AND DAY, LIMITED, ENGINEERS, STOCKPORT. 


aaa nnnna—==--=-==-----9; 10 ¥e Overall Height -------—----—-------| 






















































































Ake) 
OH HSPs 
Y = a 
Yom dlls 
/ 
/ 

f 
Ail ! ——_ — a 
ia \ 

/ SS 
= i 

“ENGINEERING” 


by the disc above the indicator, this disc being driven 
from the camshaft through bevel gearing. 

An auxiliary Hamworthy two-stage air compressor 
set is provided, driven by a 94-h.p. Gardner vertical 
engine, the two units being direct coupled and mounted 
on a common baseplate. An auxiliary Hamworthy 
bilge pump also forms part of the combination, and is 
driven from the compressor through a friction clutch. 

As regards the performance of the vessel, light 
running trials were carried out between Erith and 
Tilbury in October last, and were of about four hours’ 
duration. Speed tests were made by timing the tug 
over a measured mile, with the engine running at 
normal full speed, twice with and twice against the 
tide. The average of the four readings was 10} knots. 
Severe manceuvring tests were also carried out, and 
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the engine responded entirely satisfactorily to the 
rapidly-changing orders from the bridge. The time 
taken to change from full speed ahead to full speed 
astern was ascertained to be five seconds. The fuel 
consumption, checked whilst running at constant speed 
over a suitable period, worked out at 0-372 lb. per 
brake horse-power hour. 

Towing trials were also carried out from Erith. 
Five barges, carrying a total load of 1,250 tons, were 
taken in tow, against the tide. With the engine 
running at 257 r.p.m., the tug slightly more than 


held its own against the tide, and great satisfaction | 


with this performance was expressed by the owners. 


The normal load which the tug will be called upon to | 


haul in service is about 800 tons, so the above perform- 
ance demonstrated that the engine has an ample 
reserve of power. One of the barges was later detached 
and the remainder of the trials carried out with a total 
load of 1,040 tons. Throughout the whole period of 
both trials the engine exhaust was practically invisible, 
indicating very complete combustion of the fuel. The 
amount of starting air used by the engine was very 
small, and there was no necessity to use the auxiliary 
compressor at any time during the trials. Immediately 
following the latter, the tug was put into service on 
its allotted work and since then has given its owners 
complete satisfaction. 


CONTRACTS. 


Messrs. Toe Generar Evecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the General Post Office for 150,000 Robert- 
son carbon-filament, telephone-switchboard lamps. They 
have also secured a 12 months’ contract for Osram lamps 
for street lighting from the Borough of Dunstable. 


Messrs. Metprums, Limirep, Engineering Works, 
Timperley, near Manchester, have received a repeat order 
for additional destructor plant to be installed at Jeru- 
salem. The plant will consist of one of the firm's No. 10a 
ateel-cased destructors arranged for front feed, with 
earcase chamber, engine-driven foreed-draught fan, and 
steel chimney. 

Messrs. J. anp E. Haut, Lowrrep, Dartford Iron- 
works, Kent, have constructed and fitted the whole of 
the refrigerating plant on board the 58.8. Queen of 
Bermuda, built by Messrs. Vickers-Armstrongs Limited, 
Barrow-in-Furness, and on board the 8.S. Anatolian, 
recently converted by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, and renamed the 8.8. Grande Terre. 
The main refrigerating plants of the Queen of Bermuda 
consist of CO, machines working with brine circulation, 


while the bars and small cupboards on the upper decks | 


are fitted with small “ Hallmark " models. The plant 
on the Grande Terre consists of one of the firm’s steam- 
driven, horizontal duplex CO, machines with two 
double-acting compressor. 

Messrs. Stemens Brotuers anp Company, Limirep, 
Woolwich, London, 8.E.18, have received orders from 
Messrs. The British Tanker Company, Limited, to equip, 
on hire and maintenance contracts, 30 ships with wireless 
direction finders and 48 ships with auto-alarm devices. 
The direction finders will be of the single rotating loop 
frame-aerial type with four-valve receivers. The Siemens 
auto-alarm embodies a selector in which the time analysis 
of the signals is purely electrical. 

Messrs. Beviiss AND Morcom, Limrrep, Ledsam- 
street Works, Birmingham, 16, have recently passed 
through very satisfactory tests a mixed-pressure turbo 
compressor of 10,000 cub. ft. capacity, complete with 
surface condensing plant, for Messrs. The Cannock and 
Rugeley Colliery Company, Limited. They have also 
received an order for a turbo compressor of similar size, 
but in this case it will be motor driven. The order is on 
behalf of Messrs. The Champion Reef Gold Mines of India, 
Limited. 





Tar Journat or Commerce “ Annvuat Review.” 
In many respects the mort important, and certainly the 
most interesting, of all the articles contained in the 
“ Annual Review of Shipping, Shipbuilding, and Marine 
Engineering,” recently issued by The Journal of Com- 
merce and Shipping Telegraph, is that entitled “ Taking 
Stock.” This is a symposium of the views of ship- 
owners, shipbuilders, marine engineers and port autho- 
rities on the steps to be taken to improve the position 
and prospects of the mercantile marine and the industries 
connected therewith. The opinions of as many as 
35 leading men in the industries concerned have been 
collected, and the complexity of the problem discussed 
is evidenced by the widely ¢liffering suggestions put 
forward in an endeavour to find a satisfactory solution 
to the present difficulties. Other articles in the book 
include “Tanker Tonnage,” by Sir Basil Kemball- 
Cook; “ British Coastwise Shipping,” by Sir John 
Sandeman Allen; “Standards of Safety at Sea,” by 
Sir Charles J. O. Sanders ; “ Dock and Harbour Deve- 
lopments,” by Dr. Brysson Cunningham; “ Fires on 
Board Ship,” by Mr. B. L. ness; “ Welding in 
Shipbuilding,” by Mr. A. T. Wall; “ Marine Steam 
Engineering,” by Mr. J. Hamilton Gibson; ‘ Motor- 
shipping in 1932," by Mr. A. C. Hardy; and “ Freights 
in 1932,” by Mr. G. P. de Pallens. All the articles 
ecntain sound well-written matter and many of them 
will be of interest to all British people whether connected 
with shipping and shipbuilding or not. The book is 
obtainable, — 2s. net, from the publishers of The 
Journal of Commerce, 171, James-street, Liverpool, or 
48, Lime-street, London, E.C.3, 





PERSONAL. 


Mr. Josern Maupstay, late assistant general manager 
of the Egyptian State Railways, is visiting Egypt, and 
is now associated with the Diesel traction department of 
Messrs. Davey, Paxman and Company, (Colchester), 
Limited, Standard Ironworks, Colchester. 

Messrs. Knicut, FRANK AND Ruttey, 20, Hanover- 
| square, London, W.1, have taken into partnership three 
members of their staff who have been with them for 
many years, namely, Messrs. G. M. Cannon, H. D. 
Kelleway, and C. J. Woosnam. 

Messrs. Benes, Liutrep, inform us that their general 
office has been transferred from 24, Holborn, to the 
| same building as their registered office, namely, Swinton 
House, 324, Gray's Inn-road, London, E.C.1. 
| Mr. Horace J. Younc, who was appointed to take 
|charge of the foundry and research departments of 
| Messrs. Hepworth and Grandage, Limited, St. John’s 
| Works, Bradford, some time ago, has now been appointed 
| a director of the firm. 
| Messrs. “R. N.” Dreset Encrine Company have 
}moved from 24, Harrison-street, London, W.C.1, to 
| more commodious premises at Britannia House, Ampton- 

street, London, W.C.1. The change of address has been 
rendered necessary by greatly increased business. 

Messrs. NEWALL ENGINEERING Company, LIMITED, 
Ponders End, Middlesex, have entered into a working 
| arrangement with Messrs. Norton Company, Worcester, 
| Mass., U.S.A., whereby the former company will manu- 
| facture, in this country, Norton lapping machines for 
| flat and round work. The machines will in future be 
| known as Norton-Newall lapping machines. The manu- 
facturing and designing arrangements will be under 
| the charge of Mr. Sydney Player, formerly connected 
with Messrs. Bethel-Player Company, Westborough, 
Mass., who originated this type of mechanical lapping 
|}machine in 1922 and later amalgamated with the 
| Norton Company. The selling arrangements will con- 
| tinue in the hands of Messrs. Alfred Herbert, Limited, 
Coventry. 


— = 


/NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

| Institution of Production Engineers.—A Sheffield branch 
of this Institution has been formed. At the inaugural 
meeting, Mr James G. Young, of Messrs. Sanderson 
Brothers & Newbould, presided, and stated that the 
Institution was founded in 1921 for the study and 
development of practical workshop science. The 
Institution was in no sense an academic or theoretical 
society, the aim being to ensure that the efficient produc- 
tion engineer had a practical knowledge of industrial 
economics, a working knowledge of cost accounting, and 
ability to control and direct men under his charge. 
Mr. Young was elected President, and Mr. L. R. Evans, 
hon. secretary. 

Iron and Steel.Conditions in the steel and general 
engineering trades have undergone little change. In 
some directions, depression is slightly more intensified, 
but taken on balance the position of many trades appears 
to be more encouraging than for some time past. Sheffield 
firms are busily preparing for the British Industries Fair. 
The number of exhibitors from this area is not likely 
to be so large as last year, but some concerns that usually 
reap a rich harvest from the Fair are anticipating 
greatly improved business on overseas account. Among 
the products to be exhibited from this area are refrac- 
tories, steel, springs, castings, tools, machine knives, 
files, rasps, saws, and cutlery. Complaints are freely 
heard that while foreign competition in the home market 
has been severely restricted, rivalry between British 
manufacturers is assuming undesirable proportions. 
Price cutting has become so acute that remedial action 
is urged. The raw and semi-finished steel branches are 
| operating at greatly reduced capacity. Judging by the 
state of order books, it is unlikely that additional plant will 
be relighted for some time to come. The market gener- 
ally is in a comatose condition. Users are merely con- 
tracting for sufficient tonnages to cover immediate needs. 
Speculative buying appears to have ceased. On the 
contrary, the scrap market promises to develop more 
life. Quotations have taken on a brighter appearance. 
Railway materials are in sluggish demand, both on home 
and export account. More inquiries are coming to hand 
from the Far East, but as yet the actual amount of 
business accruing is very small. Shipbuilding steel and 
fittings are reviving, but armament plants are working 
at greatly reduced capacity. Firms devoted to the pro- 
duction of large hollow-forged drums are doing good 
business, and are actively employed. Stainless and rust- 
less materials, and special alloy steels used by the air- 
craft, chemical, oil-refining, and dyeing industries, are in 
steady demand. The tool trades are doing better. 

South Yorkshire Coal Trade—-Improvement in the 
gross demand for fuel has been fully maintained. The 
overseas demand for most classes of fuel is only moderate, 
and capable of showing vast improvement. South York- 
shire hards show a slight reduction in price, both for 
export and bunkering purposes. Smalls are going to the 
Humber ports in increased quantities, while the home 
demand has been fully maintained. Industrial fuel used 
by the iron and steel trades is a better selling medium. 
Further improvement is anticipated in the near future. 
House coal has developed slight weakness. Foundry and 
furnace coke are in steady request. Gas coke is firm at- 
22s. 6d. to 25s. per ton, f.o.b. at Humber ports. Quota- 
tions are: Best branch handpicked, 27s. to 28%.; Derby- 
shire best house, 22s. to 23s. 6d. ; Derbyshire best brights, 
18%. to 208.; screened nuts, 16s. to 18s. 6d.; Yorkshire 
hards, 17s. to 18e.; Derbyshire hards, 17s. to 18s. ; rough 
slacks, 88. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; 
and smalis, 58. to 6s. 











NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Survey—With only a minute volume of 
business passing, most branches of the North-Western 
iron and steel and allied industries are facing a depression 
even more acute than that of last year. Conditions in 
the steel trade are particularly dull as a result of the 
prevailing weakness in the demand from the heavy 
consuming sections, but the movement of special steels, 
including bright-drawing and free-cutting kinds, is 
rather better. There has been, of late, a definite im- 
provement in the light-castings section of the industry, 
and any early seasonal improvement in the building 
trades will quickly produce increased activity. Speciality 
foundries, in certain cases, are busy, but jobbing 
foundries are still urgently in need of new work. Machine- 
tool manufacturers are moderately employed, principally 
on contracts for Russia, and the hope is entertained 
among local firms that further valuable orders may 
shortly be released by the Government of that country, 
and bring additional work to this area. As a result of 
the agreement reached between Midland and Cleveland 
o— manufacturers on the question of selling prices, 
North-East Coast brands may now be offered, delivered 
in Lancashire, at 67s. a ton, the same price as is charged 
for Derbyshire makes. For some time, Cleveland iron 
has been quoted nominally at that figure, delivered at 
Manchester, but there has been nothing to prevent 
under-cutting. Meanwhile, reports show that trade is 
extremely slow. A few small orders for steelwork 
have been placed in the last week or two with leading 
constructional-engineering firms in the Trafford Park dis- 
trict, but orders of any magnitude are still absent, while 
the inquiry to date hardly indicates the possibility of 
any really extensive contract being placed in the near 
future. 

Lancashire Steel Corporation Developments.—Excellent 
headway is being made with the laying down of a new 
continuous wire-rod mill at the Irlam centralised works 
of Messrs. The Lancashire Steel Corporation, Limited, 
a departure made since the acquisition, a few weeks ago, 
by the combine, of Messrs. The Whitecross Company, 
Limited, wire manufacturers, of Warrington. The new 
mills will embody the latest practice, and will, it is 
expected, be ready for operation before the end of March. 
They will supply not only the Whitecross Company, but 
several other consuming undertakings in the Lancashire 
and Cheshire area. The London, Midland and Scottish 
Railway Company, it is understood, propose to transfer 
their chain-making department from Crewe to Horwich, 
Lancashire. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.——A quiet, yet confident, tone 
prevails in the Scottish steel trade, but actual business 
falls very far short of productive capacity, and the 
output overall is poor. ittle change has taken place 
in the demand for shipbuilding material, but there are 
prospects of a few more orders for new tonnage in the 
near future which will mean more work for steel-makers. 
It is also rumoured that a fair share of Admiralty work is 
almost definitely assured for the Clyde, and this would 
mean increased activity all round. Export inquiries 
for Spring shipment are beginning to come along and it is 
hoped that that side of the trade will soon be brighter. 
Makers of black steel sheets report little change in the 
position, and while there is a fair demand for the lighter 
gauges, the total tonnage is not very large. Much of 
the export business at present is for the Far East. 
Heavier gauge sheets are in very poor request, and 
business in galvanised sorts is very intermittent. Prices 
are without change, and are as follows :—Boiler plates, 
91. per ton; ship plates, 8J. 15s. per ton; sections, 
81. 7s. 6d. per ton; black steel sheets, 4-in., 7/. 15s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
111. 58. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade there is still a great scarcity of 
fresh business, and the general inquiry is not very 
encouraging. Makers of re-rolled steel bars report no 
improvement in demand and they are again experiencing 
rather severe Continental competition, both for home and 
export orders. The following are the current market 
quotations :—Crown bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 7/. 5s. per ton, for home delivery, and 6/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade——No change of any kind has 
taken place in the Scottish pig-iron trade over the 
week, and dealing is still on smali lines. The home 
demand is poor while that from overseas shows no signs 
of ex ion in almost any direction. Production is 
still limited to that from two furnaces. The current 
prices are as follows :—Hematite, 66s. per ton, delivered 
at the steel works; foundry iron, No. 1, 70s. per ton, 
and No. 3, 67s. 6d. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 3, amounted to 313 
tons. Of that total 241 tons went overseas and 72 tons 
coastwise. During the corresponding week of last year, 
the figures were, 113 tons overseas, and 60 tons coastwise, 
making a total shipment of 173 tons. 

Clyde Shipbuilding—Two more contracts have been 
booked by Clyde shipbuilders during the past week, and 
there is a strong possibility of a third one being secured 
before long. Messrs. D. and W. Henderson and Company, 
Limited, Partick, have contracted to build a steamer of 
6,500 tons deadweight for Messrs. H. Hogarth and Sons, 
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Glasgow. This new vessel will be fitted with recipro- 
cating engines of about 2,000 ih.p. This is the second 
order booked by Messrs. Henderson for the same owners 
since the beginning of this year. The other contract 
referred to has been placed with Messrs. Lithgows, 
Limited, Port Glasgow, by Sir Joseph Isherwood, and 
along with two others placed at Middlesbrough and 
Sunderland, will mark a departure from accepted ~~. 


building practice. The machinery in each case will 

of the ordinary triple-expansion reciprocating type, and 

for the Port-Glasgow vessel will be supplied by Messrs. 
ow. 


David Rowan and Company, Limited, 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MipptesBrouGcH, Wednesday. 

The Cleveland Iron Trade.—There is not much business 
passing in Cleveland pig-iron, but current moderate needs 
absorb the very restricted output, and makers have little 
iron stored at their yards. y home buyers made 
fairly heavy contracts just prior to the alterations in 
terms of sale, so that they are little in evidence at present. 
Demand from abroad continues very quiet. ond- 
hand holdings are believed to be larger than for some 
time, but merchants are under restrictions that confine 
their operations to narrow limits. Their terms of con- 
tract with ironmasters reserve the right, to the latter, to 
cover direct the requirements of principal home users. 
Both producers and second hands readily cut prices to 
secure overseas orders, but for home trade quotations are 
quite firm. Local users are charged 65s. for No. 1 Cleve- 
land, 62s. 6d. for No. 3 g.m.b., and 61s. 6d. for both 
No. 4 foundry and No. 4 forge, whilst North of England 
customers outside the Tees-side district have to pa’ 2s. 
above these prices, and buyers in the Glasgow area are 
qucted 3d. above the rates named to consumes in the 
Middlesbrough zone. 

Hematite—Conditions in the East Coast hematite 
branch of trade alter very slowly, but the slight move- 
ment noticeable is in the right direction. Sales to over- 
seas firms are difficult to put through, but local and other 
home customers are buying more freely than of late, and 
recent transactions include business with consumers in 
the Sheffield district and in South Wales. Stocks are 
heavy and output is still rather excessive, but require- 
ments of the near future promise at least to absorb the 
limited make. No. 1 hematite is 59s. 6d.; and ordinary 
qualities are 59s. 

Foreign Ore.—Business in foreign ore is virtually at a 
standstill, small prompt purchases are possible at the 
equivalent of rubio of 50 per cent. quality at 15s. 3d. c.i.f. 
Tees, but sellers will not entertain offers for delivery over 
periods ahead except on much higher terms. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale, but recognised market rates 
are upheld on the basis of good average qualities at 
16s., delivered to Tees-side works. 

Manufactured Iron and Steel.—Quotations for semi- 
finished and finished iron and steel are steadily upheld. 
Manufacturers of steel semis are fairly busy, owing to a 
protected home market. Recent shipbuilding orders will 
result in very welcome resumption of some activity in de- 
partments producing plates, angles and rivets. Further 
orders for railway material are expected. Quotations : 
Common iron bars, 91. 15s. ; best bars, 101. 5s.; double 
best bars, 101. 158.; treble best bars, 11/. 58.; packing 
(parallel), 82. packing (tapered), 101. ; steel billets (soft), 
5l. 7s. 6d. ; steel billets (medium) 61. 12s. 6d. ; steel billets 
(hard), 71. 2s. 6d. ; iron and steel rivets, 111. 5s. ; steel ship 
plates, 81. 158.; steel angles, 81. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9J. for smaller lots ; fish-plates, 
127. 108, ; black sheets (No. 24 gauge), 91. 5s., for delive: 
to home customers, and 8/. 10s. for export; and yal- 
vanised corrugated sheets (No. 24 gauge), 11l. 15s. for 
delivery to home customers, and 101. 10s. for export. 

Scrap.—Most kinds of iron and steel scrap are scarce, 
and values show a marked further upward tendency. 
Merchants are anxious to buy heavy steel to cover 
bookings, and have to pay 40s. Light cast iron is no 
less than 37s., and heavy cast iron is fully 40s. ; whilst 
machinery metal readily makes 43s. 

Imports of Iron and Steel.—Little foreign iron and steel 
is now on Tees-side, import tariffs — largel 
cut out Continental competitors. The aggrega united. 
ings last month amounted to 1,092 ren oat 187 
tons of pig-iron, 374 tons of crude sheet bars, ‘pote, 
blooms and slabs, and 531 tons of plates, bars, angles, 
rails, sheets and joists. In Jan last year the total 
imports reached 16,726 tons, of which 527 tons were 
pig iron, 15,192 tons crude sheet bars, billets, blooms, &c., 
and 1,007 tons plates, bars, —. &c., and in the pre- 
war January of 1914 i were 5,012 


tons comprising 40 tons of pig- tn 3,611 tons of crude 
sheet bars, billets, blooms, = and 1,361 tons of plates, 
hars, angles, &e. 

Iron and Steel 


.—Shipments of iron and steel 
from the Tees in the first month of the year totalled 
32,333 tons, compared with 35,385 tons in the previous 
month. Of the Jan loadings, 18,722 tons went 
coastwise, and 13,611 tons went to foreign destinations. 
Pig-iren shi amounted to 9,250 tons—6,971 tons 
coastwise, and 2,279 tons overseas ; manufactured iron 
cleared 1,795 tons—1,335 tons coastwise, and 460 tons 
overseas, and steel 21,288 tons—10,416 tons coastwise, 
and 10,872 tons overseas. 








Mitan Farr.—The 14th Milan International Fair will 
be held from April 12 to 27 next. Full particulars may 
be obtained from the Italian Chamber of Commerce, 
10, Queen-street, Cheapside, London, E.C.4, or from the 
management of the Fair, Via Domodossola, Milan. 





NOTICES OF MEETINGS. 





Junior InsTIruTION oF we On tee: 7.30 
.m., 39, Victoria-street, S.W.1. “ Oil from ” by 
r. C. H. Lander. Friday, February 17, 7.30 p.m, 

“‘ Episodes, both Grave and Gay, in Engineering History,” 

by Eng.-Capt. Edgar C. Smith. 

Sooretry or CHEMICAL INpDuUstTRY, CHEMICAL ENGINEER- 
inc Grovup.—To-night, 8 — , Chemical Society, Burling- 
ton House, Piccadilly, = Creep in Steels,” by 
Mr. H. J. Tapsell. 

InsTITUTE oF TRANSPORT.—Monday, eer od 13, 
5.30 p.m., Institution of Electrical Engineers, Victoria 
embankment, W.C.2. “A Review of Air Transp 
by Mr. G. E. W. Humphrey. Birmingham and 
Section: Tuesday, February 14, 6 p.m., Queen’s Hotel, 
Birmingham. “Traffic Blocks—Some Difficult Road 
Junctions,” by Mr. C. 8. Dunbar. 


INSTITUTION OF Exscraaat EncrneErs.—WNorth- 
Eastern Centre : Monday, February 13, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. “An Analysis of the 
Costs of Electricity Supply and Distribution in Great 
Britain, with some Suggestions as to the Causes of and 
Remedies for the slow rate of Development,” b 
Mr. J. M. Kennedy and Miss D. M. a “Nort 
Western Centre: Tuesday, February 14, 

eers’ Club, Albert-square, Manchester. Burdbay Lootere 
sae  Tightning—And ow the Engineer tate. hag its 
Effects,” by Professor J. T. MacGregor-Morris. North 
Midland Students Section : Tuesday, Feb: 14, 7.15 
p-m., Hotel mvaonole, Leeds. “ Railway Electrifica- 
tion, » by Mr. R. N. Kinder. 

InstiTuTE oF MeEtats.—=Scottish Local Section: 


Monday, February 13, 7.30 p.m., Institution of Engineers 
and ipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘ Modern 4 ay with Particular 


Reference to Corrosion,” L. Aitchison. North- 
_ Coast Local Section : pi. February 14, 7.30 
» Armstrong College, Newcastle-on-Tyne. “ Re- 
rectory Materials and the Non-Ferrous Industries,” by 
Mr. A. B. Searle. 
Braprorp ENGINEERING Socrery.—Monday, Febru- 
ary 13,7.3) p.m. Technical College, Bradford. ‘* Indus- 
trial Lighting,” by Mr. A. Atkinson. 


Royat Instrrution.—Tuesday, February 14, 5.15 
— 21, Albemarle-street, W.1. ‘“‘ Analysis of Crystal 


ss by X-Rays. A Review of the Work of Twenty 
Years” (Lecture I), by Sir W. Bragg. Thursday, 
February 16, 5.15 p.m. “ Geography i in the Public 
Service ” (Lecture I), by Mr. A. R Saturday, 


February 18, 3 p.m. “ Detection and Production of 
Swift Particles ” (Lecture I), by Lord Rutherford. 

Roya Sanitary Instirute.—Tuesday, February 14, 
5.30 p.m., 90, Buckingham Palace-ro W.1. 
om Ms ar and the Need for New Standards,” by 
Dr. J. 8. Owens. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Febru- 
ary I4, 6 p.m., 85, The Minories, E.C.3. ‘‘ The Modern 
Trend in Marine Steam Practice,”’ by Mr. J. Neill. 

IntummatiInc Enaingertnc Socrery.—Tuesday, 
February 14, 7 p.m., eo of Mechanical Engineers, 
Storey’s-gate, S.W.1. “ w Kx gg ce by 
Photo-electric Cells,” ’ by Dr. J T. Walsh 

INSTITUTION OF ENGINEERS AND SmrPBUILDEES IN 
SooTLanD. a. February 14, 7.30 p.m., 39, 
Elmbank-cr ‘The Manufacture of 
High- Quality Cast oe in the Rotary Pulverised Fuel 
Furnace,” by Dr. P. M. MacNair. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 


Centre : Tuesday, February 14, 7.30 p.m., King’s Head 
Hotel, Coventry. “Some Problems in Chassis Deng,” 
by Mr. L. H. Dawtrey, and at Leeds Centre : Wednesday, 
February 15, 7.15 p.m., Hotel Metropole, Leeds. 

SHEFFIELD MetTammurcicaL AssociaTIon.—Tuesday, 
February 14, 7.30 p.m., 198, West-street, Sheffield. 
“Heat Treatment without Detriment to Surface Finish 
(Bright Annealing),” by Mr. J. Fallon. 

Royat MereorotocicaL Socirery.—Wednesday, 
February 15, 5.15 Pm. 49, Cromwell-road, South Ken- 
sington, 8.W.7. Atoms, Molecules and the Atmos- 
phere.” by Professor 8S. Chapman. 

Newoomen Soocrery.—Wednesday, February 15, 
5.30 ary saurtees Institute of Patent Agents, Staple 
Inn awe Co W.C.1. “The Marquis of Worcester 
and Vauxhall,” Mr. W. H. Thorpe. ‘ The Shetland 
Water Mill,” by Me. H. W. Dickinson and Mr. E. Straker. 

Institution or Crvm ENGINEERS.—Wednesday, 
Steal ‘eee 15, 6 p.m., Great George-street, S.W.1- 

z Ship Propulsion by Mechanical 
or Tleotrioal Tie Transmission,” by Mr. J. H. Gibson. 

Manchester and Association: Wednesday, 
February 15, 6.45 p.m., 36, George-street, Manchester. 

of a Defective Arch in Stockport 
Viaduct (L.M.8. 








),” by Mr. C. M. A. Whitehouse. 


Norrsa-East Coast InstiTution or ENGINEERS AND 
SHIPBUILDERS. oe lection : Wednesday, February 
15, 7.15 p.n., se Newcastle-on-Tyne, ‘* Ship 

Mr. A. T. 8. Sheffer. T'ees-side Branch : 

Thursday, Fe 16, 7.30 p.m., Cleveland Scientific 
and Technical Institution, iddlesbrough. “ Electric 
Welding,” by Dr. J. H. Paterson. 
InsairuTion oF WetpINeG ENGINEERS. — Wedaeaaaye 
sn fn tal ag a Nagy r- 

s-gate, 1 ere xy-Acetylene 
nl  lectrie tio Welling Join Forces,” by Mr. O. Simonis. 

Roya Socrety or Arts.—Wednesday, February 15, 
8 p.m., John- street, Adelphi, W.C.2. “ Modern Whaling 
in the Antaretic,” by Capt. H. K. Salvesen. 





INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch : Thursday, February 16, 6 _P.m., South 
— Institute of Engineers, Cardiff. * Mechanical 

and its Influence on Wi Equipment,” .by 

. Perry and Dr. D. M. Smi' North Western 

Bob: “Thursday, February 16, 7. 16 p.m., Engineers’ 

Club, Albert-square, Manchester. “The New Sydney 

Harbour —. by Mr. L. Ennis. London: Friday, 

February 17, 5.30 p.m., Storey’s-gate, S.W.1, Annual 

General Meeti The Production of a Vacuum in 

an Air Tank by Means of a Steam Jet,” by Mr. F. R. B, 
Watson. 


Roya. AgronavtioaL Socrery.—Thursday, February 
16, 6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. “Cloud Formation and its Effect upon Glid- 
ing,” by Sir G. T. Walker. 


InstiTruTIon oF SrrvcturaL ENGINEERS.— Yorkshire 
— Thursday, February 16, 7 pym., Hotel Metro- 
Leeds. “Some Notes on Floor Construction,” 
> Mr. E. 8. Andrews. 


Instrrution or Santrary Enorneers.——Friday, Febru- 
ary 17, 6 p.m., Caxton Hall, Westminster, S.W.1. ‘‘ The 
Town and Country Planning Act, 1932,” by Mr. A. T 
Pike. 


Soorery or Consuttinc Martve ENGINEERS AND 
Save Surveyrors.—Friday, February 17, 7 p-m. Institu- 
tion of and Shipbuilders in Scotland, 39, 
Elmbank-crescent, Glasgow. “Coal v. Oil in Marine 
Propulsion,” by Mr. D. Smail and Mr. G. S. Oxenham. 

Ratway Civus.—Friday, Feb 17, 7.30 p.m, 
57, Fetter-lane, E.0.4, Annual neral Meeting. 
Presidential Address, by Mr. K. Brown. 





NOTES FROM THE SOUTH-WEST. 
Carprrr, Wednesday. 


.—Lieut..Commander E. Kirk- 
trick-Crockett, R.N., fishery officer for the South 
ales Sea Fisheries district, addressing an audience 

in London, emphasised the need for drastic measures 

to stop oil ——e on the sea coast, which could be 
easily and c —> done by the use of oil separators on 
vessels — + uel, Not only was the oil destructive 
of bird fish ite and had destroyed some of the 

oyster beds, but it soiled the beaches of some 200 miles 
of coast in this district alone, driving away the visitors 
that the people of the various towns sought to attract. 

Tankers and oil-burning vessels, which took precautions, 

were not the chief offenders. Legislation had provided 

measures for dealing with pollution, but as an inquiry 
was required before proceedings could be instituted in 
certain cases, action at law was made difficult. 


Welsh Hydro-Electric Scheme.—Cardiganshire County 
Council have decided to give full support, provided the 
proposals are submitted for the approval of the council, 
to a scheme for hydro-electricity works in the Rheidol 
Valley, estimated to cost about 2,000,000/. The scheme 
is in active preparation. 

New Ships for Cardiff Owners.—Negotiations are 
understood to have reached an advanced stage for two 
new cargo ships for Sir William Reardon Smith and Sons, 
Limited, managing owners of the Reardon Smith and 
other lines. The orders will go to the North-East Coast, 
and while no official particulars have been given out, 
the vessels, which are intended for the North and South 
American trade, will almost certainly use oil fuel, 


Welsh Coal Outlook.—In the Welsh coal trade the very 
stormy weather has much retarded shipping and checked 
shipments. Inquiries open include one from the Egyp- 
tian State Railways authorities calling for tenders for 
220,000 metric tons of Welsh locomotive coals for 
delivery over the period from June to September. 


Mining Research Evxhibition.—The Safety in Mines 
h Board has arranged an exhibition (which is 
ractically a duplicate of the exhibition at the Research 
Btation at Buxton), at the South Wales School of Mines, 
at Treforest. It deals with coal and coal-dust explosions ; 
mine lighting and the development of flame and electric 
mining explosives and shot firing ; support of 
workis ; haulage; firedamp explosions and flame- 
proof electrical apparatus. Special lectures by experts 
will be given on Thursday, Friday and Saturday, Febru- 
ary 23, 24 and 25. On the 25th the tenth annual re- 
union dinner of the School of Mines Past Students’ 
Association will be held at the Whitehall Rooms, Cardiff, 
when Mr. W. D. Woolley, M.I.Min.E., chairman of tho 
Monmouthshire and South Wales Coal Owners, will giyé 
an address on ‘ The Coal Trade and its Future Develop- 
ment.” 


Oil-Pollution 


Progress of Cefn-Ooed Oolliery.—The Cefn-Coed 
Anthracite Colliery, in the Vale of Neath, has made 
remarkable progress since it was started a little over 


two ago. The second | which is 730 yards deep, 
pemhed the Big Vein seam October, and since then 
development has been — Sir David R. Llewellyn, 
Bt., vice-chairman of ted Anthracite 
Collieries, Limited, who controls the mining operations 
of the company, expects that the mt 1,320 men 
employed will be increased to 2,000 the end of this 
year and 3,000 by the end of 1934, subliucing by that 
time 3,000 tons of coal a day. The colliery has avail- 
able 5,000 acres of vi in coal seams, and is capable of 
3,000 tons of coal a day for 150 years. The 
colliery is being equipped on the most modern lines. 
Ship-Repairing.—Conditions in the ship-repairing 
industry have been much quieter lately, apart from some 
damage sustained by vessels during the gales. The 
delay of steamers has been the chief cause of the lower 





volume, which is expected to be only temporary. 
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80,000-TON GRANARY AT BAHIA BLANCA, ARGENTINA. 
CONSTRUCTED BY MESSRS. HENRY SIMON, LIMITED, ENGINEERS, MANCHESTER. | 


(For Description, see Page 147.) | 
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SEWAGE TREATMENT. 


Or the many social and public services for which 
the engineer is responsible, there are two which are 
essential if a good standard of public health is to be 
maintained: the supply of water, uncontaminated 
and fully sufficient for domestic, trade and public 
uses, and the evacuation of the foul waters and 
their treatment and disposal. The two are inter- 
dependent, for it is difficult to conceive of the 
evacuation of sullage water and trade wastes 
from a modern town or city without water carriage. 

At the meeting of the Institution of Chemical 
Engineers held on January 25 last, three papers 
were communicated in which British, American, 
and German practice in sewage disposal was 
described and the present position discussed. The 
authors of the first, dealing with British practice, were 
Messrs. H. C. Whitehead and Mr. F. R. O’Shaugh- 
nessy. Mr. L. R. Howson dealt with American 
methods of treatment, while recent German practice 
was discussed in a contribution by Dr. Karl Imhoff. 
The authors of the first paper described the conditions 
of the great industrial centres in this country 
following the unprecedented exploitation of the 
new manufacturing processes in the early part of 
the Nineteenth Century. In these days, it is 
difficult to visualise the conditions then existing. 
The excessive concentration of population led to 
the accumulation of masses of filth everywhere in 
the neighbourhood of dwellings, and even in rooms 
in the houses, and after the supply of a high 
level service of water and the installation of water 
closets, the condition of the public streets became 
intolerable as the contents of cesspools were flushed 
into the street gutters, and rivers became polluted 
to an ever-increasing degree. By 1847, the dis- 
charge of sewage into sewers was made obligatory, 
and the use of cesspools in towns was prohibited. 





Thirty years ago, land treatment of sewage was the 
only standard method available, and the limitations 
of this method were such that it was impracticable 


50 |im many cases. The troublesome character of the 


colloidal matter held by sewage liquor even after 
prolonged sedimentation, with its effects upon contact 
or percolation beds, the soil texture, humidity and 
insufficient drainage, are all factors which have to 
be taken into account in the disposal of sewage 
effluent on land, and there can be no question that 
this process can only be successful in special cases. 
In the earlier installations, it was expected that the 
value of the effluent as a manure on land would 
amply repay the cost of distribution, but this 
assumption was proved to be wrong. If it were 
economically feasible to screen and sift the garbage 
collected from house to house and give it silo treat- 
ment a manure of far greater value would be 
produced. The objective of sewage treatment is 
rightly defined as—“ to find a method of obtaining 
a thoroughly clarified effluent without the use of 
large quantities of chemicals, and with the minimum 
production of sludge.” 

The self-purification of the harmful organic impuri- 
ties in polluted river and stream waters proceeds, 
in the presence of an excess of dissolved oxygen, in 
accordance with a definite law, which Prof. Adeney 
has enunciated as follows:—‘‘The quantities 
of oxygen consumed, and of products formed, on 
the completion of each stage of aerobic fermentation, 
are constant for similar volumes of the same polluted 
water.” The dissolved oxygen then should be 
in excess of the fermenting matters for an effluent 
to be admissible for discharge into stream or river. 

The very successful work at Birmingham for 
which one of the authors of the first paper, Mr. H. C. 
Whitehead, M.Inst.C.E., has been responsible 
since 1925, in the partial treatment of the settled 
sewage liquor with a small quantity of activated 
sludge, has resulted in the reduction of oxidisable 
impurity by 40 per cent. to 50 per cent. or over. 
The fermentation, under anaerobic conditions on a 
large scale, of the sludge from the sedimentation 
tanks at Birmingham is encouraged by inoculating 
the weekly supply of the fresh sludge from the 
sedimentation tanks with stale sludge in a state of 
active fermentation. The sludge remaining after 
this process is inoffensive in smell, has lost its 
original sticky or colloidal character and after 
drainage becomes a peat-like mass which can be 
easily handled and carted. If trade waste liquors 
are present in appreciable amounts in the sewage 
to be treated, there may be difficulty in controlling 
the activated sludge process. In one case we have 
noted in England it was arranged that the am- 
moniacal liquors from a gas works should be dis- 
charged only at certain times, separately treated by 
sand filtration. 

It appears to be certain that the bio-chemical and 
bio-physical principles underlying the purification 
of crude sewage will be the determining factors on 
which further development in sewage treatment 
will depend. 

The part taken by the species of saprophytic 
bacteria which are concerned in the self-purification 
of sewage impurities in the presence of the oxygen 
supply at their disposal is now acknowledged, but 
much experimental work is still necessary before 
standard treatment can be determined for the 
different compositions of sewage which have to be 
dealt with. It should be recognised that without 
the guidance of the chemist and _bacteriologist 
many of the smaller sewage treatment works would 
not be in a position to adopt the activated-sludge 
process or its developments with hope of success ; 
such assistance might possibly take the shape of a 
general supervision in a given area of local instal- 
lations. 

The first paper referred to evidence of sewage 
contamination on many of the beaches in the neigh- 
bourhood of sewage discharges round the coast of 
Great Britain, but it is believed that recent experi- 
mental evidence has demonstrated that where the sea 
outfall is correctly placed in regard to local and 
coastal currents there should be need to chlorinate 
the sewage in very few cases. 

In the plants serving larger cities in America, 
activated sludge treatment is being adopted almost 
universally. Much experimental work is being 
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carried out to determine if it is practicable to treat 
the resulting sludge by vacuum filtration, followed 
by incineration, and the provision of glass-covered 
beds for drying sludge has materially increased in 
the past five years, provision being made for the 
necessary circulation of air which is essential to 
maintain a low humidity to facilitate drying. The 
most pronounced tendency is in the use of power- 
driven equipment. Mechanical screens and mechani- 
cally cleaned grit chambers with grit washing 
facilities are now common. 

The current practice in connection with sludge 
digestion in America is to digest the sludge in heated 
and covered tanks. The heat is supplied by burning 
the gases generated during the digestion process, 
and not only promotes digestion, but, by burning 
the gas, eliminates the odours which before were 
allowed to escape with the gas from the open tanks. 
With the average separate sludge digestion plant, 
sufficient gas can becollected to heat all the buildings, 
keep the sludge at a temperature of about 90 deg. F., 
supply the gas required for incinerating the screen- 
ings and still leave a surplus. 

The problem of river pollution is a very serious 
one in the United States where all the cities on the 
larger rivers still discharge their wastes into the 
open water courses. A good feature of American 
practice is the close co-operation of the engineer 
and chemist in checking the results obtained in 
working sewage treatment. 

In Germany, activated sludge plants are considered 
to have a promising future, and technically to be 
preferred to percolating filters. In most cases 
compressed air is used for aeration, either alone or 
in combination with mechanical plant, to produce 
surface aeration. An interesting development is the 
construction of impounding reservoirs or lakes in 
the Ruhr district with the object of purifying 
polluted river water. Three such reservoirs have 
been constructed in the stretch of the river Ruhr 
from which drinking water is obtained, with a total 
water surface of 1,400 acres. Dr. Imhoff states 
that these lakes contribute as much to the purifica- 
tion of the river Ruhr water as the whole of the 70 
sewage treatment plants in the area. The interest 
on the capital construction costs is covered by the 
income derived from the developed water power. 

COAL MINING. 

Tue coal industry has of late years received but 
scant justice from Parliament. The commission 
of inquiry appointed by Mr. Lloyd George was 
mainly acceptable to the mining unions tor 
the reason that it was, as to one-half, compo ed 
of politicians approved by them and pledged to 
their verdict in advance. Room for every other 
interest concerned had to be found on the other 
half, which did not, we believe, include a single 
mining engineer or mine manager. The technical ex- 
pert seems to have been similarly ignored in framing 
the provisjons of the Coal Mines Act of 1930. It is, 
of course, common knowledge that, some at least 
of the men then in power, professed the view that 
the mere possession of expert knowledge, ipso facto, 
rendereda man incapable of forming sound judgments 
on matters of policy, which must, it was held, be 
reserved solely for men having “ characteristics 
suited to government.” 

The natural results of this view are discussed in 
the address to the Institution of Mining Engin- 
eers, delivered on January 25 by Mr. John Brass. 
Production, he stated, has had to be cut down to 
meet quota requirements, so that seams with bad 
floors and roofs which for efficient working require an 
even and continuous rate of .dvance, have had in 
many cases to be worked only 2 or 3 days a week. 
The effect of the reorganisation schemes has 
been, he stated, that redundant mines struggle on 
in the hope of being rescued or compensated, whilst 
efficient mines are kept in a state of uncertainty, 
which discourages proper development and rational 
expansion. In Germany, governing bodies have ever 
had much higher regard for the opinion of the 
expert than here. Consequently in the Ruhr 
mining region, the small and inefficient mines do 
not struggle on, as Mr. Brass stated is the case here, 
but have been either closed down, or, where it could 
conveniently be done, absorbed in larger under- 
takings. Here, however, the plan adopted has led, 





according to Mr. Brass, to the shelving of carefully 
thought-out schemesof development and has greatly 
increased the difficulties of the mining engineer. 

It is gratifying to note, however, that in spite of 
these handicaps, Mr. Brass was still able to claim 
that the British mining engineer has succeeded in 
maintaining his former pre-eminent position. Asser- 
tions to the contrary have repeatedly been made 
by those politicians who wish to minimise the 
disastrous effects of the ignorant and misguided 
policy, which culminated in the strike of 1926. 
When challenged, however, they have consistently 
failed to support their charges of incompetence and 
inefficiency by any detailed particulars. 

Actually, hampered as the industry has been, 
costs of production have been steadily lowered and 
outputs per head increased, whilst at the same time 
accident rates have been very materially reduced. 
In this connection Mr. Brass pointed out that fair 
comparisons with the past are difficult, since in 
former days the statistics referred mainly to 
easily worked seams in which the coal was won 
entirely by hand. Hence average figures covering 
whole fields must be misleading owing to the greater 
proportion of difficult seams which are now worked. 
Mr. Brass was, however, able to give comparative 
figures for one seam 4 ft. 2 in. thick, which for some 
years was worked entirely by hand. Later on coal- 
cutting machines were introduced, but the tubs were 
still hand filled. To-day, and for some years past, 
the coal is not only undercyt by machine, but is 
loaded into trucks by a system of face and belt 
conveyors, some of the latter being as much as 
400 yards Ioag, As compared with hand-got 
conditions, the output per man-shift has been 
raised from 24-45 ewt. to 39-96 cwt. At the same 
time the accident rate has been reduced by 28 per 
cent. per man-shift, and by 53 per cent. per ton of 
output. 

Among the commoner accidents are eye injuries, 
due to pieces of coal or stone flying from the pick- 
point. These could, no doubt, be reduced by the 
wearing of goggles, but it may be noted that the 
Home Office factory inspectors state that in 
analogous cases, there is often a difficulty in per- 
suading the operatives to wear such guards, which, 
to be popular, must be comfortable, free from 
fogging, and not too unsightly. Injuries to the 
hands are also fairly frequent. They arise from 
coal sliding down the pick-shaft or shovel handle, 
and here again there is room for some form of 
protection. Mr. Brass suggests that the problem 
of satisfactory guards might well be added to the 
various researches already undertaken by the 
Institution of Mining Engineers. 

It is of some interest to compare the figures above 
given, with what has been effected in the Ruhr 
district of Germany, where the output per man 
is now 27 per cent. more than in pre-war days. 
In specially favourable conditions the increase here 
has been as much as 40 per cent. In this country 
the advantage of improved methods of working is 
materially discounted by the greater proportion of 
unfavourable seams now worked. Nevertheless, 
in the Midland coalfield taken as a whole, Mr. Brass 
stated that the output per man shift has risen from 
21-93 cwt. in 1927 to 24-28 cwt. in 1932. 

As one result of this higher efficiency, the numbers 
employed in this field have decreased by 5,159. 
The staff required has been reduced by the fuller 
use of coal cutting, loading, and conveying machines 
below ground, and at the surface by the adoption 
of automatic tub-handling plant and the increased 
use of mechanical coal-cleaning equipment. In 
South Yorkshire,, about one-half the total output 
is now said to be treated either in washers or by 
dry-cleaning plant. The growing insistence on the 
purity of the gases discharged from super-power 
stations should, it would seem, still further enlarge 
the market for cleaned coal. 

The machine reduces the need for hard and ex- 
hausting muscular labour, in conditions which are 
often and unavoidably extremely trying. In general, 
it is degrading to mankind to demand from it work 
that can be done as well, or better, by unintelligent 
mechanism, but the consequentdisplacementoflabour 
certainly presents a problem of no little difficulty. 
Past experience justifies the expectation that, in the 
ultimate, the problem will be solved in part by the 





increased demand due to the relative cheapness of 
the product, and in part by a reduction in working 
hours, and consequent increased leisure for the 
operatives. As matters stand, however, the 
shortened day will be practicable here, only if, and 
when, it is in effective operation in all coal-producing 
countries. Of this consummation there seems little 
likelihood in the immediate future. 

One of the charges so frequently brought against 
the mining industry is that of neglect of research 
work, but, as usual, it is difficult to instance a 
single case in which the industry has not taken 
advantage of such results as would benefit it. All 
past experience shows how wide and difficult may 
be the gap between an interesting laboratory experi- 
ment and its profitable exploitation. One of the 
most interesting of the new achievements is the 
hydrogenation process of deriving petrol from coal. 
This, thanks to the courage and enterprise of Messrs. 
Imperia] Chemical Industries, has been proved to be 
quite a practicable proposition, if considered solely 
in the light of a technical achievement. 

As Mr. Brass points out, however, there seems no 
present possibility of working the process at a 
profit. Petrol can be produced in this way at an 
inclusive cost of about 7d. a gallon, but overseas 
petrol is landed in this country at a total cost of 
about 2d. a gallon. The total import is now 
of the order of about 1,000 million gallons per 
annum, and the import duties thereon amount to 
about 33,000,000. If the whole of this petrol were 
produced here, about 13,000,000 tons of coal would 
be used in the process, and employment would be 
found for about 104,000 hands in all. The capital 
cost, however, would be no less than 142,000,000/., or 
some 1,362/. per man employed—a figure which is 
not far short of what has been necessary in railway 
work, where someone has had to invest about 2,000. 
in order to find employment for one railway man. 
At the same time the loss of the import duties would 
imply a cost to the exchequer of about 3171. per 
annum for each of the 104,000 men for whom the 
synthetic process would provide employment. Mr. 
Brass adds, moreover, that the increase in the 
demand for coal would only be equivalent to some 
17 per cent. of the difference between the present 
potential output and the actual. 








NOTES. 
Tue Duppett MEDAL oF THE Paysicat Socrery. 


THE Council of the Physical Society has awarded 
the tenth Duddell Medal to Mr. Wolfgang Gaede, 
director of the Physical Institute at Karlsruhe, 
Germany, and until recently professor of physics 
at the Technische Hochschule there. The medal, 
which is of bronze, is awarded by the Council of the 
Society not more frequently than once a year to 
persons who have contributed to the advancement 
of knowledge, by the invention or design of scientific 
instruments, or by the discovery of materials used 
in their construction. Professor Gaede’s name is 
intimately associated with the design and produc- 
tion of high-vacuum pumps, which during the past 
twenty-five years have revolutionised the art of 
vacuum production. High vacua are required, not 
only by the research worker, but also by the indus- 
trialist ; the electric lamp and the thermionic valve, 
large numbers of which are made annually, could, 
of course, not be produced without vacuum pumps. 
At the age of 27, Professor Gaede designed a rotary 
mercury pump which was simple, easy to work, 
and marked a great advance on those then available. 
Since then he has produced, at intervals, a number 
of vacuum pumps, each having a definite field of 
utility, and some of which are based on wholly 
new principles developed largely by Gaede himself. 
Thus, the rotary mercury pump of 1905, for many 
years largely employed in electric-lamp manufac- 
ture, and the rotary oil pump of 1907, were followed, 
in 1913, by the rotary box pump, used as a backing 
pump for high-vacuum pumps, and by the molecular 
air pump, which was the first of the really high- 
speed pumps. In 1915 came the mercury-vapour 
diffusion pump, the forerunner of nearly all the 
high-speed vacuum pumps employed to-day. Within 
the past ten years, Professor Gaede has designed a 
number of pumps of several stages, incorporating 
both the high-vacuum and the fore-vacuum pump 
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into a single unit. A recent outstanding develop- 
ment was the large single-stage diffusion pump 
designed by him for work at Leyden on solid helitm. 
Professor Gaede has not been alone in designing the 
high-vacuum pumps now in common use, but has 
provided the basis on which many of them are 
constructed. 


Tue Royat Socrety Monp LasoraTory. 

Under the above somewhat awkward _ title, 
Mr. Baldwin, Chancellor of the University, formally 
opened at Cambridge, on Friday last, a new labora- 
tory, established for the study of intense magnetic 
fields and for low-temperature research. The 
laboratory will be under the direction of Professor 
Kapitza, who, quite in accordance with the Cam- 
bridge tradition, has succeeded in obtaining results 
only approached elsewhere by a much more lavish 
expenditure than is practicable here to-day. Never- 
theless, in spite of the remarkable ingenuity of the 
professor, the plant is necessarily on an engineering 
scale, and in the first instance was provided for by 
grants from the Department of Scientific and 
Industrial Research. Later on, the Royal Society 
decided to devote part of the accumulations from 
the Mond bequest to the building of a properly- 
equipped laboratory. Professor Kapitza has ob- 
tained his remarkable results by arranging matters 
so that the data sought can be secured in experi- 
ments lasting only from ,j, to ,\, of a second. 
This, by ordinary standards, is a very small interval 
of time, but it is almost an eternity when compared 
with the time taken for an electron to traverse a 
discharge tube. The strongest field so far obtained 
is one of 320,000 Gauss, but it is believed that 
fields of 500,000 Gauss will be practicable. The 
current in the coils used attains tens of thousands 
of amperes, and the rate of working is as much as 
40,000 kw. The mechanical stresses developed are 
said to range up to 20 tons or 30 tons per square 
inch, and it has been found necessary to reinforce 
the coils like a gun. The low-temperature plant is 
capable of providing four gallons or five gallons of 
liquid nitrogen per hour, and liquid hydrogen in 
comparable quantities. The latter will be used to 
produce liquid helium. 


Tae Buriprine InpustTRY. 


During the past few days two movements have 
been started which, if properly directed, should do 
much to stimulate the well-being of the building 
industry. This industry, for one reason or another, 
has been much affected by the “ economy wave,” 
and the object of the Building Industries National 
Council, whose secretary is Mr. H. B. Bryant, 5, 
Duke-street, Adelphi, London, W.C.2, is to provide 
a medium whereby the appropriate organisations 
can make a common effort to provide employment 
for that substantial part of the population which 
has thus been affected. Preliminary steps towards 
this end were taken in August last, when Sir Ray- 
mond Unwin, as president of the Royal Institute 
of British Architects, called a conference with a view 
to forming a central body, which should make the 
functions of the building industries in the economic 
life of the country more widely known and play its 
part in that reconstruction of industrial and muni- 
cipal life which is long overdue. As a result, a 
standing committee was appointed and a constitu- 
tion drawn up. Gratifying support has since been 
forthcoming from all the interests concerned, .and 
what may be described as an institution with great 
potentialities for good has now been fairly launched. 
It is not too much to say that its work will be facili- 
tated by the other movement to which we have 
drawn attention. The National Association of 
Building Societies, with the approval of the Govern- 
ment, have prepared a scheme for increasing employ- 
ment locally by making advances for the financing 
of repairs and improvements to housé property. 
If this scheme is properly handled and advertised, 
its effect on the building industry should be most 
beneficial. This must, however, not be made’ an 
excuse by local authorities for unduly increasing 
assessments, or the scheme will fail. 


CHEMICAL ENGINEERING. 
The fifth of a series of lectures on ‘‘ The Trend 


of Modern Engineering,” arranged for by the 
Seottish Society of Arts, was delivered on February 





6, in the lecture theatre of the Mining Laboratories, 
Edinburgh, by Dr. R. Lessing, of London. The 
subject discussed was the progress of Chemical 
Engineering. The lecturer stated that this branch 
of engineering could be traced back to 1790, when 
the Leblanc process for the manufacture of soda 
was perfected. The practilisation of the ammonia 
soda process and the invention of aniline dyes, led 
some 60 years ago to further great developments, 
so. that now chemical engineering entered to an 
ever-increasing extent into a very large number 
of manufactures not usually associated with chemis- 
try. Amongst these he noted one process of 
cleaning coal in which the coal was first elutriated 
by air, the natural dust being removed and collected. 
The de-dusted coal was then immersed in a bath of 
calcium chloride, in order to separate out the clean 
coal from the dirt. In this process middle products 
of intermediate specific gravity were recovered 
separately. The calcium chloride was finally 
leached off and reconcentrated. By this process 
it had been possible, he said, to place on the market 
a coal containing only 1} per cent. to 3 per cent. 
of ash, and a fuel suitable directly for coal-dust 
firing. 
the chemist and the engineer was one of outlook, 
since the engineer was specially concerned with get- 
ting things done. He claimed that it was easier 
for the chemist to grasp the principles of engineering 
than for the engineer to fathom chemical theory. 
Post-graduate courses on chemical engineering 
had accordingly been established at London Univer- 
sity and elsewhere, 


WaTERLOO BRIDGE. 

At their meeting on Tuesday last, the London 
County Council considered a report of the Im- 
provements Committee, which, as was pathetically 
remarked, formed the fifth attempt to solve the 
problem of Watefloo Bridge. The first dates back 
to December, 1925, when it was decided to build a 
new bridge with not more than five arches over the 
tiver, and capable of taking six lines of traffic. 
Then a Royal Commission on Cross-River Traffic 
in London was appointed, and on its recommenda- 
tion, it was decided to recondition the old bridge 
and to build a new bridge at Charing Cross. This 
plan did not, it will be remembered, commend itself 
to Parliament, while further attempts to obtain 
sanction for it were abandoned in face of the Govern- 
ment’s refusal to meet 75 per cent. of the cost out of 
the Road Fund. This was in July, 1931. In Febru- 
ary, 1932, the Council for the second time decided 
to build a new bridge, but again Parliament proved 
a stumbling block. Estimates of the cost of alter- 
native methods of reconditioning the old bridge 
were then obtained, and forwarded to the Minister 
of Transport with a resolution expressing dis- 
approval of any scheme involving the retention of 
a bridge with nine arches. Later, a deputation 
discussed the matter with Mr. Baldwin. Last 
month, the Minister of Transport proposed the 
corbelling out of the existing bridge, so as to render 
it fit for four lines of traffic, and offered to make a 
grant of 75 per cent. of the cost of 685,000/. Sub- 
sequently the assurance was given that, if this 
proposal were accepted, the Government would do 
its best to secure Parliament’s approval. To this 
the Improvements Committee replied recommending 
the Council to reiterate their preference for a new six- 
line structure, while accepting, with demur, 
the suggested proposal of the Government, 
together with the concomitant grant. . It was these 
almost antagonistic recommendations, together 
with an amendment giving instructions that a 
scheme for'a new six-line bridge should be sub- 
mitted, which were considered at Tuesday’s meeting. 
In submitting the report, Sir Percy Simmons 
expressed the opinion that corbelling out was 
unsound, and that to perpetuate a four-line bridge 
would make it necessary to build one! at Charing 
Cross in the near future. He added that to place 
the whole cost of the scheme on the ratepayers (as 
would be necessary if a new bridge were built) 
could not be justified at the present time, though, 
somewhat inconsistently, he added that this would 
really be the sounder course. Rejecting tlie 
amendment, the Council adopted the recommen- 
dation to accept the Government offer, protesting 
that only a six-line bridge would be satisfactory. 


The lecturer said that the difference between | 8 





LOW-TEMPERATURE RESEARCH. 


At the Royal Institution, on January 31, Professor 
J. C. M’Lennan, F.R.S., delivered the third lecture 
of his course on ‘“ Low Temperatures and Low- 
Temperature Phenomena.” 

He said that Professor Lindemann, of, Oxford, 
had recently produced liquid helium by a novel 
and very ingenious process, but not in the relatively 
large quantity obtainable in other ways. The 
method in use at Berlin was to cool down the gas 
first by passing it through a coil immersed in 
liquid nitrogen, and then through another coil 
immersed in liquid hydrogen, which was kept in 
rapid evaporation. On leaving this latter coil 
the helium had a temperature of — 259 deg. C. 
Its inversion point was — 258 deg. C. Hence, as 
it was fed to a nozzle at — 259 deg. C., it was cooled 
on delivery, and the escaping gas was led back 
over the supply pipe, thus further reducing the 
temperature at which it reached the nozzle. 
Ultimately, part of it liquefied and was collected 
in a vacuum vessel. At Leyden and at Toronto, 
nitrogen was not used for the initial cooling of the 
as as there was, at both places, an ample supply 
of liquid hydrogen. 

It was in 1908 that Kamerlingh Onnes first 
produced liquid helium, One of the most interesting 
properties of this liquid was the sudden change 
that occurred in its behaviour when its temperature 
was reduced to 2-19 deg. absolute. At this tem- 
perature, the surface of the liquid became suddenly 
stillinstead of turbulent. The precise nature of this 
change was not yet known. Experiments on the 
scattering of light by liquid and by gaseous helium 
indicated that the molecular constitution was the 
same in both phases, and so far no Raman effect 
had been found. The research was still in progress, 
and it seemed probable that, within the next few 
months, Professor Keesom would have found what 
the two kinds of liquid helium really were. 

In 1893, Dewar and Fleming, experimenting on 
the resistance of metals at low temperatures, 
reached results which seemed to indicate that 
the resistance of all pure metals would vanish 
at 0 deg. C. absolute. To the general surprise, in 
1911, Kamerlingh Onnes found that the resistance 
of mercury vanished suddenly and completely when 
its temperature was reduced to 4-2 deg. absolute. 
He then tried other metals and found that some, such 
as lead and thallium, showed the same phenomenon, 
though at different temperatures, but most metals, 
even when special care was taken to ensure purity, 
showed no trace of this super-conductivity. In 
fact, it was later discovered that purity of the 
metal was a non-essential, and that certain alloys 
and chemical compounds became super-conductive 
at low temperatures even when their individual 
constituents did not. Eutectics had higher transi- 
tion temperatures than other alloys, and another 
noteworthy discovery was that the change to 
super-conductivity varied with the crystalline 
condition of the metal, and when this was a 
single crystal, might be completed within a range 
of iss deg. C. Amongst the super-conductive 
compounds, sulphide of copper had a transition 
temperature between 5 deg. and 6 deg. absolute. 

This was curious, since pure copper showed no 
sign of super-conductivity and sulphur was one of 
the best insulators. Some nitrides also became 
super-conductive, but the transition from one state 
to the other was, in this case, progressive and 
showed some curious anomalies. The highest 
transition temperature found, so far, was 10-1 
deg. absolute for niobium carbide. The super- 
conductivity of a metal or alloy could be destroyed 
by placing it in a magnetic field, but it was by 
suddenly destroying a magnetic field that currents 
were started in rings of super-conductive metal. 
The strength of the currents thus induced was quite 
independent of the nature of the metal, but depended 
solely on the intensity of the original induction. 

Experiment showed no relationship between the 
super-conductivity of a metal and its coefficient of 
expansion by heat. Since the current through a 
metal was supposed to be carried by electrons, it 
was of interest to see whether in the super-con- 
ducting state the penetrating powers of {-rays 
would be greater than at room temperature, but 
no difference wasfound. According to the ideas of 
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wave mechanics, the frequency associated with these 
rays was 10" per second. Corresponding results 
were obtained in experiments on photo-electric 
effects, the associated frequency in this case being 
10“ per second and the effect nil. Finally, radio 
waves having a frequency of 10’ were employed, 
and it was then found that metals subjected to 
these had to be cooled a little more before they 
became super-conductive, and that with a fre- 
quency of 10° per second the transition point would 
be the absolute zero. On passing an ordinary 
alternating current through a wire which was also 
conveying a direct current no effect was found, since 
it turned out that, owing to the well-known skin 
effect, the alternating current did not reach the 
central filament of the wire. When, however, the 
specimen consisted of a rod coated with a layer of 
tin, the transition temperature was disturbed by 
the imposition of the alternating current. 

Some connection had been found between super- 
conductivity and specific heats, which were found 
to undergo a sudden increase at the transition 
temperature. Some years ago, Sir J. J. Thomson 
suggested that in the super-conducting state the 
electrons in a metal formed a sort of chain. Last 
year a modification of this suggestion was put 
forward, in which it was assumed that the electrons 
ormed, not linear chains, but a lattice correspond- 
ing to the atomic or molecular lattices of which 
crystals were built up. It now turned out, however, 
that such a three-dimensional lattice was incom- 
patible with quantum considerations, but that a 
one-dimensional lattice, corresponding to the chain 
of electrons suggested by Sir J. J. Thomson, was 


possible. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Concluded from page 97.) 


Most of the remaining exhibits with which we 
propose to deal were of electrical instruments and 
apparatus, but another optical exhibit of particular 
interest was shown by Messrs. Chance Brothers and 
Company, Limited, Smethwick, near Birmingham, 
its object being to show the great care which must be 
taken in the manufacture of optical glass to exclude 
all impurities from the melt. The exhibit was a 
large block of optical glass weighing about 4 cwt., 
in the condition in which it was obtained from the 
pot. The glass had a very pronounced blue colour, 
but the colour, we understand, was due to the 
accidental addition of less than 0-0004 per cent. 
of cobalt. The colour, although much less obvious, 
could easily be distinguished in small chippings, and 
would render the glass quite useless for many 
purposes. 

Bornkessel gas burners, specially designed for 
such operations in glass working as the fusing 
together of electric-lamp bulbs, were also shown in 
operation on Messrs. Chance Brothers’ stand. The 
special feature of these burners, which are now 
being manufactured in this country, is that each 
comprises a number of jets which can be arranged 
to give any desired contour, all the jets being 
controlled from a single peint in such a manner 
that each flame maintains the same length and 
intensity without individual adjustment. This is 
achieved by providing a pre-mixing chamber in 
each jet, and by introducing a supplementary 
supply of mixed gas and air, at a predetermined 
low pressure, at the base of the flame. 

Messrs. Negretti and Zambra, 38, Holborn 
Viaduct, London, E.C.1, showed a range of apparatus 
for temperature and humidity control, including 
the mercury-in-steel thermometer type of tempera- 


element, and the expansion and contraction of this 
with variations in the relative humidity are made 
to operate an air-leak valve which controis the 
pressure on a diaphragm-operated valve in a manner 
similar to that described in connection with the 
temperature-control apparatus in the previous 
article above referred to. The diaphragm valve, in 
turn, controls the supply of water to the humidifying 
apparatus, or may be made to operate any other 
type of humidifying or de-humidifying apparatus. 

A range of mercury-in-steel and electrical thermo- 
meters of the indicating and recording types was 
also shown by the firm, and we may mention, in 
this connection, a new electrical-resistance or 


vacua of 0-002 mm. and 0-00001 mm.., respectively. 
We may mention also the firm’s “ Aristovac” 
molecular pump, which is driven by an electric 
motor operating in the vacuum produced by the 
backing pump, so that a speed of 10,000 r.p.m. is 
attained. The pumping speed, in this case, is 
1,600 c.c. per second at a vacuum of 0-001 mm. 
and a final vacuum of 0-000001 mm. can be obtained. 
Other exhibits included a valve-exhausting bench, 
apparatus for neon sign manufacture and a high- 
frequency generator for the eddy current heating of 
valve anodes and neon sign electrodes to drive off 
any occluded gas, and also suitable for laboratory 
| purposes, such as the vacuum melting of metals 
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Fie. 25. Humiprry CONTROLLER ; Fie. 26. 


Messrs. NEGRETTI AND ZAMBRA. 


thermocouple temperature recorder of the con- 
tinuous-chart type, which we illustrate in Fig. 26. 
From one to six points can be recorded on this 
instrument, a multi-coloured ribbon being used so 
that each record is made in a different colour. 
Two types of driving mechanism are available, 
viz., clockwork, which operates for two days with 
one winding, and synchronous motor, which runs 
indefinitely. In both cases, the chart is of sufficient 
length to last for one month at a rate of 4 in. per 
hour. The pen travel is 5 in. Other exhibits of 





the firm were recording pressure gauges, thermo- 


Mutti1-Porint RecorDER; Messrs. NEGRETTI 
AND ZAMBRA. 


| for the analysis of the gases evolved. This appara- 
| tus comprises an oil-immersed step-up transformer 
| supplied from the 50-cycle mains and delivering 
| current at 5,000 volts to 7,000 volts to a series 
|of six tungsten spark gaps provided with radiating 
| fins. Each side of the gap is connected to one 
| terminal of a pair of oil-immersed condensers, the 
|other terminals of the condensers being connected 

to a resonator coil to which the heater coil is 
coupled magnetically. A current of the order of 

100 amperes at 200,000 cycles to 300,000 cycles 
| per second, flows in the heater coil, and by placing 


ture controller illustrated and described on page 763 | graphs, mercury-in-glass thermometers, and various | this round a wireless receiving valve, the anode can 
of our last volume. An automatic temperature | types of hygrometers. Among the latter was a| be brought to a bright-red heat in 3 or 4 seconds 


controller of the pyrometer ty 
and we hope to deal fully with this apparatus in 
& subsequent issue of Enormveerivc. Humidity 
controllers of both the wet- and dry- bulb and hygro- 
metric type were shown, one of the latter type being 
illustrated in Fig. 25, annexed. This type is 
intended for use where the dry-bulb temperature is 
not maintained constant, but it is required to 
maintain a constant relative humidity. Gold- 
beaters skin, mounted in the slotted tube shown 
in the figure, is employed for the hygroscopic 


variations in length of a strip of paper or fabric 
with the hygrometric state of the atmosphere, 
which is recorded separately. 

Messrs. W. Edwards and Company, Allendale- 
road, Selborne-road, Denmark-hill, London, S.E.5, 
| showed a range of vacuum pumps which, we were 
informed, now comprises over 60 different types 
and sizes. New models shown were Gaede single- 
| stage and two-stage rotary oil pumps, each having 
|a displacement of 1,100 c.c. per second and giving 





was also shown, | hygromicrometer for recording on a chart the) by the eddy currents produced. Optical-projection 


apparatus, including epidiascopes and o 
jectors of various types, were also ¢ 
this firm. 

In view of Marchese Marconi’s recent lecture at 
the Royal Institution on radio communication by 
| means of very short waves, reported on page 771 of 
| our last volume, particular interest attaches to the 
micro-wave demonstration apparatus which formed 
part of the exhibit cf Messrs. Marconi’s Wireless 
Telegraph Company, Limited, Marconi House, 


que pro- 


ibited by 
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Strand, London, W.C.2. The apparatus, which is 
illustrated in Fig. 27, on this page, is intended for use 
in colleges, for demonstrating the laws governing 
the transmission, reception and propagation of 
electro-magnetic waves. The transmitter com- 
prises two valves oscillating on the Barkhausen- 
Kurz principle and located at the electrical focus of 
a small portion of a normal Marconi ultra-short 
wave unit reflector. The filament circuit, as well as 
the grid and anode circuits, are tuned, the adjust- 
ments being made by means of instruments mounted 
on the control panel shown on the right of Fig. 27. 
The receiver, shown in the foreground, consists of 
crystal mounted at the centre of a dipole, with a pair 
of low-resistance telephones shunted across it, and 
the wavemeter shown at the focus of the reflector 
is a normal commercial disc-type micro-wave 
radiator indicator consisting of a low-resistance 
thermocouple, mounted in the centre of the dipole 
aerial provided with large end capacities and con- 





effected over two wavelength ranges from 100 m. 
to 250 m., and from 600 m. to 800 m., and power is 
normally supplied from a 24-volt accumulator 
which operates a rotary transformer giving an 
output of 200 milliamperes at 1,500 volts. The 
complete installation includes a five-valve receiver 
covering a wavelength range from 100 m. to 2,000 m. 

Portable apparatus for the transmission and 
reception of line drawings, sketches, &c., over land 
lines or wireless circuits, and apparatus for the 
reception of visual course-indicator signals on air- 
craft, were other interesting items of the company’s 
exhibits. The latter apparatus is intended for use 
in aircraft flying on fixed routes served by a wireless 
beacon of the Marconi visual type. This beacon 
transmits a continuous wireless signal consisting of 
a combination of two audio-frequency notes of 
65 and 86-7 cycles per second, respectively. The 
electro-magnetic field energised by the carrier 
wave is directed by a Bellini-Tosi loop aerial system 





+ 


Fie. 27. SHort-Wave DEMONSTRATION APPARATUS ; Messrs. MAaRcoNI’s WIRELESS TELEGRA 


Company, 


nected to a milliammeter. The apparatus can be 
used to demonstrate the effect of reflector rods 
placed near a receiving aerial, the principles involved 
in the operation of direction finders, the Lecher 
wire wavemeter, the polarisation of electromagnetic 
waves, and other phenomena. 

Other interesting exhibits of the firm were valve 
diathermy apparatus for medical and surgical pur- 
poses, amplifying equipment giving a flat response 
characteristic over the exceptionally wide frequency 
band from 10 cycles to 150 kilocycles per second and 
suitable for television purposes, and apparatus for 
light-beam telephony. The latter apparatus which 
is suitable for telephony transmissions over a range 
of two or three miles, consists of a sodium glow- 
discharge tube placed at the focus of a parabolic 
mirror which is provided with a searchlight mounting 
and a sighting telescope, the tube being modulated 
by a small power valve the grid of which is fed with 
speech currents. The receiver consists of a pick-up 
lens, a photo-electric cell and a low-frequency 
amplifier, a diaphragm with an adjustable aperture 
being provided at the focus of the lens to ensure 
that a maximum of modulated light and a minimum 
of extraneous light reaches the photo-electric cell. 

In view of the installation by the Post Office of 
a chain of wireless telephone stations round the 
coast, the 300-watt marine telephone transmitter 
exhibited by the firm will be of interest, since this 
type of transmitter is used in the nine coast stations 
equipped last summer to complete the chain. It is 
also fitted on the larger type of coasting vessels 
which make use of the coastal wireless telephone 
service. In addition to telephony, the set can be 
used for telegraphy by continuous waves or inter- 
rupted continuous waves, the change over from one 
to the other being effected instantaneously by the 
operation of a single switch. Transmission can be 





LIMITED. ‘ 


chiefly along the correct course, and the special 
method adopted of introducing the low-frequency 
modulations of the carrier wave produces an area 
on one side of the course in which the 65-cycle note 
predominates, and an area on the other side in 
which the 86-7 cycle note predominates. Along the 
actual course the two notes are of equal strength. 
The receiver installed in the aircraft employs a 
short vertical-rod aerial, and this receives the two 
notes at relative strengths corresponding to its 
location with respect to the two areas above referred 
to. The output from the receiver is passed through 
coils in the dashboard indicator, which act on two 
metal reeds, tuned to vibrate respectively at the 
frequencies of the two transmitted notes. Each 
reed, therefore, vibrates with an amplitude corres- 
ponding to the strength at which the note corres- 
ponding to its own frequency is received. White 
discs are fixed to the ends of the reeds to render the 
vibrations visible in the formof lines, and thelengths 
of these two lines serve as a visual indication of the 
relative strengths of the two notes, and therefore of 
the position of the aircraft with respect to the course. 
If the machine is off the course the reed on the side 
to which the deviation has taken place will produce 
a longer white line than the other, and the direction 
of flight is turned towards the side on which the 
shorter line appears; arrangements are made so 
that this rule shall apply both when the aircraft 
is travelling towards or away from the beacon. 
As long as the correct course is maintained the two 
lines will remain of equal length. 

A wide range of transmitting, receiving and 
rectifying valves was shown by Messrs. The M.O. 
Valve Company, Limited, Brook Green, Hammer- 
smith, London, W.6, the largest being that illus- 
trated in Fig. 28, on page 168. This is a 500-kw. 
cooled-anode valve, of which a few particulars may 





be of interest. The filament current required is 460 
amperes at 32-5 volts, the normal emission being 
100 amperes. The amplification factor is 45 and the 
slope 50 milliamperes per volt. Asa radio-frequency 
amplifier for telephony, the normal operating con- 
ditions are: anode voltage 18,000, anode current 
10 amperes, carrier input 180 kw., and carrier out- 
put 60 kw., the modulation being 90 per cent. , 

A selection of protective relays supplied for the 
grid, including overload and leakage relays, constant- 
time relays and reverse-power relays was shown by 
Messrs. Salford Electrical Instruments, Limited 
(General Electrical Company, Limited), Pell Works, 
Salford, Lancs. Various types of thermostats were 
also shown by the firm, including a rod-type thermo- 
stat operating to within 1 deg. Fahr. and suitable for 
controlling the temperature of liquids within close 
limits. Only small currents can be controlled by 
this thermostat, so that it must be used in con- 
junction with a relay for controlling heaters. Another 
less sensitive thermostat shown can be used to 
control currents of 15 amperes at 250 volts on 
alternating-current circuits or of 10 amperes on 
direct-current circuits. The thermostatic element 
is of the bimetallic type and a permanent magnet is 
incorporated for the purpose of blowing out the arc. 
We may also mention a high-temperature thermostat 
having a range of control up to 800 deg. C., at 
present, which may possibly be extended to 1,000 
deg. C. The control, in this case, is obtained by the 
differential expansion of a rod of quartz and a 
nickel tube. 

Electrical measuring instruments were also 
shown by the firm, including a differential millia- 
meter for telegraphic work provided with self- 
contained shunts which form a bridge network, the 
indications of the instrument being in terms of 
out-of-balance current. A new application of the 
thermionic rectifier valve for insulation or resistance 
testing may also be mentioned. The instrument, 
known as a valve ohmmeter, is plugged into the 
alternating-current mains and the direct-current 
output at 500 volts or 1,000 volts is used for resist- 
ance measurements by passing it through a moving- 
coil instrument calibrated in ohms. Examples of 
inductances for various purposes and different fre- 
quencies also formed part of the firm’s exhibit. 
For power frequencies and the lower audio fre- 
quencies, silicon-steel or nickel-iron alloy stampings 
are used for the cores, but for higher frequencies 
a new composite magnetic material known as 
Gecalloy is employed. It is composed of alloy 
particles insulated by chemical treatment and then 
subjected to a high pressure so that they cohere into 
a solid mass. Since the separate particles are 
insulated from each other, the resistance of the 
material to eddy currents is extremely high while 
the remanence is equally low. Examples of coils 
wound on Gecalloy cores were shown. The cores 
of these coils were of toroidal form giving a negligible 
leakage field so that they can be enclosed in metal 
containers for screening without increasing the 
losses. Such coils, we understand, give a very high 
ratio of reactance to resistance over a wide range 
of frequencies. Moving-iron instruments in which 
cores of this material are employed were also shown. 

Some interesting developments in cathode-ray 
oscillograph apparatus were included in the exhibit 
of Messrs. Standard Telephones and Cables, Limited, 
Connaught House, 63, Aldwych, London, W.C.2. 
Provision is now made for viewing the fluorescent 
screen from the rear, as well as from the front, thus 
rendering the figures more clearly visible by the 
avoidance of reflections from the glass bulb. A 
large number of experiments with the cathode-ray 
tube gain considerably in clarity of interpretation 
when the oscillograms are presented as a linear 
function of time. A linear time base unit has there- 
fore been developed, which produces a wave of 
saw-tooth form that traverses the spot uniformly 
across the screen in one direction and returns it 
rapidly in the other. This is achieved by charging 
a condenser through a saturated diode valve used 
as a constant-current device, the discharge being 
effected by a thyratron. The grid of the latter is 
fed through a control potentiometer with a fraction 
of the voltage of the wave under examination, and 
can be adjusted to produce synchronism between the 
wave and the sweep cycle, thus rendering the 








ai 


ENGINEERING. (FEB. 10, 1933. 





figures stationary on the screen. By means of a 
variable rheostat in the filament circuit of the diode 
and a range of condensers, the time-base frequency 
can be adjusted to enable frequencies from about 
20 cycles to 50,000 cyeles per second to be observed. 
A mains unit provides all the necessary current for 
the oscillograph and linear time base units, and 
gives a choice of either 300 volts, 550 volts and 
750 volte for the anode supply of the tube. The 
remaining auxiliary units comprise an acoustic 
wave-form unit which contains a microphone to 
enable speech and musical wave forms to be shown ; 
a frequency-comparison unit by means of which 
frequency calibrations may be carried out over a 
wide range in terms of a single frequency standard ; 
and two types of deflecting coils for currents of 
10 amperes or over, down to a few milliamperes. 

Other exhibits of this firm were an audio-frequency 
oscillator and testing equipment, a telegraph time- 
distortion measuring set, which was mentioned on 
page 606 of our 133rd volume (1932), capacity and 
conductance bridges, photo-electric cells, Micromesh 
valves, repeater valves, and a high-quality moving- 
coil microphone. This microphone has been deve- 
loped to meet the demand for an instrument which 
shall be entirely free from all sources of distortion, 
shall introduce no background noise, shall be 
compact and robust, and shall not be affected in 
ite performance by changes of temperature, humidity 
or barometric pressure. These requirements have 
been met to such a degree in this new type that 
for all practical purposes the electrical output is an 
exact replica of the sound input to the microphone. 
Amplitude distortion is absolutely undetectable 
for all sound fields experienced in practice, and the 
speech to noise ratio is just over 15 decibels better 
than that of the high-sensitivity condenser micro- 
phone. Unlike the latter, it may be set up at a 
considerable distance from the associated amplifier, 
and because of its higher efficiency and lower 
impedance, is less subject to interference from near- 
by circuits. The use of a permanent magnet 
eliminates the necessity for providing a polarising 
voltage. The diaphragm is made of Duralumin, 
and has a dome-shaped centre portion which ex- 
tends to the inner edge of the moving coil. The 
latter is composed of aluminium ribbon wound on 
edge and insulated with phenol varnish, which also 
serves as a binder to hold adjacent turns together. 
The diaphragm is clamped around the periphery 
by a ring, which is designed so as to reduce the 
cavity in front of the diaphragm to a minimum. 
The construction is such that when the diaphragm 
is displaced there is an interchange of air between 
the cavity formed by the diaphragm and the pole- 
pieces and that enclosed by the housing. The 
connection between these cavities is a slot at the 
base of the coil, which introduces mechanical resist- 
ance and mass. This resistance and mass of the 
slot and the stiffness of the cavity enclosed by the 
housing are coupled to the diaphragm by the stiff- 
ness of the cavity between the diaphragm and pole- 
pieces, and serve practically to eliminate the peak 
at resonance. The response obtained in this way is 
effectively flat over the whole range, particularly 
below 2,000 cycles, but an additional cavity in the 
centre pole-piece has been introduced so as to correct 
for a slight dip in the curve in the region of 3,000 
cycles. The response of the microphone in actual 
use varies slightly with the direction of the incident 
sound, but the variation in output does not exceed 
10 decibels from that at 1,000 cycles for angles up 
to 90 deg. and up to frequencies of 10,000 cycles. 
This microphone, it is claimed, represents a great 
advance in the design and development of such 
instruments. It will operate satisfactorily under 
the worst conditions of service, such as in the rain, 
during the making of talking films out of doors, or 
during outside broadcasts. 

The exhibit of Messrs. Muirhead and Company, 
Limited, Elmers End, Beckenham, Kent, included 
a valve-maintained tuning fork, designed in conjunc- 
tion with the British Broadcasting Corporation for 
the frequency control of broadcasting stations work- 
ing On a common wave-length. The tuning fork, 
which is of the National Physical Laboratory type, 
works under controlled temperature and pressure, 
and provides a frequency which is constant to 
within one part in several millions. The fork main- 











taining valves and a buffer output stage are mounted; The dynatron wavemeters range from the Sullivan- 
on a separate panel with regulating lamps for Griffiths wavemeters of 0-01 per cent. accuracy 
ensuring constant filament voltage. The output | and covering 30 to 10,000 m., to the new type of 
from the buffer stage is amplified by a three-stage | universal wavemeter, illustrated in Fig. 29, in 
amplifier and delivered to a jack panel. A supply| which a number of extremely novel features are 
panel is provided with fuses and meters which may | incorporated to give high accuracy, to within 0-1 
be switched into any circuits not separately metered. | per cent., as well as wide wavelength range and 

Other items of interest exhibited by Messrs. Muir- | universal application in a relatively inexpensive 
head were a phonic-motor clock, an N.P.L. type} instrument. This compact wavemeter covers 20 to 
beat tone oscillator covering a frequency range from | 10,000 m., and is rapidly converted from a generator, 
10 cycles to 10,000 cycles per second, resistance} in which form it is shown in Fig. 29, to an indicating 
boxes, variable air condensers, fixed condensers, | absorption type, without affecting calibration. 
alternating-current bridges and accessories, screened | Moreover, the dynatron operating conditions are 
attenuation boxes, and synchronous electric mains | carefully chosen so that valve replacement does 
clocks. The latter incorporate a phonic motor! not affect calibration. Both this and the more 
running at 120 r.p.m., and consuming only 0-3 watt. | expensive type have linear frequency scales, thus 
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Fie. 29. Dynatrron Wavemetes ; Messrs. H.W. 
SuLiivan, Limrrep. 

















Fie. 30. Inpucrance-MaTcHING APPARATUS; 
Messrs. H. W. Suuttivan, Limirep. 


Fie. 28. 500-Kw. Cootep-ANopE VALVE; 
Messrs. Tue M.O. Vatve Company, LumitTep. 


[t is claimed to be quite free from hum and gear | permitting interpolation without error. Both also 
noise, and is enclosed in a moulded Bakelite case,| owe their high accuracy and stability to the use of 
which is supplied in a variety of colours. We may) the Sullivan-Griffiths thermal compensated con- 
also mention a logarithmic volume indicator which | struction of the range coils and the new dual-range 
has been developed from a design by the P.O. Radio| variable condenser in which range extension is 
Research Station. This instrument is used for | effected without affecting the straight-line frequency 
monitoring and controlling audio-frequency circuits, | law. In this way, capacity stability is much increased 
for which purpose a meter evenly calibrated in| and more than eight times the reading accuracy 
logarithmic units is required. This is obtained by | obtained, while still retaining the great advantage 
means of an anode rectifier preceded by an audio- | of linear interpolation between adjacent calibrated 
frequency amplifier with special biassing arrange-| points. Less frequent changing of range coils is 
ments designed to give the scale the desired shape. | another advantage attendant upon the use of the 
The scale covers a range of about 30 decibels without | new multi-range variable condenser. 
appreciable departure from linearity. If required,| Among the exhibits on this stand were examples 
the indicating instrument can be replaced by a|of a series of inexpensive inductance standards 
syphon recorder and a continuous record can then | constructed on the same Sullivan-Griffiths thermal 
be obtained. | compensation principle as is employed in the first- 
The exhibit of Messrs. H. W. Sullivan, Limited, | grade standards made by this company. Two of 
Leo-street, Peckham, London, 8.E.15, was divided | these coils can be seen in Fig. 29. 
into three sections dealing, respectively, with appa-| Fig. 30 shows a radio-frequency inductance- 
ratus for radio-frequency measurements, high-| matching set for comparing screened or open coils 
frequency alternating-current measuring apparatus, | of wireless receivers to within 0-25 per cent. A 
and telephone cable and direct-current testing | master oscillator of the dynatron type is employed, 
apparatus. The most important advance in the| the tuned coil of which is any production coil 
firm’s instruments during the past year has been adjusted to within a few per cent. of a pre-selected 
the development of a number of stable generating| standard coil. The standard coil is brought into 
wavemeters operating on the dynatron oscillator | resonance with the oscillator circuit by means of a 
principle, and also of apparatus for rapid testing | trimming condenser. The coils to be matched are 
in connection with the mass production of wireless- | now substituted for the standard coil. The set is 


receiving equipment. | operated by a single dial, which on the visual 
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indication of resonance, reads differences directly 
as a percentage. Two trimming condensers are 
fitted for the convenience of rapid matching of short 
and long wave coils. The apparatus is complete 
with an oscillator and resonance unit, the power 
for these being obtained from alternating-current 
mains. In the interest of the life of the oscillator 
valve, three grid tappings are provided, the maxi- 
mum bias for maintaining oscillation being used. 

Similar testing apparatus was shown for the 
matching and measuring of capacities of “ ganged ” 
condensers of wireless receivers at audio or radio 
frequency, provision being made for either aural or 
visual indication of balance. In this apparatus 
also, the power is obtained from the alternating- 
current mains. 

Among the exhibits of Messrs. Claude Lyons, 
Limited, 76, Old Hail-street, Liverpool, we noticed 
condenser-type microphone equipment made by 
Messrs. Jenkins and Adair, Incorporated, of Chicago, 
Messrs. Lyons being the sole distributors for 
Great Britain. This microphone comprises a thin 
stretched Duralumin diaphragm and an insulated 
back-plate slightly separated from it, thus forming 
a small air-dielectric condenser, the capacity of 
which is varied by the vibrations of the diaphragm 
caused by the sound waves impinging on it. The 
diaphragm and frame are earthed, and the insulated 
back plate, to which a potential of 180 volts is 
applied, is connected through a condenser to the grid 
of a standard valve which amplifies the small 
potential differences applied to the grid, so that the 
output is considerably higher than that of the average 
carbon microphone. It is claimed for this micro- 
phone that its response is practically perfect, there 
is no background noise, it can be used in any 
position and can be moved from place to place 
while in operation without causing noise, and that 
generally the studio technique is greatly simplified 
in comparison with other types. 

Other apparatus shown by the firm included a 
beat-frequency oscillator, an output power meter, 
and a standard signal generator for testing wireless 
receiving sets, made by The General Radio Company, 
of Cambridge, Mass. We may mention also a 
universal bridge, made by the same company, which, 
with a few external accessories, enables all special 
and general-purpose bridges to be set up, and a 
direct reading wavemeter covering a wavelength 
range from 4-3 to 1,800 m., with an accuracy 
within 1 per cent. Photo-electric cells made by 
Messrs. G. M. Laboratories, Incorporated, of 
Chicago, and sold under the trade name Visitron, 
were also shown. The cells range from } in. to 
12 in. in diameter and are made with envelopes of 
various grades of glass and also of pure quartz. 
In these cells, we understand, sensitivities of 100 
to 150 micro-amperes per lumen are quite common, 
and they are also claimed to be very stable and to 
have an exceptionally long life with freedom from 
microphonic or parasitic noises. The average 
life under normal operating conditions is said to 
be three or four years. 

A particularly interesting and important exhibit, 
although a by no means spectacular one, was the 
K. Gutta shown by Messrs. The Telegraph Construc- 
tion and Maintenance Company, Limited, Enderby’s 
Wharf, Greenwich, London, S.E,10. This material, 
which has been developed in the company’s labora- 
tories, is a high-grade insulating material for long 
distance high-speed submarine telephone and 
telegraph cables, and it consists of a rigorously 
purified gutta-percha hydrocarbon mixed with fine 
petroleum jelly, which acts as a cheap but ideal 
softener. K. Gutta has a dielectric constant of 
2-5 and a resistivity of from 50 to 150 x 10” ohms 
per cubic centimetre, as compared with 0-5 to 1-5 
x 10” ohms per cubic centimetre for ordinary gutta 
percha. Although possessing such excellent electrical 
properties, K. Gutta retains those unique character- 
istics associated with ordinary gutta percha for sea- 
bottom conditions. Another material shown, known 
as Telconax, has stable electrical properties, and can 
be used in many places where gutta percha would 
be desirable, but could not be employed on account 
of its prohibitive cost. It is formed by a scientific 
blend of selected bitumen and rubber, and has a 
dielectric constant of 2-8 to 2-9 and a resistivity of 
2 to 4 x 10" ohms per cubic centimetre. Wires 





insulated with a material known as Telconite were 
also shown, this material, owing to its water- 
resisting properties, enabling cables insulated with 
it to replace lead-covered cables in many places. 
Telconite has the unique property of being self- 
jointing under gentle heat, but its resistivity is 
less than those of the previously-mentioned 
materials, and it is not intended for use as a 
dielectric for submarine cables. A form of Tel- 
conite with a high softening point, intended for 
use in tropical climates and in warm situations 
elsewhere, was also shown. Examples of the firm’s 
high-permeability magnetic alloys, known as Mu- 
metal and Radiometal, and of the high-resistance 
alloys Pyromic, Calomic and Telconstan, were also 
shown. Messrs. Wild-Barfield Electric Furnaces, 
Limited, have the sole marketing rights for the 
high-resistance alloys mentioned, except for Canada. 

In addition to the now well-known range of 
alternating-current measuring instruments employ- 
ing metal rectifiers in conjunction with moving-coil 
movements, Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.1, showed examples 
illustrating the recent developments in the con- 
struction of metal rectifiers having very small 
dimensions and intended to reduce the stray 
electrostatic capacity present in existing types. 
Such rectifiers are not, at present, in production, 
but when generally available they should enable 
the working range of alternating-current measuring 
instruments to be extended to cover frequencies of 
at least several kilocycles. Metal rectifiers for 
supplying anode current to wireless-receiving sets 
operating on alternating-current mains were also 
shown, as well as accumulator-charging rectifiers. 
Westinghouse metal rectifiers are readily applicable 
to high-voltage work such, for example, as the 
electrical precipitation of dust, and we understand 
that equipments have been supplied for pressures 
up to 100,000 volts. Such applications include the 
cathodic sputtering of metals, and apparatus for 
this purpose was shown in operation. Another 
application of the metal rectifier is its use in place 
of a field-discharge resistance for an inductive 
circuit, and wide use of this application has been 
made, we understand, in connection with the field 
circuits of lift and escalator motors. It is now well 
known that the copper-oxide elements used in these 
rectifiers have strong photo-electric properties, and 
a photo-electric cell having a maximum sensitivity 
in the infra-red is now available in a commercial 
form. More recently, a cell having its maximum 
sensitivity in the green portion of the spectrum 
has been developed, and this was demonstrated at 
the exhibition. The green-sensitive cell, however, 
is not yet in production. 

In conclusion, we may mention that discourses 
illustrated by experiments were delivered in the 
physics lecture theatre of the Imperial College in 
the evenings of each of the three days for which 
the exhibition was open. The first of these lectures 
was by Dr. Allan Ferguson, on “ Surface Tension 
and its Measurement”’; the second, by Mr. R. A. 
Watson Watt, on “ Cathode-Ray Oscillography ” ; 
and the third, by Mr. F. Hope-Jones, on “ Time 
Measurement: Old and New.” Our space will 
not permit us to deal with these lectures, but the 
attendance at them was sufficient to show that they 
formed a very attractive feature of the exhibition. 








POWER-HOUSE FOUNDATIONS AND 
CIRCULATING-WATER TUNNELS 
AT THE FORD MOTOR COMPANY’S 
WORKS AT DAGENHAM.* 


By R. V. Atti, M.Inst.C.E., and 
Maurice NacusHen, B.Sc. (Eng.), Assoc.M.Inst.C.E. 


THE power-house is constructed to supply electric 
power and light to the works, steam for manufacturing 
processes and for heating, and air blast for the blast- 
furnace. The foundations have a maximum length 
of 467 ft. and a maximum width of 229 ft., included 
in which is a condenser and pump basement 24 ft. 
deep, 352 ft. long, and 42 ft. to 65 ft, wide. The site 
was partly river foreshore and partly reclaimed ground. 
Ground levels ranged from O.D. to + 18 O.D. Borings 
indicated river mud and very soft clay (“ bungum ”’) 
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down to Thames ballast at — 21 O.D. to — 26 O.D,, 
ouecising, very. Spe grey Thanet sand 16 ft. to 20 ft. 
lower. e borings missed an important erosion of 
the ballast extending down to — 36 O.D., which was 
found during construction. A disused canal-lock 
occupied part of the site, and part of the foundation 
had to span over it. 

The foundations for the boiler houses, refuse- 
perpeesee house (domestic refuse being partly used 
as boiler fuel) and switch-house were constructed on 
e reinfurced-concrete pile- 


precast piles supporting | 
-concrete beams and deck- 


caps connected by reinforce 
ing. Trial piles met with stiff driving throug], the top 
few feet of the ballast, below which driving became easier 
until the Thanet sand was entered, and a final set was 
obtained at between — 49 O.D. and — 59 O.D. 

The 2,045 working piles were 65 ft. to 80 ft. long, 
octagonal in section, 17 in. across the flats, and of 
1:2:4 aluminous-cement reinforced concrete. The 
piles were generally driven not less than 72 hours after 
casting, using a six-ton freely-falling hammer with a 
3-ft. 6-in. drop, to a set of 4 in. in the last 10 blows. 
The general spacing of the piles was 4 ft. between 
centres. Piles raking 1 in 6 were used to resist wind- 
pressure and any riverward drifting tendency of the 
ground. Driving proved harder than anticipated, 
partly owing to compacting of the ground and partly 
owing to patches of naturally cemented ballast known 
locally as Blackwall Rock. About 900 piles could 
not be driven through the ballast without danger of 
fracture and were accepted at the higher levels. The 
driving of the piles caused severe lateral pressures in 
the ground, which showed themselves by the bulging 
of part of the steel sheet-piled cofferdam, by the 
movement of the disused lock, and by the displacement 
of some piles previously driven. Some of the latter 
were tested after displacement to 70 tons per pile, but 
no permanent settlement was recorded. 

The lowest recorded water-level at Dagenham is 
— 11-66 O.D. and the highest + 17-30. The condenser 
basement floor-level was fixed at — 4-00, and the 
turbine-house floor-level at + 20-00, which was also 
the floor-level of the boiler houses, refuse house and 
switch house. In this way, syphonic return flow of 
circulating water at all stages of the tide was attained 
and all major electrical equipment was kept. above 
the highest flood-level. It was decided to carry the 
turbine-house foundations as a solid block of concrete 
down to ballast and not to use piling, which might be 
damaged or loosened by vibration. Also a large 
concrete mass founded on sound material was con- 
sidered to be an important safeguard against river- 
ward movement of the “‘ bungum.” 

A steel sheet-pile cofferdam divided into compart- 
ments was driven down to — 40 O.D., and cement 
was injected into the ballast by the Francois cementa- 
tion process to a depth of about 6 ft. below the intended 
foundation level, the object being to avoid pumping, 
which might endanger the foundations of adjacent 
important structures. Four compartments were ex- 
cavated in free air to ballast level, but in three of 
these “‘ blows” occurred, the water bringing Thanet 
sand with it. The method of construction was then 
changed to one using compressed air. In each of the 
compartments of the cofferdam, which were about 
50 ft. by 30 ft. in plan, six or eight steel cylinders, 
8 ft. 6 in. diameter, were sunk by compressed air to 
2 ft. or 3 ft. below ballast level and filled with concrete 
to about 6 ft. above the ballast level. The soft material 
around the cylinders was then excavated in free air to 
the level of the top of the concrete in the cylinders, the 
6 ft. of * m’’ remaining being sufficient to keep 
out the water. The upper parts of the cylinders were 
then removed, and airtight reinforced-concrete floors, 
8 ft. to 11 ft. thick, were constructed to fill the com- 
partments and rest upon the cylinders. These floors 
were provided with air-shafts and locks giving access 
to the underside of the floors. The “ bungum” 
remaining under the floors was then excavated in 
compressed air until a good foundation was obtained. 
The spaces so formed were filled with concrete, making 
with the cylinders and airtight floors a solid mass of 
concrete down to ballast foundation. Any spaces 
remaining were filled with grout. The basement walls, 
of reinforced concrete 6 ft. thick, were then constructed 
above the basement floor. 

The circulating-water pumps are in a pump house 
at the west end of the basement, and draw from a well 
formed in the lower part of a caisson 54 ft. by 25 ft. 
in plan and sunk by compressed air to — 35-25 O.D. 
Before entering the well, the water is screened by two 
moving-band twin screens fixed in chambers formed in 
a caisson sunk to — 36-25 O.D. 

The water is drawn from and returned to the River 
Thames by a pair of tunnels joining two shafts in the 
river with two shafts at the power house. The system 
is designed for 110,000 gallons per minute, with a 
velocity of 7 ft. per second. All the shafts were steel 
caissons, 14 ft. 6 in, diameter, sunk by compressed air 
to — 49-50 O.D. and lined with concrete to 9 ft. 
diameter. The tunnels were shield driven under 
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compressed air, and lined with cast-iron rings of 8 ft. 2 in. 
external diameter, and 7 ft. 6 in. internal diameter, and 
subsequently lined with concrete to 7 ft. 3 in. The 
intake tunnel was 157 yards long and the discharge 
tunnel 132 yards long. The axis level was — 36-00 
O.D. throughout. The ground varied from a half face 
of clay overlain by ballast to a full face of ballast. 
The cutting edge was clay pocketed and the ballast 
face close poled. The air pressure required varied 
with the tide and with the distance from the shore, the 
maximum being 20 Ib. per square inch. 

The two river shafts are protected by a timber staging, 
and separated by a wall of steel sheet piling to prevent 
warm water from entering the intake shaft. 








LETTERS TO THE EDITOR. 


: | 

THE UNEMPLOYMENT PROBLEM 
IN THE UNITED STATES. | 
To THe Eprror or “ ENGINEERING.” 


Str,—Your most interesting leading article on the 
Unemployment Problem in U.S.A. can be applied in 
large measure to this country. May it not be that, after 
all, failure to keep the distributed wage fund up with 
the growth of productivity is at the bottom of the 
present parlous condition of industry ? 

Wages and largely salaries are spent, in the nature | 
of the case, in current consumable goods and not in| 
investment. Obligations to their shareholders and the 
endeavour to keep solvent make it necessary for indi- 
vidual firms to effect economies under the present | 
system of finance, but surely as @ national policy the | 
reduction of wages and salaries is calculated to deepen 
the depression. 

It seems futile to expect consumer buying to be | 
stimulated by any further reduction of retail prices 
brought about by lowering wages, since it is principally 
from the wage fund that consumer buying is financed. | 
Further, can we see in any boom that can be visualised | 
any chance for a large fraction of the present unemployed | 
obtaining work, bearing in mind the constant and accele- | 
rating effort of engineers to displace labour by machines, 
unless, of course, the hours of manual labour are 
drastically reduced ? 

Engineers. at any rate, have to keep in mind the ulti- | 
mate end of the technological factor you mention, 
namely, displacement of most of labour by machine, 
even if orthodox economists, whose pseudo science 
seems based on a past condition of the world, do not. 
What, then, will be the position— machines do not spend 
money on consumable goods, and as the wage fund 
distributed will have shrunk to very small dimensions 
where will arise the effective consumer demand for the 
output of the machines ? 

I am, yours faithfully, 
Cuartes H. Waricar. 
Glasgow, January 30, 1933. 
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Norz.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “ fine foreign ” and “ standard” metal, respectively. The prices shown for lead 
are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 

rices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 

ttle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market day, and the horizontal 
lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


THE TRAINING OF THE ENGINEER 
FOR MANAGEMENT. 
To THe Eprror or “ ENGINEERING.” 
Sm,—In this country we have been exceptionally 
fortunate in the number of men who have achieved a 














successful career with the fortuitous type of training 
recommended in your article of January 20. For that 
matter, success has been equally remarkable in the 
number of men who have reached high administrative 
posts with only the scantiest of ordinary school educa- 


tion and no technical education, but you will readily | 


agree that the bulk of such men would have had the 
easier time about which you are concerned if they had 
been given more education. 

The view that too high a price may be paid for 
success is sound, and somewhere between the present 
state of leaving knowledge of administration and 
commerce to be obtained haphazard (or not at all) and, 
on the other hand, painful years of arduous study, 
there should be a reasonable mean. 

Engineering training in the past has, in the opinion 
of many business men, unduly emphasised the tech- 
nical side. 
with the idea that what they are pleased to regard as 
purely technical work provides the only proper sphere 
for them. By the time this phase has passed, along 
with the contempt for commercial life which is the 
usual accompaniment, much ground has already been 
lost and contempt is in danger of being replaced by 
fear of the unknown. 

There are many administrative posts besides that of 
general manager, and, no doubt, you are well aware 
that in ordinary practice the man on purely works 
or technical matters has a harder time and poorer pay 
than his opposite number. Surely a little more even 
distribution of studies in youth is justified. 

J. F. 

January 30, 1933. 


Young men enter into active life engrossed | 





NETHERLANDS East INDIAN 
Tracts ConpiT1ons.—A confidential memorandum for 
the guidance of United Kingdom firms desirous of sub- 
mitting tenders for Netherlands East Indian Government 
contracts, prepared by the Commercial Agent at Batavia, 
has been issued by the Department of Overseas Trade, 
| 35, Old Queen-street, London, 8.W.1. Interested firms 
in Great Britain desirous of obtaining a copy of the 
| memorandum should communicate with the Department, 
| quoting reference No. C.X. 4,060. 





Contracts For LEeacve or Nations BUILDINGs, 


| Geneva.—The Department of Overseas T 1 
| us that there are still several contracts if connection 


| with the new buildings for the League of Nations at 





e informs | 








Geneva which have not yet been allotted. These include | 


the tiling of walls and floors, joinery and fine woodwork, 
| metal work, painting and decoration, decorative plaster 
| work, and electrical installations. 
| sised that only firms included in the list of approved 


| contractors will be permitted to tender, and any United | 


| Kingdom firms who may wish to submit offers in relation 
to any of the remaining contracts, and who have not 
yet registered their names and references with the 
Secretariat of the League, should do so forthwith. 
Applications, which should indicate exactly the work 
for which it is desired to compete or the products which 
it is desired to supply, should be addressed to the 
Secretary General, ue of Nations, Geneva. 


Tue Barrise Instrrctrse or ENGIngEERING TECHNOLOGY. 
—The fifth annual dinner of this Institute and of the 
British Tutorial Institute was held on January 26, at 
Frascati’s Restaurant. Replying to the toast of “‘ The 
Institutes,” proposed by Mr. A. B. Cooper, the Principal, 








It should be empha- |director of Messrs. J. 





GovERNMENT—Con- | Mr. T. Aubertin, said that during the current month 


the two Institutes had enrolled 1,183 new students and 
in the past year the successes obtained in the examinations 
of the Institutions of Civil, Mechanical and Electrical 
Engineers were 53, 50 and 34, respectively. In the 
British Institute of Engineering Technology, 94 per cent. 
of those who took the courses were successful in the 
examinations, while in the newer institute the corres- 
onding figure was 92-5 per cent. The Earl of Cotten- 

m, who was to have presided at the dinner, was absent 
owing to illness and the chair was taken by Mr. Hal 
Hill, Chairman of Directors. The address of both 
organisations is 23, Shakespeare House, 29-31, Oxford- 
street, London, W.1. 





Tue Late Masor C. M. Jacxson.—It is with regret 
that we have to announce the sudden death, at Troon, on 
January 26, of Major Colin Mackay Jackson, managing 
H. Carruthers and Company, 
Limited, Polmadie Pump Works, Hamilton-street, 
Polmadie, Glasgow. Major Jackson, who was in his 
forty-ninth year, was the elder son of the late Mr. William 
Jackson, of Warrix, Troon, one of the founders of the 
firm of Messrs. Dunsmuir and Jackson, Limited, marine 
engineers, Govan, Glasgow. Major Jackson served his 
oerestineee with his father’s firm and was subse- 

uently on the staff of Messrs. Furness, Withy and 

_~ , Limited, Newcastle-upon-Tyne. Before the 
war, he held @ commission in the Royal Engineers (T.F.), 
and, in 1914, proceeded to France with his unit. He 
subsequently served in Palestine, and was afterwards 
attached to the Admiralty, London, for special work. 
Major Jackson was a life member of the Institution of 
Engineers and Shipbuilders in Scotland, having joined 
that Institution in October, 1913. He was also a 
Collector of the Incorporation of Hammermen. 
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THE BASIC STEEL PROCESS 
IN FRANCE. 


THE recent decision of Messrs. Stewarts and Lloyds, 
Limited, to establish a large steel plant for the produc- 
tion of basic Bessemer steel at Corby in Northampton- 
shire, adds considerable interest to the meeting held 
in Paris on December 5, under the auspices of the 
Société des Ingénieurs Civils de France, to celebrate 
the fiftieth anniversary of the introduction into France 
of the Thomas and Gilchrist process. As pointed out 
in our columns on several occasions, the manufacture 
of Thomas steel, as basic Bessemer steel has come 
to be universally known abroad, has grown into a very 
important industry on the Continent, meanwhile 
completely dying out in Great Britain. In view, 
however, of the reawakened interest in basic-Bessemer 
steel manufacture in this country, the generous tributes 
paid to the two great English pioneers, Sidney Gilchrist 
Thomas and Percy Carlyle Gilchrist, by a number of 
eminent French metallurgists, will be found particularly 
interesting. It will be recalled that a brief account 
of the proceedings appeared in our issue of Decem- 
ber 23 last, on page 742. The meeting was attended 
by the President of the French Republic, by several 
members of the French Cabinet, the Secretary of 
the British Embassy in Paris, representatives of the 
Iron and Steel Institute, by Mrs. Thompson, the sister 
of Thomas, her son, and a large gathering of French 
and foreign metallurgists. 

The proceedings were opened by Professor A. Por- 
tevin, President of the Société, who, after welcoming the 
President of the Republic, and the other guests present, 
briefly recalled the exceedingly important part which 
the Thomas and Gilchrist process of dephosphorisation 
had played in the development of the French steel 
industry. After emphasising that the discovery had 
had very numerous consequences, Professor Portevin 
stated that he wished to deal very briefly with only 
three fundamental] factors. In the first place, the 
basic Bessemer converter process had shown that, in 
steel metallurgy, the conception of a chemical equili- 
brium between the slag and the molten metal played an 
essential part. This had led, in the second place, to 
dealing with the problem of the converter lining as 
a primary condition for the practical carrying out of 
the metallurgical operations. Finally, the value of the 
discovery from the economic standpoint depended 
upon the rapidity of the operations, and this was a 
direct consequence of the rapidity of the reactions 
leading up to the chemical equilibrium referred to. 
Bessemer’s discovery had already had the effect of 
guiding the thoughts of metallurgists towards the 
internal combustion taking place within a mass of 
molten metal, and resulting from exothermic, hence 
non-equilibrated, and rapid reactions, in accordance 
with the notions of thermochemistry then ruling. The 
slag was considered to play a less important part, and, 
by many, it was taken to be simply the inevitable 
outflow of the reaction products. 

The Thomas process had the effect of throwing 
light upon the role played by the slag as a chemical 
agent acting by contact with the molten metal, and the 
chemical composition of which determined the degree 
of dephosphorisation and also the degree of oxidation 
of the metal. These were balanced and, therefore, 
reversible reactions governed by the laws of physical 
chemistry. The reactions between the slag and the 
molten metal were henceforth to constitute the essential 
foundation of every metallurgical operation, and every 
such operation was circumscribed by the conditions of 
equilibrium which defined the exact limits for the 
chemical compositions of the metal and of the slag. 
To a great extent, a metallurgist who had definite 
data on the slag with which a steel had been in contact 
was able to define the nature of that steel. With high 
temperatures and very fluid materials reactions, by 
contact were almost instantaneous. Consequently, it 
was obviously necessary to accelerate the reactions 
and to increase the contact surfaces, not only in order 
to arrive at the equilibrium range which regulated auto- 
matically the chemical composition and insured a 
uniform product, but also to decrease the time taken by 
the operations, an essential economic condition. In the 
converter, the stirring up of the slag and metal was 
particularly conducive to rapidity of reaction, but the 
fluidity of the slag produced during the course of the 
Thomas process left much to be desired in this con- 
nection, seeing that the slag was heated by the molten 
metal only. 

The slag, be it siliceous, aluminous, calcareous or 
magnesia-rich, contained precisely the same products 
namely, silica, lime, alumina and magnesia, of which 
the refractory materials used for the lining were con- 
stituted. The lining necessarily reacted and entered 
into the formation of the slag, and hence wore out. 
It followed that in every practical metallurgical 
problem the question of the converter, or furnace, 
lining came in, and the solving of the problem was the 
more urgent the longer the operation lasted. The 





Thomas-Gilchrist discovery might be said to have been 
primarily the discovery of an adequate lining. In con- 
clusion, Professor Portevin said that, in his opinion, 
future progress would be made when a more complete 
knowledge of the slag-metal conditions of equilibrium 
was gained; moreover, acceleration in the operations 
was destined to render the process less and less depen- 
dent upon the lining. With regard to the slag-metal 
conditions of equilibrium, scientific investigations 
were at the present time being carried out by specially 
equipped laboratories, and well-established steelworks. 
In the matter of the rapidity of the operations, M. 
René Perrin, at a recent meeting in that same room, 
had pointed out that by the stirring of the molten metal 
with a selected slag, previously melted, it was possible 
to secure exceptionally rapid reactions, the operations 
being, so to speak, instantaneous, enabling dephos- 
phorisation to be carried much further than was pos- 
sible in current basic Bessemer practice, not to mention 
the better results obtained in regard to the deoxidation 
of the metal. There was every indication that new 
methods would complete and transform the discovery 
which the meeting had been called to commemorate ; 
methods leading to departures which would come very 
close, in regard to quality, precision and economy, to 
technical perfection, the constant aim of all metallur- 
gists and engineers. 

Dr. Léon Guillet, in opening his address on the history 
of the basic process, stated that in the whole history of 
metallurgy, no discovery had been so important, so 
singular, so disconcerting, one might say so unscientific, 
as that which consisted in transforming pig-iron 
into steel by a current of cold air. In order to be able 
to judge of the significance of Bessemer’s discovery it 
was necessary to carry one’s mind back to the period 
when it took place ; a period when pig-iron was obtained 
in blast furnaces of comparatively small dimensions ; 
when high-grade Sheffield steel was made in crucibles ; 
when the puddling furnace, the Catalan and other 
similar processes were in use—such was, briefly, the 
state of iron and steel metallurgy in 1855, when Besse- 
mer a versatile inventor, appeared. He built his acid 
converter, one having a siliceous lining; but its pro- 
duct was irregular, and phosphorus soon showed itself 
to be antagonistic to the satisfactory working of the 
process. Gruner, a well-known French scientist 
pointed out why it was hopeless to endeavour to 
dephosphorise pig-iron in a converter having a siliceous 
lining, and showed the conditions which had to bé met 
for removing the phosphorus, namely, the necessity 
of working with a basic slag and of using a basic lining. 
In 1869, Emile Muller, professor of architecture in the 
Paris Ecole Centrale and manufacturer of refractory 
materials, took out a patent for a magnesia lining, but 
the war of 1870 supervened and Muller had to put 
aside his scheme. Tessié du Mothay and Lencauchez 
also carried out researches on similar lines; these had 
no definite results, but indicated the important part to 
be played by lime. At the time when French scientists 
were approaching a clear conception of the requirements 
to be met in this particular case, two young English- 
men, Thomas, and his cousin Percy Gilchrist, who were 
no doubt unaware of the patent taken out by Muller, 
but who were cognisant of the work by Gruner, laid the 
foundations for the industrial application of a basic 
converter and stated that its lining had to consist 
either of lime, magnesia or dolomite. Thomas added 
—and emphasis has to be laid on this point—that the 
aim in view was a double one, namely, the dephosphori- 
sation of the pig iron, and the recovery of the phos- 
phorus which was destined to form a product of great 
value to agriculture. 

Thomas had great difficulty in convincing Gilchrist ; 
it was only in 1877 that the latter agreed to carry out a 
few experiments at the Blaenavon works, where he 
had charge of the laboratory. Their first patent was 
taken out in 1877; Thomas made a first communica- 
tion on the process in March, 1878, but this passed 
unnoticed. A paper read by Thomas at the spring 
meeting of the Iron and Steel Institute was received 
with a certain amount of ridicule. A further paper 
written by Thomas and Gilchrist for the following 
meeting stated that, on the basis of the work by Gruner, 
they had abandoned the lining made of lime which had 
not sufficient strength, that magnesite was too costly, 
and that dolomite was the product to select. The meet- 
ing of the Iron and Steel Institute here referred to was 
held in Paris in the Autumn of 1878, and the paper by 
Thomas and Gilchrist was neither read nor discussed. 
But in the visits to works which followed, notably at 
Le Creusot, metallurgists discussed various points of 
the process with Thomas ; trial casts in England were 
decided upon, and on April 14, 1879, success was finally 
achieved, and the treatment of phosphoric pig-iron in 
the converter became an industrial reality. 

In the middle of the same year, 1879, two well-known 
French ironmasters, Messrs. Henri Schneider and 
Henri de Wendel, entered into relations with Thomas, 
and the process was soon in full operation at Le Creusot 
and at Jeuf. The ess rapidly met with the most 
remarkable success both in England and on the Con- 





tinent ; as early as 1880, over 60 basic converters were 
in operation, and upwards of 350,000 tons of basic 
Bessemer steel were produced. Unfortunately Thomas 
did not live to see the full developments which attended 
his discovery ; he died in Paris on February 1, 1885, 
at the age of 35. 

It seemed easy at first glance to adapt the Thomas 
and Gilchrist process to the open-hearth process, but 
many difficulties were encountered, particularly in 
the measures to be taken to prevent contact between 
the basic hearth, and the siliceous sides and arch of the 
furnace. This problem was solved as early as 1879, 
by two French engineers, M. Pourcel at Terre Noire, 
and M. Walrand at Le Creusot, the former by the 
interposition of bricks of chrome iron ore, the latter by 
using bauxite; both materials, placed between the 
dolomite hearth and the siliceous arch, by reason of 
their relative neutrality ensured adequate resistance 
in the furnace. 

Dr. Guillet then called attention to the most interest- 
ing effect which the discovery of the treatment of phos- 
phoric pig-iron had had upon the treatment of non- 
ferrous metals. He stated that the basic converter 
must be said to be the starting point of the present-day 
metallurgy of copper and nickel. The concentration of 
copper matte by means of an air blast had been tried, 
but without satisfactory results. In 1878, immediately 
following upon the discovery made by Thomas, an 
English metallurgist Holway, took up the question and, 
it appeared, endeavoured to utilise the basic converter 
to free the copper from two elements which at that 
time were considered to be particularly obnoxious, 
namely, arsenic and antimony; on the basis of their 
analogy to phosphorus, he hoped to form arsenates and 
antimonates. The attempt failed, but it formed very 
probably the basis upon which researches were made in 
France, in 1879, by David and Manhes, at Eguilles, 
near Avignon. In 1880, the treatment of copper matte 
in the acid converter was established, and in 1883 
it was used extensively in the United States. At about 
the same time the metallurgy of nickel was being 
rapidly developed as a result of the discovery of 
garnierite ore-beds in New Caledonia. The method of 
transforming the silicate into sulphide was being 
established, and the converter resorted to in order 
to remove the iron from the matte. A most curious 
point to recall was the following. The David and 
Manhes converter had a siliceous lining; the treat- 
ment of the molten matte, a double sulphide of copper 
and iron, yielded iron oxide which was immediately 
scorified by the lining material; the latter wore out 
rapidly, and those who had seen the interesting works 
at Eguilles were aware of the expenditure involved in 
the maintenance of the converters, the greater number 
of which were constantly under repair. 

About the year 1908, an American, Pierce Smith, had 
aremarkable idea—which had previously been mooted— 
namely, of using a converter having a basic lining made 
of magnesite bricks, and carrying out the scorification 
of the iron oxide produced by silica added during the 
process, and not by that taken from the converter 
lining. It was, however, necessary to protect the 
magnesite lining from the acid and destructive action 
of the added silica; this had been accomplished by 
the adoption of a remarkable scientific and technical 
“‘ dodge,” which consisted in forming, on the magnesite 
lining, a kind of protective varnish. To obtain this, 
molten matte was poured into a new converter and 
the blast started up as in normal working, but instead 
of stopping at the ferrous oxide stage, the charge was 
subjected to an afterblow, without, however, adding 
silica. Magnetic oxide (Fe,0,) was produced; the 
converter: was tilted up and down, became cool, and 
the magnetic oxide was deposited on the entire lining, 
thus protecting it against the destructive action of 
silica. This method of operation had been extended to 
nickel metallurgy ; thus the basic converter had also 
completely transformed the treatment of nickel ores, 
and had placed that treatment on a really industrial 
footing. The Thomas process, therefore, had co- 
operated indirectly in the building up of the modern 
methods followed in copper and nickel metallurgy, 
which, by a singular course of development had pro- 
ceeded from the acid converter to the basic converter 
in which an acid was made use of. 

The discovery of the converter was one of the most 
remarkable of the discoveries of last century ; after the 
scientific studies by Gruner and Muller regarding its 
operation, it gave rise to the Thomas process. Seeing 
the influence which this process had had upon French 
metallurgy and upon the development of the iron 
deposits in the French eastern provinces, seeing also 
the benefits it had bestowed upon the metallurgy of 
non-ferrous metals, Thomas and those whose work 
guided him in his researches, particularly Gruner, were 
entitled to a large measure of gratitude. 

M. P. Piérard, who addressed the meeting on the 
subject of the basic process in the converter, recalled 
the difficulties which had had to be overcome in the 
early days of the Thomas-Gilchrist discovery ; since 
then, he said, steelworks had been put down to deal 
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with very large quantities of metal. The duration of a 


blow was of the order of one minute per ton, and a 
converter of average capacity could complete three 
charges per hour ; two 30-ton converters had thus a daily 
output of over 2,000 tons. These figures showed the 
importance of the converter to those works which 
possessed the right type of phosphoric ores, considering 
that the time taken for an open-hearth melt was at 
least six hours. The lining of the converters was made 
of fritted dolomite crushed into coarse grain size and 
mixed with from 10 per cent. to 12 per cent. of tar which 
had been previously dehydrated, was rich in coal-tar 
pitch and anthracenic oils, but poor in light oils. A 
lining lasted for about 200 blows, and a bottom having 
magnesia tuyeres lasted about as long. Turning to 
the question of pig-iron composition, M. Piérard 
stated that a whole series of irons containing between 
0-06 per cent. and 1-5 per cent. of phosphorus, was not 
suitable for treatment in the basic converter, and had 
to be dealt with in the open-hearth furnace, or by the 
duplex process, the blown metal being finished in the 
open hearth. In Eastern France and in Germany, 
typical Thomas pig-iron contained 1-8 per cent. of 
phosphorus, 1 per cent. to 1-4 per cent. of manganese 
and 0-2 per cent. to 0-5 per cent. of silicon. Very 
frequently, a percentage of silicon of 0-4 was considered 
excessive. Pigs of this type were made by carefully 
regulating the working of the blast furnace, but 
frequently the use of a mixer was advisable. 

Obviously, steel produced in the basic converter 
could not be considered a high-grade steel (acier fin) ; 
it was a product which had been stirred up together 
with its slag and teemed after settling for about ten 
minutes, whereas open-hearth steel was, so to speak, 
brought asymptotically to the desired composition 
and had remained for a long time under a layer of almost 
inactive slag. On the other hand, the removal of slag 
inclusions was a question of fluidity ; skill on the part 
of the operator consisted in carefully regulating the 
lime addition, and the temperature, so as to eliminate 
the phosphorus down to the required figure without 
abnormal oxidation, whilst obtaining a slag of the 
required consistency for pouring. Consequently whilst 
the open-hearth process offered means which were 
precluded to the converter, it should not be concluded 
from this that a carefully-made basic converter steel 
could never be superior to any basic open-hearth steel. 
When made with ordinary care, basic converter steel 
for raila met every mechanical and chemical condition 
required of Bessemer acid-steel. Facts proved that 
from the standpoint of safety and life in service, the 
basic converter steel rail was in every way as good as the 
Bessemer acid-steel rail, or as that made of basic-open 
hearth steel. Compared with the latter, the basic con- 
vertersteel rail had even the advantage of owing its hard- 
ness to a higher percentage of manganese, combined with 
a lower percentage of carbon, this increasing its resistance 
to shocks. A characteristic feature to be noted was the 
following : Among all the specifications in use through- 
ont the world, that of the French railway systems 
applicable to basic converter steel rails was the one 
which contained the most stringent conditions. Care- 
ful investigations of defective rails had revealed none 
other defects than were due to teeming, rolling or 
thermal-treatment in no way inherent to the process 
of manufacture of the steel. 

In conclusion, it was interesting to note that in 1930, 
9,447,000 tons of steel had been produced in France, 
98 per cent. of which had been manufactured by the 
basic process. Of the total, 69-4 per cent. was basic 
Bessemer steel, and 27-2 per cent., basic open-hearth 
steel, while practically the whole of the 154,000 tons of 
electric steel made had been produced in basic-lined 
furnaces. Moreover, in that same year, 1,478,000 tons 
of phosphate slag had been marketed, 800,000 tons of 
which had been consumed at home. 

M. L. Baclé, who spoke on the basic process in the 
open hearth furnace, said that one of the effects of the 
discovery of Thomas and Gilchrist was to promote the 
establishment of large steelworks in the eastern region of 
France, a region containing large deposits of phosphoric 
ores, which previously and with the methods formerly 
available, were deemed practically useless. One 
result had been to compel the works in central France 
to reorganise their manufacture and to specialise in 


the production of high-grade steel. A numbe of, 
eminent French metallurgists, among them M. 
Pourcel, had played an important part; it was he 


who, in 1875, at the Terre Noire works, had used ferro- 
manganese for the first time for obtaining, in the Besse- 
mer converter, a mild steel for sheets and plates. M. 
Pourcel had also started the use of silico-spiegel for 
increasing the soundness of cast steel. Moreover, as 
already mentioned by Dr. Guillet, he had also intro- 
duced a new refractory, namely chrome-iron ore, 
into metallurgical-furnace practice. Other French 
had contributed much to the metallurgy 
Messrs. Brustlein, Osmond and Henri 
while important work had also been 
indeed still being carried out by Messrs. 


scientists who 
of steel were 
Le Chatelier, 


done and was 





Charpy, Guillet, Portevin and Chevenard. In con- 
clusion, he would like to draw attention to the work 
of M. Perrin, which would crown that of Thomas and 
Gilchrist, and to which Professor Portevin had already 
referred. A few days previously, in that very hall, 
M. Perrin had described a process in which the com- 
plete purification of steel was secured as a result 
of the bringing about of very rapid reactions between 
a bath of metal and slags of very high fluidity. The 
process, which doubtless would be named after M. 
Perrin, would probably prove of immense importance 
in the future; it constituted a new contribution by a 
French scientist to the development which had trans- 
formed metallurgy during the course of the past 50 
years. When discussing the new process, Professor 
Portevin had characterised it as revolutionary and had 
stated that it would usher in the dawn of a new day in 
metallurgical practice. 

M. E. Mathieu gave an account of the history of the 
basic electric furnace, starting with the first electric 
furnace built in 1879 by William Siemens, from which 
he made a cast of 10 kg. of steel. The first electric 
steel furnaces of any size, he stated, were built in about 
1900, and whereas the first converters and open-hearth 
furnaces had an acid lining—the only one known at 
the time—the first electric steel furnaces were basic, 
and necessarily so, since they were destined to work up 
into high-grade steel the only low-priced material 
that was available, namely, scrap. This material, in 
France, proceeded mostly from metal made in the basic 
converter, and had to be dephosphorised in the furnace 
as it contained over 0-04 per cent. of phosphorus, a 
prohibitive percentage for a high-grade steel. Another 
essential property inherent in the electric furnace was 
that it was the only furnace in which a slag could 
be made to act upon a bath of metal in a non-oxidising 
atmosphere. In this manner it was possible, by treat- 
ing cheap and low-grade raw materials to obtain large 
quantities of finished steel of excellent quality, well- 
deoxidised and containing very low percentages of 
sulphur and phosphorus, and in which inclusions were 
reduced to a minimum. Similar results could only 
be obtained in the acid open-hearth, and, more parti- 
cularly perhaps, in the crucible furnace. In these 
processes, however, it was necessary to employ pure 
raw materials. Acid-lined electric furnaces also 
produced excellent steels, but here again, purity of 
raw materials was an essential condition. Hence, 
on the Continent, the basic-lined electric furnace was 
universally employed. Although, however, it had 
been established on a commercial scale at the com- 
mencement of the present century, its subsequent 
development had been slow at first. The production 
of electric steel in France had totalled only 500 tons 
in 1905; it had become 2,680 tons in 1908 and had 
risen to 21,000 tons in 1913. As a result of research, 
certain early difficulties had been removed, and, there- 
after, progress had been rapid. By 1930, the produc- 
tion of electric steel in France had reached 154,000 tons 
and it had further increased to 159,000 tons in 1931. 
Similarly, the world production of electric steel, which 
had totalled only 27,500 tons in 1908, had increased 
to 205,000 tons in 1913, and had reached 1,550,000 tons, 
or 2 per cent. of the total steel output in 1929. This 
percentage might appear small, but it should be remem- 
bered that the material involved was a valuable high- 
grade steel of great purity. When this was taken 
into account it was not too much to say that the 
development of electric steel had been very rapid. 

The basic electric furnace was a very flexible unit ; 
it could be used for working up either a liquid or a 
solid charge and could produce steels for castings as 
well as alloy steels. Furthermore, it was being used 
to an increasing extent for the refining of cast-irons. 
It had firmly established itself in steel works in Central 
France, but its adoption in the Eastern provinces was 
growing. It was there placed either alongside a con- 
verter for working the duplex process, or next to 
a blast-furnace in connection with the manufacture of 
refined cast-irons. Thus it was making its influence 
felt in a region, the prodigious development of which 
had been assured by the discovery of Thomas and 
Gilchrist, which discovery, as had already been shown, 
had been essential to the success of the electric furnace 
itself. 

After a contribution by M. L. Crussard, dealing 
with the known and the potential reserves of iron ore 
in France and throughout the world, M. Daladier, the 
Minister of Public Works, delivered a closing speech in 
which he extolled the importance of the discoveries 
made by Thomas and Gilchrist, and that of those of 
all other inventors. By holding their special meeting 
at the present time, when the adversaries of technical 
science and mechanical production were busy scattering 
doubts as to the benefits to be derived from scientific 
and industrial research, the Société des Ingénieurs 
Civils had contributed to rehabilitating the spirit of 
invention. The present-day economic crisis was not 
so much due to an excess of invention and an inordi- 
nate technical progress, as to the wrong use which 


certain producers had made of both. Instead of 
discouraging inventors—and this, after all, was about 
as vain as would be an attempt to try to stop the 
rotation of the earth—they should be given every 
help in trying to carry out industrial improvements 
and to manufacture products of a new kind ; inventors 
like the two scientists mentioned, who, like many 
others, working without assistance from the outside 
world and in the light of their own intelligence alone, 
had opened new economic prospects to the world, 
and had greatly contributed to the welfare of humanity 
as a whole. 








PRESSURE BALANCE FOR HIGH 
PRESSURES. 


In the account of the Royal Society Conversazione, 
given in our issue of May 20, 1932, on page 606, we 
mentioned that the exhibits of Messrs. Imperial 
Chemical Industries, Limited, included a pressure 
balance for the measurement of pressures from 
about 10 atmospheres to 3,000 atmospheres, from 
the research laboratories of Messrs. Imperial Chemical 
Industries (Alkali), Limited, Northwich, Cheshire. 
This balance, which is illustrated in Figs. 1 and 2 on 
page 173, was designed by Dr. A. Michels, of the 
Natuurkundig Laboratorium afd. Thermodynamica 
Gemeente-Universiteit, Amsterdam, and the example 
illustrated was made by Messrs. P. J. Kipp and Sons, 
of Delft, Holland. 

It will be seen, on reference to Fig. 2, that the 
balance is of the differential-piston type, the notable 
feature of the design being that the piston is kept 
rotating about its longitudinal axis while measure- 
ments are being made in order to reduce the friction 


-between the piston and the cylinder walls to a negligible 


amount. The speed of rotation to give the minimum 
friction is of the order of 60 r.p.m. to 90 r.p.m., and 
the critical speed can be readily determined by measur- 
ing the electrical resistance between the piston and 
the cylinder. As the critical speed is sed, the 
resistance increases suddenly from that due to metallic 
contact to that of a thin film of oil, a light mineral oil 
being used both to transmit the hydraulic pressure 
and as a lubricant. The complete balance, it will be 
seen, is mounted on a base plate fitted with levelling 
screws and having three vertical columns from which 
the cylinder and the piston-rotating mechanism are 
supported, as shown. The pressure to be measured is 
applied to the piston by a pipe which communicates 
with an annular passage formed in the cylinder and 
surrounding the part of the piston at which the diameter 
changes. Since the part of the piston of larger 
diameter is uppermost, the pressure produces an 
upward force on the piston proportional to the pres- 
sure and to the effective area of the piston, which is, 
of course, the difference between the areas of the 
upper and lower parts. The effective area is made 
to suit the maximum pressure to be balanced, and in 
the apparatus illustrated, which can be used up to 
3,000 kg. per square centimetre, is 0-1 sq. cm. In 
other cases, the maximum pressure handled is inversely 
proportional to the effective area of the piston, being 
300 kg. per square centimetre for an effective area of 
1 sq. cm., and 60 kg. per square centimetre for an 
effective area of 5 sq. cm. 

The piston, it will be seen, extends above and below 
the cylinder, the lower end being fitted with a cone 
from which a number of disc-shaped weights are 
suspended on a rod. The discs each weigh 25 kg., 
and the total load that can be applied in this way is 
300 kg. The smaller weights necessary to effect a 
balance are placed in a pan fitted on top of the upward 
extension of the piston. The sensitivity is of the order 
of } gramme at full load. The lower end of the weight 
rod, which, of course, rotates with the piston, runs in 
a plain bearing attached to the base plate of the 
instrument, and mounted so that it can be accurately 
centred and levelled. A ball-thrust washer supports 
the weight of the piston and its load when the hydraulic 
pressure is off or is insufficient to lift them. Oil for 
lubricating the bearings is supplied from a lubricator 
attached to one of the vertical columns, as shown in 
both illustrations. It should be pointed out with 
regard to the plain bearing, that the friction of the 
weight rod running in this is reduced to a minimum 
when the speed of rotation exceeds the critical value, 
as in the case of the piston itself. The latter is made 
a good fit in the cylinder so that the leakage of oil is 
slight; actually, it does not exceed 1 c.c. per hour 
at a pressure of 1,000 atmospheres. Any oil that does 
escape is, however, deflected by an oil thrower formed 
on the conical coupling connecting the lower end of 
the piston with the weight rod and caught in a circular 
trough, from which it is led away, so that it does not 
fall on to the weights. io 

The driving arrangements are interesting, since it 1s 
obviously essential to prevent the application of any 
vertical thrust or lateral load to the piston from them. 





Referring to Fig. 1, it will be seen that the drive is 
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obtained from a small motor, a circular belt from 
this passing round two large pulleys carried by a frame 
attached to two of the vertical columns. Two small 
pulleys on the ends of the shafts carrying the large 
belt pulleys are each connected by a belt to a two- 
grooved pulley running in ball bearings on a tubular 
shaft supported from a plate bolted to the tops of the 
columns. The tubular shaft, which does not rotate, 
surrounds the upward extension of the piston, but 
the bore of the former is sufficiently large to leave 
ample clearance between the two, and the piston is 
thus not subjected to any constraint. For rotating 
the piston, the two-grooved pulley is fitted with two 
rods extending vertically downwards and normally 
engaging with projections on the piston, but for the 
most accurate work the tubular shaft can be raised 
so that the vertical rods clear the projections, the 
piston continuing to rotate for some considerable time 
from the inertia of the weights. The means provided 
for raising the tubular shaft can be followed from 
the illustrations. It will be seen from Fig. 2 that 
the tubular shaft is attached at its upper end to a 
fitting in the form of an inverted cup, which is supported 
on two rollers resting on the edges of a helical cam, best 
shown in Fig. 1. By rotating this cam, by means of the 
handle provided, the tubular shaft, together, of course, 
with the two-grooved belt pulley, can be raised or 
lowered so that the vertical rods clear or engage with 
the projections, as required. The shaft itself is pre- 
vented from rotating by two pins fitting in vertical 
slots formed in a part fixed to the top plate of the 
instrument, as clearly shown in Fig. 2. 

One other detail which may be referred to, in con- 
clusion, is the scale provided to show the height of 
the piston while a measurement is being taken. This 
is necessary for accurate work, since if the piston were 
slightly conical, the effective area would differ at 
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different heights. The scale, it may be noticed, is 
raised and lowered with the driving mechanism, and 
two sets of graduations are therefore provided for the 
two positions, respectively. As the driving mech- 
anism can only remain in either of the two end posi- 
tions of the helical cam, and not in any intermediate 
position, the height of the piston is always correctly 
given by one or other of the sets of graduations. 





THE MANUFACTURE OF * TRIPLEX ” 
SAFETY GLASS. 


WE were recently given an opportunity of inspecting 
the King’s Norton, Birmingham, factory of the Triplex 
Safety Glass Company, Limited, 1, Albemarle-street, 
London, W.1, where safety glass for use on motor cars, 
omnibuses, railway rolling stock, and other vehicles 
is being produced under model conditions on a well- 
organised system. The raw materials used in this 
process, both of which are obtained from outside 
sources, are celluloid and glass, the latter being either 
in the form of sheet or plate. The celluloid is laid 
between two panes of glass to form a sandwich, parti- 
cular care being taken by the use of a special gelatine to 
ensure that it closely adheres to the glass on both sides. 
The result is a product which does not splinter when 
exposed to a direct blow or to a torsional force, such as 
is likely to be imposed on a windscreen by a collision. 
The light absorption is about 15 per cent., but this is 
not considered a disadvantage. Indeed, tinted celluloid 
is used in the back glasses to reduce the glare caused 
by overtaking cars. 

On arrival, the raw glass is first carefully inspected 
for bubbles or other blemishes, which would interfere 
with the efficiency or appearance of the finished pro- 
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drawn round a glass template, to the shape required 
by the windscreens or “lights” used on the models 
of the different makers. In effecting this operation, an 
allowance is made, so after subsequent grinding the 
glasses shall be dead size to within + ,,-in. Skill 
in cutting is only attained after careful training, and 
it is interesting to note that the templates are persona] 
to the worker, being adjusted to the idiosyncrasies of 
his particular style. The raw celluloid is also in- 
spected for blemishes, and care is taken by visits to 
the maker’s works and by laboratory tests for tensile 
strength and impurities, to ensure that it is up to the 
standard which experience has shown to be necessary. 
After inspection, the celluloid is cut to shape in a 
similar manner to the glass, except that needles are 
used instead of diamonds. During this operation, it is 
essential that no two pieces touch surface to surface. 

Before assembly, the glass panes are taken to the 
coating room, where they are laid on rollers which 
convey them through a washing machine. Here they 
are thoroughly washed with soap solution and hot 
water and dried. In this chemically clean state they 
are brushed with an “aid” to assist the adhesion of 
the gelatine, which is next sprayed on, of course on 
one side only. The sticky surface thus formed, is 
fixed by a special enamel under the correct conditions 
of temperature and humidity. At this stage the plates 
are again inspected, in order that any unevenness in 
the spraying may be detected, it being essential that 
the gelatine should be equally spread over the whole 
surface. To harden the gelatine, the coated plates are 
dried and conditioned in tunnel kilns. 

A check in the process of manufacture is made at 
this stage by placing samples about 9 in. square on 
the conveyor in the proportion of about one for every 
80 pieces of glass. These samples are assembled with 











duct, and is then cut with diamond cutters, which are 





the celluloid in the way described below, and are tested 
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to them from a height of 6 ft. 


it is taken is rejected. This process takes place while 
the sandwiches are being conditioned. At the same 
time, each piece of glass, after coating, is inspected for 
marks on the surface, chips, or other defects. 

The glass and celluloid are assembled on a machine, 
which consists essentially of a long V-trough containing 
two rows of inclined wooden rollers. The pairs of panes 
are placed in this trough so that one pane lies against 
each set of rollers, and the celluloid is then dropped 


band, so that the assembly is moved forward under a 
spray of warm fluid, which slightly softens the coating 
that has been previously applied to the glasses. At the 
same time the sides of the V are gradually brought nearer 
together, until finally each pane comes into contact 
with the celluloid. The resulting ** sandwich” is then 
passed between rubber rollers, so that any excess fluid 
is extruded. The final close adherence of the glass to the 
celluloid, the most important part of the process, is, 
however, effected by further pressure, which is applied 
either in presses or in autoclaves. When the first 
method is used, the assembled glass is placed between 


perature and pressure for a given time in the press. 
In the second method, the glasses, after assembly, are 
stacked in crates and the latter are placed in the auto- 
claves. After a further inspection, the edges of the 
sandwiches are rough-ground on carborundum wheels 
and the celluloid between the glass is cut away by a 
hot wheel to the depth of about 4 in., so that a groove 
is left. This groove, after being cleaned, dried and 
inspected, is filled with special pitch from a sealing 
machine, in order to preserve the life of the glass and to 
prevent the inclusion of moisture, and is again inspected. 

At this stage the glasses are divided into two classes : 
“Clean cut” and “ polished edge.” 
passed out to the inspection benches, in order that their 


are used for sliding windows, are first ground to a 
definite size and then polished. In both cases, after 
affixing the trade mark by sand-blasting through a die, 
the glasses are again thoroughly washed by hand and 
polished, an “ aid " being used to reduce surface ten- 
sion. They are then inspected for the last time. Any 
fault which is detected at this stage is, if possible, 
rectified by further polishing with rouge ; 
the defective glasses are passed to the cutting depart- 
ment, where they are cut up into smaller sizes. Finally, 
the glasses are packed in fives or tens for dispatch to 
the finished stores. 


INSTITUTION OF NAVAL ARcurIrects.—The Council 
of the Institution of Naval Architects has awarded the 
Institution Premium for 1932 to Dr. G. Kempf and 
Mr. H. Lerbs, of the Hamburg Experimental Tank, 
for their joint paper “ Cavitation Experiments on a 
Model Propeller.” The 
the annual general meeting on April 5. 








by allowing an iron ball weighing 1-68 Ib. to drop on | 
If this sample shows | 
any signs of splintering, the whole batch from which | 


between them. These rollers are arranged on a conveyor | 


sheets of cardboard and is subjected to a definite tem- 


The former are | 


measurements may be checked, while the latter, which | 





STANTON CAST-IRON 


STANTON CAST-IRON PAVING. 


Dirricutty has often been experienced in the past 
| in providing a satisfactory type of road surface capable 
of withstanding severe attrition, such as occurs on 
| the approaches to works and yards and on roads and 
| floors within works. Recently, however, a new sur- 
| facing material has been introduced, which is claimed 
| to be not only cheaper, but more durable than granite 
setts, and to involve no maintenance costs. This 
new highway surface, which is known as the Stanton 
Iron Road, is built up of special sections of cast-iron, 


| 


reliability and efficient service under exacting con- 
ditions. The sections, which are manufactured by 
| mass-production methods, have been designed by 
Messrs. The Stanton Ironworks Company, Limited, 
near Nottingham, and placed on the market within 
recent months. 
2 in. deep, and are hollow with ribbed undersides. 
Diamond-shaped studs on the upper surfaces prevent 
skidding and provide a natural drainage system, while 
also forming an excellent tread for horses. An added 


advantage is that the blocks are unaffected by extremes | 


of temperature, or by weather conditions. Before 
placing the iron paving on the market, Messrs. Stanton 
laid a trial stretch of road in their own works and 
this has now satisfactorily carried heavy traffic during 
a period of twelve months. The success of this experi- 
ment has led the firm to recommend the adoption 


of the blocks for highway and other surfaces subjected | 


to particularly severe conditions as regards wear ; 
such for instance, as the portions of road at omnibus 
stopping places, factory loading floors, ways at docks, 
wharf surfaces and railway platforms. 


columns a short time ago, Messrs. Stanton have already 
local authorities, 


of the blocks—Birmingham, Rochdale, Ilford, Leyton, 
Hampstead, Stockport and Folkestone. 


Company and the Broadstairs Gas Company. 


interesting and quite recent application of the new 
e| at May 


|road material has just been brought to our notic 


Me, | by Messrs. Stanton, who have supplied iron sections 
otherwise | for a hauling way at the Sheffield works of Messrs. 


| Industrial Steels, Limited, an associated company of 65 
; i. “The | million kw.-hours, and a potential output of 900 million 


1, | kw.-hours, operating lines with a voltage of 135,000, 


| Messrs. The English Steel Corporation, Limited. 


| laying of the blocks is shown in progress in Fig. 


| each section was bedded into a thin coating of bitumen 


| applied to a foundation of reinforced concrete. Ga 
| about } in. wide, left between the sides of the sections, 
| 


in Fig. 2. 


the works to the street and to railway sidings. 
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a material possessing an established reputation for | 


The blocks are each 1 ft. square, by | 


That the merits of the Stanton Iron Road are being | 
appreciated is shown by the fact that, as stated in our 


received orders for their iron paving from a number of 
including those of Burnley—where 
a street has been surfaced with 1,650 square yards 


Other orders | PUFPose \ 
have been received from the Great Western Railway | ane in Italy, 
An 


| were filled in with bitumen, each block being thus 
completely insulated. The completed road is shown | — 
The way carries heavy motor traffic, and 

premium will be presented at | used by horse-drawn drays conveying steel billets from | ney Amata 1931. 
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THE PRODUCTION OF ELECTRICAL 
ENERGY IN ITALY. 


Tue important position that Italy is rapidly assum- 
ing among the manufacturing countries of Europe 
is due in no small measure to the development of the 
country’s natural resources of water power. Since 
practically the whole of the coal used for industrial 
purposes has to be imported, an endeavour to develop 
the hydraulic resources was only natural, but the 
striking development that has occurred in this direction 
| has only been rendered possible by the subservience 
of private to public interests which characterises the 
present administration of the country. The progress 
that has been made in the utilisation of the natural 
water resources is brought out in a brochure* by Ing. 
Ettore Cesari, on electrical production and consumption 
in 1931. From this, it appears that the total energy 
| utilised in 1931 amounted to 10,079 million kw.-hours, 
of which 9,817 million kw.-hours were generated in 
hydro-electric stations, and 262 million kw.-hours in 
steam stations. As indicating the main sources of 
water power utilised up till the present in the country, 
it may be noted that, of the power produced in hydro- 
electric stations, no less than 7,139 million kw.-hours 
were produced in Northern Italy. Of the remainder, 
1,513 million kw.-hours were produced in Central 
Italy, 949 million kw.-hours in Southern Italy, and 
the remainder in Sardinia, Sicily, and other islands. 
The output from steam stations, on the other hand, 
was almost equal in Northern and Central Italy, the 
former being some 97 million kw.-hours, and the latter 
|}some 95 million kw.-hours. The output from steam 
stations in Southern Italy was 11 million kw.-hours, 
and in the Italian islands, 58 million kw.-hours. The 
figures given for the country as a whole include imported 
energy, of which some 173 million kw.-hours were 
|obtained from Switzerland. Of the total units 
| generated, 76-6 per cent. was for sale, 10-9 per cent. 
was for use by the producers themselves, and the 
|remaining 12-5 per cent. was generated for mixed 
| purposes. It appears from a report on the Economic 
compiled by the Commercial 
counsellor to His Majesty’s Embassy at Rome, and 
|issued by the Department of Overseas Trade, that 
1, 1931, there were 1,179 electrical under- 
|takings, of which the most important, the Societd 
| Adriatica di Elettricita, controls 15 companies in the 


| Venetian provinces, with an output, in 1930, of 765-5 





‘ 


land serving 490,000 consumers. This company is 
| extending its business relations abroad, and among 
other activities, took part in the formation of the 
British and International Utilities, Limited, interested 











* La Produzione et il Consumo dell’ Energia in Italia 
Societ& Editrice Reviste Industrie 
| Elettriche, Milan. 
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in plans for the electrification of the agricultural 
districts of Lincolnshire. 

As regards the utilisation of the energy generated, 
a table given by Ing. Ettore Cesari shows that 9-5 per 
cent. was used for public and private illumination, 
1-21 per cent. for agriculture, 8-62 per cent. for 
traction, 77-6 for industrial purposes, and the remainder 
for miscellaneous purposes, such as house heating. 
The largest industrial consumption is in the electro- 
chemical and electro-metallurgical industries, which 
together absorb 22-6 per cent. of the total output. 
Dealing first with the consumption for traction pur- 
poses, it may be mentioned that steady progress is 
being made with railway electrification. Quite apart 
from the absence of natural coal resources in Italy, 
the existence of numerous lines with steep gradients 
and relatively dense traffic, favours electrical operation, 
and the total length of electrified lines has increased 
from some 190 km. in 1909 to 1,800 km. at the end of 
1931, the most rapid period of growth being between 
1923 and 1929, when the length of electrified line 
increased from 700 km. to 1,620 km. The only 
increase in 1930 was the Domodossola-Iselle section of 
19 km., which, however, is operated by the Swiss 
Federal Railways. A further increase of 180 km. took 
place in 1931, covering the sections Savona-Ventimiglia, 
Piena-Ventimiglia, and Cuneo-S. Dalmazzo. The work 
in more immediate contemplation includes the group of 
lines radiating from Trieste, which carry heavy traffic, 
the Chiasso-Vogliera section, and the line from Florence, 
via Rome and Naples, to Salerno. Electrification is 
actually in progress on the new direct line between 
Florence and Bologna. This line was commenced in 
1913, and is 97 km. in length. It will reduce the dis- 
tance by rail between the two cities by 36 km., and has 
advantages over the existing line as regards gradients 
and curves. The line is being used for the purpose of 
obtaining further experience with the 3,000-volt direct- 
current system, which may be adopted for the whole 
distance between Milan and Naples. This system has 
been in use for over three years on the Benevento- 
Foggia line with good results. As regards other 
systems, the bulk of the electrification to date has 
been on the three-phase system at 3,000 volts and 
15 cycles, but recently, the line between Rome and 
Sulmona was equipped for three-phase supply at 
10,000 volts and 45 cycles. By adopting this fre- 
quency, the supply conforms to that for general 
industrial purposes, and therefore offers decided 
advantages over the 3,000-volt 15-cycle system. 
Before passing on to a consideration of the power 
utilised for other than traction purposes, it may be 
mentioned that only about 10 per cent. of the State 
railway system is electrically operated at the present 
time, but that the programme of further extensions 
covers some 5,000 km. Actually, as the lines of heaviest 
traffic have been selected for electrification, the sections 
already electrified carry about 20 per cent. of the 
total traffic. 

In commenting on the figures already quoted repre- 
senting the energy used for illuminating, agricultural, 
and industrial purposes, Ing. Ettore Cesari mentions 
that the percentages given are subject to slight modifi- 
cation, as the full returns from municipal sources are 
not yet available. It is anticipated that the corrected 
figures will show an increased percentage for domestic 
uses. The use of power in industry is analysed in some 
detail in the brochure. As stated, 22-6 per cent. of 
the total power output is utilised in the electro-chemical 
and electro-metallurgical industries, and these are 
followed in importance by the textile industry, which 
absorbs 12-2 per cent. of the output. The chemical 
and metallurgical industries proper, and also the 
mechanical and allied industries, each take about 
7 per cent. The percentage taken by agriculture may 
seem to be low, but this is explained by the fact 
that it only includes power actually employed in pre- 
paring the soil and the handling of crops, and omits 
such uses as domestic lighting in rural areas, which 
are included in the returns of some other countries. 
Artificial irrigation is now being extensively employed 
in Italy, and the power required for raising water for 
this purpose increased from 35 million kw.-hours in 
1930 to 53 million kw.-hours in 1931. At the present 
time, about 176,000 hectares are irrigated by water 
supplied by electrical pumping plant. 








GaLvaNIsInG Tests 1n British STANDARD SPECIFICA- 
TIONS.—Since tie issue of British Standard Specifications 
Nos. 163—1924; 182, 183 and 184—1927 ; 215—1930; 
236 and 237—1929; 300 and 302—1927 ; 329—1928; 
and 330 and 336—1929, all of which deal with steel wire, 
steel-wire ropes and aluminium overhead power-trans- 
mission conductors, the galvanising tests prescribed 
therein have been su ed by the test described in 
BS. Specification No. 443—1932, entitled, Testing of the 
Zine Coating on Galvanised Wires. A gum 


revision slip, No. C.C. (EL) 8779 has been issued in thi 
connection by the Publications Department of the 
British Standards Institution, 
London, 8.W.1. 


28, Victoria-street, 
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ANNUALS AND REFERENCE BOOKS. 


Colliery Manager's Pocket Book and Diary, 1933.— 
Published annually since 1870, the sixty-fourth edition 
of this useful little work of reference has now been 
issued. Compressed into the compass of some 400 
pages will be found a mass of technical and statistical 
information compiled specially for colliery managers 
and officials. The first section deals with the progress 
made during 1932, in mining research, lighting, ventila- 
tion, winding and haulage and other matters. The 
next section is headed ‘“ Mining Statistics,’ and de- 
tailed tabulated data on coal production, exports, costs 
of production, profits, and the like are given. Other 
sections, such as those on Coal and its By-Products, 
by Mr. R. Wigginton, Strength of Materials, by Mr. J. O. 
Cooke, and Mine Ventilation, by Professor Douglas 
Hay, are in the nature of scientific discussions, while 
the chapters on valuation, surveying, rescue and 
ambulance, machinery, explosives, and electricity in 
and about mines contain much practical advice and 
many useful hints. The book concludes with lists of 
H.M. Inspectors of Mines and of Mining Institutes and 
Societies, and with information regarding mining 
examinations. Sets of recent examination questions 
are included. As will be gathered, the ground covered 
is considerable, but, in spite of this, the volume remains 
a “ pocket book” in every sense of the term, and the 
text is well arranged, and neatly printed. The little 
volume is edited by Mr. Hubert Greenwell, and is 
published by Messrs. The Colliery Guardian Company, 
Limited, 30 and 31, Furnival-street, Holborn, London, 
E.C.4. Bound in the usual dark-green cloth covers, 
the price is 3s. net. or post free, 3s. 6d. 

The South American Handbook, 1933.—The tenth 
annual edition of the yearbook and guide to the 
countries and resources of Latin America, entitled 
The South American Handbook, has recently made its 
appearance. This attractive little volume, which is 
edited by Mr. Howell Davies, deals with all the states 
of South and Central America, including Mexico and 
Cuba. Each country is treated in turn, and, com- 
mencing with Argentina and ending with Venezuela, 
relevant details are furnished concerning all the main 
towns, the physical features of the country, its govern- 
ment and constitution, sources of agricultural and 
mineral wealth, coinage, weights and measures, imports 
and exports, public debt, postal charges, transport 
systems, suggestions for travellers, and other subjects 
of interest. There are also useful summarisations 
covering the whole continent and dealing with its 
air, railway and marine transport and banking and 
insurance facilities. To sum up, the volume constitutes 
not only an informative guide for the merchant and 
manufacturer, but it is also indispensable to the 
traveller, for it includes lists of hotels, descriptions of 
interesting places to visit, and other similar data. 
A large-scale coloured folding map of South and Central 
America is given at the commencement of the volume, 
and included in the text are numerous sketch maps 
of railway systems, &c. The volume is published, 
price 2s. 6d. net, or post free 3s. by Messrs. Trade and 
Travel Publications, Limited, 14, Leadenhall-street, 
London, E.C.3. 

Ala Zeitungs Katalog, 1933.—The Ala Anzeigen- 


The Brush Electrical Engineering Company, Limited, 
Loughborough.—Messrs. Ateliers de Constructions Elec- 
triques de Charleroi, Charleroi, Belgium, have forwarded 
to us a handy little leather-bound diary containing a 
number of helpful conversion tables and other data.— 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, have sent us 
attractive leather-bound pocket diaries embodying 
useful memoranda, mathematical tables and a 20-page 
atlas of coloured maps of the world.—Messrs. F. W. 
Bridges, Limited, Grand Buildings, Trafalgar-square, 
London, W.C.2, have forwarded to us a copy of their 
quarto-size desk diary, which has been compiled for 
colliery managers and others engaged in the coal 
industry. The diary embodies 200 pages of miscel- 
laneous colliery data, and information regarding the 
Coal Mines Acts and Regulations, The price is 6s. 6d. 
—A handsome cloth-bound appointments diary has 
reached us from the Underground Electric Railway 
Company of London, Limited, 55, Broadway, London, 
8.W.1. The volume contains numerous interesting 
photographic plates constituting a pictorial record of 
some curious and historical features of London.—A 
useful pocket. diary has been sent to us by Messrs. 
James Neill and Company (Sheffield), Limited, Com- 
posite Steel Works, Napier-street, Sheffield. It con- 
tains brief data regarding the firm’s products and 
numerous tables, formule and other information 
compiled for engineers.—Messrs. Frank Wigglesworth 
and Company, Limited, Shipley, have sent us a handy 
pocket me | containing: illustrations of the firm’s 
products and manufactures, and, in addition, 130 pages 
of tabulated data and miscellaneous information in- 
tended for the use of engineers.—Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have sent us a handsome leather-bound 
pocket diary containing miscellaneous information and 
some tabulated data referring to wireless telephony 
and broadcasting.—Messrs. The Clay Cross Company, 
Limited, Clay Cross, near Chesterfield, have sent us 
an attractive little leather-bound diary containing 
particulars and illustrations of their products and 
manufactures and a number of views of their works 
and installations. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Dexine, Limited, 
rubber and ebonite-products manufacturers, Abbey 
Lane, Stratford, London, E.15 ; Messrs. Greenwood and 
Batley, Limited, Albion Works, Leeds; Messrs. 
Holman Brothers, Limited, Camborne, Cornwall ; 
Messrs. 8. 8. Stott and Company, Laneside Foundry, 
Haslingden, Rossendale, Lancashire; Messrs. Arm- 
strong-Saurer Commercial Vehicles, Limited, Thames 
House, Millbank, London, S8.W.1; Messrs. Crofts 
(Engineers), Limited, Bradford; Messrs. National 
Gas and Oil Engine Company, Limited, Ashton-under- 
Lyne; Messrs. W. H. Willcox and Company, Limited, 
38, Southwark-street, London, S.E.1; Messrs. Ruston- 
Bucyrus, Limited, Lincoln; Messrs. British Jeffrey- 
Diamond, Limited, Stennard Works, Wakefield; 
Messrs. Peckett and Sons, Limited, Atlas Locomotive 
Works, Bristol; Messrs. Charles Pearson and Son, 
Limited, printers, 53 and 55, Mansell-street, London, 
E.1; Messrs. The Submarine Signal Company (London), 
Limited, 9, Victoria-street, London, S.W.1, and Messrs. 


Aktiengesellschaft, Berlin W.35, Potsdamer Strasse 
27a, have recently published the fifty-eighth edition 
of their Zeitungs Katalog, which contains such informa- 
tion about a large number of German and foreign 
newspapers and journals as is likely to be of use to 
advertisers. In the case of the German “ political” 
journals, this information includes the population of 
the town of publication, their political complexion, 
their circulation, the times per week they are issued, 
the width and length of their columns, the area of 
their pages, and a summary of their advertising rates, 
the grouping being alphabetically by States. On the 
other hand, the technical journals are roughly grouped 
under 30 subject headings, and the data regarding 
population, circulation and political complexion are 
omitted, though rather more information is given 
about the advertising rates. In a third section, 
information on the same lines is given about ‘‘ foreign” 
newspapers by countries and towns, and in a fourth about 
foreign technical journals, again by subjects under 30 
headings. In the letter section the data regarding the 
journals of all countries is adequate, though in the 
former that relating to newspapers outside Europe 
is briefly summarised. As far as we can ascertain, 
the information is correct. It would be advisable in 
future editions, however, to state more clearly that the 
dimensions for British technical journals are given in 
inches. This is already done in the case of the daily 
papers, and its omission in the second instance may 
lead to confusion. The indexing arrangements are not 
ideal. It should be added that the advertising rates are 
wisely given in the currency of the country concerned, 


Diaries and Pocket Books.—A neat leather-bound 
pocket diary, containing postal and miscellaneous 





data of a useful nature, has been sent to us by Messrs. 


J. C. Fish, Hall and Company, printers, 11, Bishop’s- 
Court, Chancery-lane, London, W.C.2.—Daily tear-off 
calendars have been sent to us by Messrs. Henry 
Simon, Limited, Cheadle Heath, Stockport; Messrs. 
Ashwell and Nesbit, Limited, Barkby-lane, Leicester ; 
Messrs. Ransome and Marles Bearing Company, 
Limited, Stanley Works, Newark-on-Trent ; Messrs. 
Harrison and Sons, Limited, 44-47, St. Martin’s-lane, 
London, W.C.2; Messrs. The Davonport Engineering 
Company, Limited, Harris-street, Bradford, and 
Messrs. Gilchrist Brothers, Limited, photo-engravers 
Claypit-lane, Leeds.—A tear-off calendar with three 
days on each page has come to us from the Deutsche 
Reichsbahn-Gesellschaft, Voss-strasse 35, Berlin, W.8.— 
A useful desk diary with three days to a page and hinged 
blotter, has been sent to us by Messrs. Kings Patent 
Agency, Limited, Wardrobe-chambers, 1464, Queen 
Victoria-street, London, E.C.4.—Messrs. Demag Aktien- 
gesellschaft, Duisburg, Germany, have sent us daily 
refills for their combined desk calendar and scribbling 


pad. 


InsTITUTION OF NavaL ARcHITECTS.—The seventy- 
fourth annual meeting of the Institution of Naval 
Architects will take place on Wednesday, April 5, and 
the two following days, in the lecture hall of the Royal 
Society of Arts, John-street, Adelphi, London, W.C.2. 
The annual dinner will be held on April 5, at 7.30 p.m., 
in the Grand Hall, Connaught Rooms, Great Queen- 
street, W.C.2. It is not intended to hold a summer 
meeting this year, but it is proposed that a meeting 
should be held in 1934 in London, part of which will be 
specifically devoted to the consideration of problems 
connected with ship resistance and experimental-tank 
work, Delegates from the various countries in which 





this class of work is carried on will be invited to 
attend. 
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500-TON SELF-INDICATING COM- 
PRESSION TESTING MACHINE. 


Ow page 53 of our last volume we described a self- 
indicating testing machine supplied by Messrs. W. 
and T. Avery, Limited, Soho Foundry, Birmingham, 
to the City of Birmingham Techaical College. The 
same firm has recently built another self-indicating 
machine, of much larger size, for the Civil Engineering 
Department of the University of Birmingham. This 
machine, which is illustrated in Figs. 1 and 2 on this 
page. is designed primarily to test large specimens of 
concrete and reinforced concrete, or materials in 
fabricated form, and has a capacity of 500 tons. It 
may be used for specimens up to 11 ft. in length. The 
machine has an overall height of 18 ft. 6 in., but is 
sunk 3 ft. 9 in. below the floor to facilitate the position- 
ing of heavy and cumbersome specimens. The total 
weight is approximately 12 tons. The machine 
easily controlled by one operator, the rate of loading 
being regulated by following a pointer actuated by a 
clock mechanism. Hydraulic pregsure is utilised for 
both the straining and load-indi ating operations. 

The machine may be regarded as made up of three 
principal units, the straining gear, the pumping plant, 
and the load indicator. As shown in both figures, the 
straining portion consists essentially of a cylinder 
and ram, two columns carried from lugs on the cylinder, 
and a top crosshead. The columns are threaded to 
provide an adjustment for the crosshead. The cylinder 
is @ steel casting, and is fitted with a phosphor-bronze 


is 


liner. The ram is of cast-steel, and is 24 in. in 
diameter. The cylinder gland is of cast-iron, and is 


also fitted with a phosphor-bronze liner. The ram | 
has a stroke of 9 in., and is machined at the top to 
receive the crosshead, in which the bottom platen 
rests on a spherical seating. The platen is 20 in. 
square, and is suitable for testing specimens up to | 
18 in. square. It is faced with a steel plate provided 
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with scribed location lines for centring the specimen. 
When it is required to carry out tests with a rigid 
bottom platen, a steel ring is inserted under a lip on 
the latter, the ring serving to prevent movement on 
the spherical seat. As the machine is likely to be 
employed on test pieces which produce dust on frac- 
ture, a guard is fitted immediately beneath the lower 
platen, as shown in the figures. The columns are 
made from 3 per cent. nickel steel, and are 8 in. in 
diameter. The nuts housed in the top crosshead are 
of phosphor bronze, and rotate on thrust washers. 
The top crosshead itself is a steel casting with machined 
recesses for the nuts. The top platen is scribed in a 
similar manner to the lower platen, and is also arranged 
to operate in a spherical seating. When not in contact 
with the specimen, it is suspended from the crosshead 
by four bolts, as shown in Fig. 1. 

The crosshead nuts are rotated by worm gearing 
arranged on the front of the machine. The worm shaft 
is driven by a 1}-h.p. constant-speed motor, visible 
in Fig. 2, through reduction gearing, the crosshead speed 
being 44 in. per minute. The motor is controlled by push 
buttons located immediately above the starter, the 
three buttons provided giving the upward, downward, 
and stop movements. To safeguard against damage 
caused by over-running the crosshead, limit switches 
are arranged at the extreme top and bottom positions 
on the columns, while a further limit switch is arranged 
on the upper crosshead itself. As already stated, the 
platen hangs from the crosshead on four bolts in the 
free position, so that when it reaches the specimen, 
it is raised into its seating, and this motion is utilised 
to operate the third switch which stops the motor. 

The pumping set is of the ram type, and is motor 
driven. The motor is of 3 h.p., and is of the constant- 
speed type, running at 750 r.p.m. The full pump 
delivery gives a maximum speed of } in. per minute to the 
main ram. The oil is delivered to the cylinder through 
a control valve on the right-hand side of the cabinet 
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supporting the load-indicating dial, and visible in 
Fig. 2. The main spindle is titted with a secondary 
valve for fine control. A momentum valve is interposed 
between the control valve and the ram cylinder to 
eliminate any pulsations set up by the pump. The 
exhaust valve is fitted on the left-hand side of the 
cabinet already referred to, and all the controls are 
grouped, the motor controls being mounted on a panel 
secured to the pump baseplate, as shown in Fig. 1. 
The load-indicator mechanism is similar to that on 
the smaller self-indicating machine previously described, 
and the same arrangement is made to prevent pump 
pulsations affecting the readings. The dial is provided 
with two graduated scales, one reading from 0 to 
500 tons by }-ton divisions, and the other from 0 to 
250 tons by }-ton divisions. A novel feature of the 
machine is the provision of timing mechanism secured 
to the glass cover of the front dial. The construction 
of the gear is similar to that of a clock, and the 
main spindle is provided with a finger mounted inside 
the glass of the front dial in close proximity to the 
load-indicating pointer. The clock is provided with 
a change-gear system, by means of which the finger 
can be made to rotate at various speeds from | revolu- 
tion per minute to 1 revolution in 14 minutes. Eight 
fixed-speed changes are possible, arid variations between 
any of these speeds can be obtained by the operation 
of a speed regulator. When required for use, the gears 
are set to give the speed corresponding to the rate 
of loading required. The clock finger is then brought 
opposite to the load indicator pointer and the clock 
set in motion. The control valve to the ram cylinder 
is then regulated to maintain a loading speed corre- 
sponding to that indicated by the clock. When the 
specimen fractures, the load-indicating pointer returns 
to zero, but a maximum-load indicator is fitted to retain 
the fracture-load reading. The machine was specially 
designed to meet the requirements of Professor C. 
Batho, Professor of Civil Engineering in the University. 
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150-TON FLOATING CRANE FOR 
TRIESTE. 


Tue rapid increase in the size of vessels built at 
Trieste has led to a demand for larger shipfitting 
plant in the port, and with the laying down of the 
Conte di Savoia, the construction of a 150-ton 
floating crane was decided upon. The Conte di 
Savoia, built by the Cantieri Riuniti dell’ Adriatico 
for the Italia-Flotte Riunite, was launched in 
October last, and was described in ENGINEERING, 
vol. exxxiv, page 426 (1932). The same firm built 
the floating crane Ursus, which is illustrated in 
Figs. 1 to 19, on this and following pages, and Plate 
IX. In addition to its employment in shipfitting, 





7} in.), and 8-0 metres (26 ft. 3 in.). 
jib angle is approximately 18 deg., and the maximum 
angle approximately 72 deg. The hull is flat 


= 
‘ 


The minimum > 


and 16, page 190, were made by the S. Andrea 
Engineering Works of the Cantieri Riuniti dell’ 
Adriatico, and consist of two three-cylinder units, 


bottomed, and has an overall length of 53-67 m. | each developing 220 brake horse-power at 225 r.p.m., 


(176 ft. 1 in.), a breadth of 23-95 metres (78 ft. 7 in.) | 
The dis- | 
The maximum /and are coupled to the propeller shafts through 


and a depth of 4,002 mm. (13 ft. 14 in.). 
placement is about 2,000 tons. 


coupled to separate generators. The motors for 
propelling the vessel are of 150 brake horse-power, 


height of the top of the jib above sea level is 71:5 ‘single reduction gearing, the motors running at 


m. (234 ft. 8in.). The lifting speed of the 150-ton 
hook on full load is from 1-1 m. to 2-2 m. (3-6 ft, 
to 7-2 ft.) per minute, of the 50-ton hook from 
3-6 m. to 7-2 m. (11-8 to 23-6 ft.) per minute, and 
of the travelling hook from 13 m. to 26 m. (42-6 ft.) | 
85-2 ft.) per minute. The 150-ton hook has a 
vertical travel of 55 m. (180 ft.), the 50-ton a travel 
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CRANE WiTa Jip ELEVATED. 


the crane is also being used for unloading heavy | of 65 m. (213 ft.), and the travelling hook 50 m. 


cargoes on behalf of the Port Authority, the Azienda 
dei Magazzini Generali de Trieste. 

The Ursus, of which a photograph is reproduced 
in Fig. 1, is built entirely of steel to the Class 100 
As. 1. 1. of the Registro Italiano, corresponding to 
Al at Lloyds, and is provided with a crane mounted 
on a turntable, with a balanced swinging jib carry- 
ing two fixed and one travelling hooks. As 
shown in Fig. 2, the main hook, for loads up to 
150 tons, is carried about two-thirds of the way up 
the jib and has a maximum radius of 27-0 metres 
(88 ft. 7 in.). The second fixed hook, with a 
lift up to 50 tons, is mounted on the extremity of 
the jib, and has a maximum radius of 37-5 metres 
(123 ft.), while the travelling hook, with a capacity 
up to 10 tons, has a maximum radius up to 40-0 
metres (131 ft. 3 in.). The corresponding minimum 
radii are 15-5 metres (51 ft.), 20-0 metres (65 ft. 


(164 ft.). The hull, shown in Figs. 3 and 4, has a 
double bottom for the whole length, and has longi- 
tudinal and transverse steel bulkheads extending to 
the main deck. The transverse bulkheads divide the 
space into 18 watertight compartments, comprising 
the forepeak, 10 rooms for storageand other purposes, 
the space for the turret foundations, engine room, 
3 rooms aft, for general purposes, the crew’s quarters 
and the cable stores. There is a short upper deck 
over the engine room, as shown in Figs. 3, 4 and 8, 
on which the pilot house is located. The hoisting 
machinery is located in two windlass houses, one 
above the other, at the foot of the jib tower, as 
shown in Figs. 2, 3, 6 and 7. 

The vessel is self-propelled on the Diesel-electric 





system, the Diesel engines also providing the power 
for operating the crane and a number of auxiliary | 
services. The main engines, shown in Figs. 8, 9, 


1,000 r.p.m. and the propellers at 200 r.p.m. The 
turntable for the crane revolves round a tapered 
lattice column rigidly attached to the hull, the 
vertical thrust being taken on a roller path with 
horizontal conical rollers, 11-59 metros (38 ft.) in 
diameter, and the horizontal thrust by roller paths 
with vertical rollers at the top and bottom of the 
column. The fixed portion of the main roller path is 
in the form of a circular beam mounted on a suitable 
bed above the level of the deck. Above and attached 
to the turntable is a rectangular latticed tower 
about 18-7 metres (62 ft. 2 in.) high, the jib being 
hinged to the top of this tower at a point 24 metres 
(78 ft. 9 in.) above water-level. This tower surrounds 
the tapered column, round which it revolves on the 
upper and lower roller paths already referred to. 
These two paths are shown in Figs. 5 and 3, respec- 
tively, and it will be seen that the upper race con- 
sists of four rollers, which are mounted in the tower 
and revolve on a rotating race attached to the 
column. There are eight rollers in the lower race, as 
shown, and in this case the rollers are attached to 
the column and the path to the tower. Adjustment 
is provided for the rollers in both races by means of 
eccentric bearings on the roller pins. As shown in 
Fig. 2, vertical guides are provided at the back 
of the tower for the counterweight and crosshead, 
coupled up to the jib by long rods. As already 
mentioned, the hoisting winches for the three 
tackles, together with the luffing winch, are mounted 
on an extension of the main platform above the 
turntable, and the control cabin is located on the 
front of the tower about 18 m. (59 ft.) above sea level. 

The winch for operating the 150-ton tackle is 
fitted with a motor of 110 horse-power, which is of 
the direct-current type designed for a voltage of 220. 
Ward-Leonard control is provided to give a speed 
range from 400 r.p.m. to 800 r.p.m., the latter 
enabling the hook to be employed for loads up to 
75 tons at twice the normal rate of lift. The drive 
is through a totally enclosed worm-reduction gear, 
running in oil, to the short shaft mounted on the 
frame. A pinion on this shaft engages with a spur 
wheel mounted in the centre of a shaft running 
across the winch, and carrying a pinion at each 
end. These pinions engage with spur wheels 
mounted on the ends of the two winding drums. 
The latter are grooved, and from them cables are 
led over suitable guide pulleys to the 150-ton block, 
which has five sheaves, the cables from the two 
outer sheaves being carried to the windlass to pre- 
vent the swivelling of the load. The motor is coupled 
to the worm-reduction gearing through a flexible 
coupling, on the outside of which is mounted an 
electro-magnetic brake for controlling the descend- 
ing load. Overlifting of the hook is prevented by 
an automatic cut-out in the electrical circuit. The 
arrangement of the mechanism for the other two 
blocks, each of which has its own winch, is very 
similar to that described for the main tackle. Both 
the smaller windlasses are fitted with electro- 
magnetic brakes, but while a combined worm and 
spur reduction gear is employed for the 50-ton hook, 
the drum on the 10-ton windlass is driven from the 
motor by double spur-reduction gearing, no worm 
gear being necessary in this case. The 50-ton hook 
is fitted with a three-sheave block, and the 10-ton 
hook with a two-sheave block. The motor on the 
50-ton windlass is of 110 h.p., and is arranged for 
a speed range from 400 r.p.m. to 800 r.p.m., while 
that on the 10-ton windlass is of 50 h.p., and is 
arranged for speed range from 500 r.p.m. to 1,000 
r.p.m. All three hooks are therefore provided with 
variable lifting speeds, the control in all cases being 
on the Ward-Leonard system. The carriage for the 
10-ton hook is provided with four wheels running 
on rails mounted on the underside of the jib, and it 
is traversed by a cable brought down to a separate 
windlass in the machinery room. The windlass 
motor is of 30 h.p., and the general arrangement 
is similar to that employed for the three lifting 
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windlasses, Only one rate of travel, of 24 m. per 
minute, is provided. 

The luffing mechanism is shown in Figs. 10 to 13. 
As already mentioned, the jib is attached to the 
crosshead and counter balance by connecting rods. 
The crosshead is fitted with guide rollers on each 
side, as shown in Fig. 10, and has a total travel of 
8,665 mm. (28 ft. 5in.). The crosshead is raised and 
lowered, causing the jib to move, by means of two 
screwed shafts engaging with nuts attached to the 
crosshead. Spur wheels are mounted on the lower 
ends of the screwed shafts, and pinions engaging with 
these wheels are driven through a system of bevel 
gears and spur-reduction gearing by a 110-h.p. motor. 
The arrangement is clearly shown in Figs. 12 and 13. 
The motor can be operated at a speed range from 
400 r.p.m. to 800 r.p.m., causing the end of the 
jib to be raised or lowered at any speed between 
2 m. and 4 m. per minute. The full movement of 
the jib can, therefore, be effected in either 5 minutes 
or 10 minutes, or any intermediate period. The 
screwed shafts are provided with collars below the 
spur wheels, each collar having a ball-thrust bearing 
on each side. The bearings for the upper ends of 
the shafts are mounted in brackets centred by helical 
springs, the arrangement eliminating appreciable 
side thrust on the shafts due to any distortion of the 
structure. Electrical cut-outs are provided to limit 
the travel of the jib at each end of its stroke, and 
an electro-magnetic brake is fitted on the motor 
coupling to bring the parts rapidly to rest. An 
indicator is provided in the control cabin to show 
the position of the jib at any moment. 

The location of the mechanism for rotating the 
turntable is shown in Figs. 2 and 3. The motor is 
of 80 h.p., and drives a pinion engaging with the 
rack on the periphery of the turntable through a 
combination of enclosed worm and open spur 
gearing. The motor has a speed range from 500 
r.p.m, to 1,000 r.p.m., giving a slewing speed for 
the crane from 0-25 r.p.m. to 0-5 r.p.m. As in the 
various other motions already referred to, the motor 
drives the reduction gearing through a flexible 
coupling, and is provided with an electro-magnetic 
brake. Horizontal travelling counterweights for 
maintaining the equilibrium of the vessel are located 
on each side of the main machinery deck above the 
turn-table, as shown in Figs. 2 and 4. One of the 
counter-weights is shown in Figs. 14 and 15. The 
weights consist of sheet-steel casings filled with scrap 
metal, running on guide rails at the top and bottom. 
They are traversed by means of square-threaded 
screws, driven by a 50-h.p. motor through bevel gear- 
ing, and totally-enclosed spur-reduction gearing 
running inoil. Electro-magnetic brakes are fitted to 
the couplings between the motor and the spur-reduc- 
tion gearing. The screws are supported on weighted 
pads, as shown in the figures, to prevent deflection, 
and their travel is limited by an automatic cut-out 
at each end of the stroke. The motor runs at 
500 r.p.m., and the speed of traverse of the counter- 
weights is 8-75 m. per minute. 

There are a number of motors in the engine room 
for driving the pumps and other auxiliary plant, 
together with the main propulsion motors, and these 
are controlled in the usual way from a switchboard 
in the engine room, visible in Figs. 16 and 17. The 
remaining motors are all mounted in various posi- 
tions on the superstructure above the turntable. 
For supplying these machines, cables are taken from 
the main switchboard up the interior of the tapered 
column to collector rings, located near the top of the 
latter. From these rings, the current is picked up 
by brushes on the moving portion of the super- 
structure, and is taken by cables to switchgear in 
the control cabin, of which the ‘nterior is shown in 
Fig. 18. The motors on the superstructure can be 
divided into two groups, comprising those for 
travelling the 10-ton hook carriage and the move- 
ment of the balance weights, and those for raising 
the three hooks, and for the luffing and slewing 
motions. The two machines forming the first group 
are subject to only small variations in load and 
speed, and can therefore be controlled through 
resistances in the usual way. As already explained, 
the remaining five motors, constituting the second 
group, are subject to wide load and speed variations, 
and are all operated on the Ward-Leonard system. 
The arrangement of this system follows normal 
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As shown in Fig. 7, the motor-generator 
set is located in the winch house above the turn- 


practice. 


table. It is fitted with two dynamos, of 45 kw. 
and 90 kw. capacity, respectively. The former is 
employed solely in connection with the motor for 
the 10-ton hook, the remaining two hooks, and 
the elevating and slewing gear for the jib being con- 
trolled through the 90-kw. machine. It will be 
observed in Fig. 18 that there are five handwheels 
on the control desk to the left, and each of these 
controls one of the five main motions already re- 
ferred to. Each of the controllers is provided with 
35 contacts, with a view to ensuring that the motors 
are loaded up very gradually and with a minimum 
of shock. The initial movement of each handwheel 
operates a contactor switch, by means of which the 
motor is inserted in the line, and further movement 
of the wheel then increases the excitation in small 
stages from 0 volts to 220 volts. The circuit 
breakers and relays for each of the five motors are 
located on a board in the winch-room, as shown 
in Fig. 19, while the voltage and load on each motor 
are indicated at all times by instruments in the 
control cabin. Audible warning instruments are 
also provided in the cabin to indicate when the 
maximum safe load has been reached. 

The auxiliary plant includes circulating, ballast 
and bilge pumps, and an auxiliary lighting set. There 
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| are two electrically-driven circulating pumps of the 
| centrifugal type, which are constructed in bronze 
| throughout. Each pump has a capacity of 200 litres 
|(44 gallons) per minute against a head of 25 m. 
| (83 ft.). There is a third electrically-driven centri- 
|fugal pump for ballasting and fire-fighting, with a 
capacity of 800 litres (176 gallons) per minute 
against a head of 60 m. (197 ft.). The bilge pump 
is of the plunger type, and is also electrically-driven, 
the motor being coupled through spur-reduction 
gearing. This pump has a capacity of 400 litres 
(88 gallons) per minute against a head of 25 m. 
(82 ft.). The auxiliary lighting set is dtiven by 
a single-cylinder oil engine, which is direct coupled 
to the dynamo, and can also be coupled through a 
clutch to a compressor for charging the compressed- 
air cylinders for starting the main engines. The 
three units are mounted on a common base. 








Tae Porttanp House TRAVELLING SCHOLARSHIP 
The result of the Portland House Travelling Scholarship 
Competition, for 1932, of the Institution of Structural 
Engineers, has now been announced. The Scholarship 
and Gold Medal have been awarded to Mr. W. M. Goode- 
smith, while the winners of the silver and bronze medals 
are Messrs. D. Bethune-Williams and C. Wright, respec- 
tively. The drawings will be exhibited at the Institution, 
10, Upper Belgrave-street, London, S.W.1, during the 
It will be recalled that the subject 
set was a design for a concrete church. 
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(For Description, see Page 177.) 
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British STANDARD 
Lamps ror Rattway SIcNALLING.—The fourth, and 
perhaps the most important, of the series of British 
bee prerencere gg | ~—e with electric railway- 

; men as en i 
Standards Inetitution. yn 
electric lamps. 





in use. 


t The new publication concerns | meet every possible signalling requirement. 
Sodas ee The number of types of signalling | fication contains clauses defining tests on the lamps and 
mploying lamps is so large that it is not sur-| dealing with the suitability of the various lamps for 


SPECIFIOATION FOR Ececrric | prising that a large variety of lamps, differing in voltage, 
wattage, size and shape of bulb and filament, should be 
As a result of numerous tests, the committee 
responsible have been able to narrow down the series 
British | to a comparatively smal] range of lamps designed to 

The spe 


ci- 


particular signalling purposes. Then follow schedules 
giving the rating, dimensions, efficiency and life of the 
lamps. A feature of particular interest is the inclusion 
of an appendix showing, in graphical form, the reiation 
between the voltage, life, and efficiency of the lamps. 
Copies of the specification (No. 469-1932) may be obtained, 
price 28, 2d., from the Publications Department of the 
Institution 28, Victoria-street, London, 8.W.1. 
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TELEPHONE PROGRESS IN THE 


LONDON AREA. 


True Statement of Telephone Progress in the London 
Area during 1932, which has been prepared by the 
Controller of the London Telephone Service and 
the Superintending Engineer of that district, is not 
directly comparable with the similar documents, 
which have previously been issued, since in Feb- 
ruary of last year the area was considerably extended. 
As a result, 67 provincial exchanges and about 
25,000 subscribers’ lines accrued and the area itself 
was increased to about 1,200 square miles; more 
important still, the service to outlying subscribers 
was much improved. This improvement is further 
reflected in the development of “on demand” 
service for long-distance calls, the extension of the 
long-distance, overseas and radio services, the 
introduction of “ Telex ’’ working, and the progress 
in the conversion of exchanges from manual to 
automatic operation, of all of which particulars are 
given. 

During the year the number of exchanges increased 
from 154 to 232. Of the latter number 60 were 
automatic and 168 manual, the remainder being 
made up of two toll exchanges and the trunk and 
tandem exchanges. The increase included 15 
automatic exchanges, among them that known as 
the Mayfair Building, in which eventually it will be 
possible to accommodate 30,000 lines. Within a 
10-mile radius from Oxford Cireus there are now 
49 automatic exchanges, with an aggregate capacity 
of 238,000 lines, and eight others are under con- 
struction. Rural automatic exchanges, with accom- 
modation for 50 lines each, were opened at three 
places. Nine manual exchanges, each with initial 


accommodation for 8,000 subscribers, were also 
opened, and two others were under construction. 
A new building, to be known as the Faraday 
Building, for the Trunk, Toll, Central, and City 
exchanges is being built in Queen Victoria Street. 
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The number of exchange lines at the end of 1932 
was about 463,000, an increase of 37,000, or about 
9 per cent. Some 25,000 of this increase were, 
however, due to the extension of the area, and the 
remainder, 12,000, therefore compares unfavourably 
with the 16,000 recorded during 1931. The number 
of telephones was 787,000, or 56,000 more than in 
the previous year, though again about a third of 
this increase was due to the extension of the area. 
The number of calls initiated was 745,000,000, an 
increase of 9-5 per cent., about 3 per cent. of which 
were due to the extension of the area. In 1931, the 
increase was 2 per cent., showing that the telephone 
is being more and more used as a means of commu- 
nication. The total number of inland trunk calls 
originated in the area was 3,230,000, compared with 
3,009,000 in 1931, and, in addition, about 370,000 


calls were booked by subscribers in the surrounding | 


districts. About 400,000 of these calls were booked 
as personal and 98,000 from multi-coin-box stations, 
the increase under these headings being 16 per cent. 
and 9 per cent., respectively. Toll A exchange, in 
which the outgoing calls are dealt with, was increased 
by 2,114 lines, and Toll B exchange, in which the 
incoming lines terminate, by 1,168 lines. Some 
2,241,000 inland telegrams were sent by telephone, 
as compared with 2,400,000 in 1931, while the 
number of inland telegrams delivered by telephone 
remained stationary at about 1,200,000. On the 
other hand, the number of foreign telegrams dealt 
with in this way decreased from 810,000 to 734,000. 
This slackening off in expansion and decrease is 
probably correctly ascribed to the industrial 
conditions. 


On the technical side considerable progress was | 
made in extending the system of “ voice-frequency | 


key sending,” whereby an operator on a manual 
exchange can obtain connection to a subscriber on 
an automatic exchange direct. New devices have 
been introduced to cut down the amount of auto- 
matic apparatus in use while a conversation is 

















eT 


taking place, while outgoing trunk circuits are being 
fitted with a visual indication to facilitate routing 
and to time the conversations. The ceiling of the 
room containing the new Continental and radio 
| switchboard at General Post Office South was fitted 
with sound-absorbing material, while the floor was 
covered with cork tiles to reduce the reverberation. 
A Teleprinter service was introduced in March, 
1932, and more than 100 private lines, some of 
them running as far afield as Glasgow, Liverpool 
and Bristol, have been fitted with this apparatus, 
which enables typed messages to be sent and received 
over telephone lines. An extension of this system, 
known as Telex, was opened in August, and enables 
subscribers who are provided with teleprinters to 
send and receive printed messages through the 
ordinary exchanges. In order that the signals may 
be transmitted through the telephone network, the 
instruments are operated by alternating-current 
‘impulses of voice-frequency, which are generated 
by thermionic valves. 

Loading coils were inserted in the trunk cables 
between London and Bristol, Portsmouth, South- 
ampton, Colchester and Southend, while a third 
submarine cable accommodating 30 four-wire 
circuits and a number of carrier circuits was laid to 
Belgium. The number of circuits to Sweden, 
Austria and Italy was increased, and a service was 
established to Sofia, Salonica, and Moscow. A 
number of cables were reconditioned and an improve- 
ment of the transmission in the London toll area 
is being gradually carried out. A number of new 
| amplifier stations were also brought into use, and 
an improved type of underground cable was intro- 
duced for subscribers’ circuits, in which the wires 
are twisted together in fours to save space and to 
reduce the number of occasions when it will be 
necessary to open the road to lay ducts. The 
reconstruction of the Tube railway stations with 
shallow subways has necessitated a considerable 
removal of Post Office plant. Schemes are being 
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prepared for the provision of cable for the control 
circuits of traffic signals. The total length of wire 
for subscribers’ lines and junctions was 3,572,662 | 
miles, an increase of 347,063 miles during the year. 
The number of call offices at the end of the year was 
8,800, 95 per cent. of which are fitted with multi- 
coin boxes. It may also be mentioned that 145,000 
of the new hand microphone instruments are now in | 
use, and, having regard to the greater convenience | 
of this equipment, it is to be hoped that it will | 
soon be possible to reduce the quarterly charge. | 
This instrument can be provided in more ornate 
colours at increased rentals, and about 900 of these 
have been installed. 

As regards radio-telephone services, extensions to 
Australia, the Belgian Congo, Canada, Egypt, South 
Africa, Argentina, Uruguay, Chile, and Venezuela 
were made during the year, and in connection with 
the European trunk system make London the 
switching centre for world-wide traffic. In addition 
to other ships, telephone communication can now 
be established with the Bremen when at sea, and it 
is anticipated that this service will be extended to 
the Europa and other German ships. The Conte 
Rosso, Conte di Savoia,.and Rex can also commu- 
nicate with London, via the Italian radio station at 
Coltano. Those who maintain that the telephone 
service is inefficient will be interested in the fol- 
lowing :—“ A passenger on the Majestic in mid- 
Atlantic asked for a call to be put through to a 
friend at Angelet, in France. The operators in 
Paris tried various addresses without success and 
then informed London. The London operators even- 
tually traced the required individual to a club, 
and the connection was established at the time for 
which the call was booked.” 











THE ENGINEERING OUTLOOK. 
IV.—Tue Moror Inpvustry. 


OFFICIAL employment statistics do not distinguish 
between the private-car industry and commercial 
vehicle industry. In Table I, accordingly, a general 
summary is given covering the group of industries 
centred round the internal-combustion engine. 


TaBLe I.—Employment in Construction of Motor 
Vehicles, Cycles and Aircraft. 





Motors, Cycles and Aircraft. 

















| ; 
wens. | Number — Number a. 
| Insured. ployed Employed. 100. 

| 
1923 os | 191,830 | 16,108 175,722 100-0 
1924 ..| 203,340 | 16,145 187,195 106-5 
1925 ..| 214,840 | 14,100 200,740 114-3 
1926 | 224.040 21,609 | 202,431 115-6 
1927 .| 232,860 18,339 214,531 122-5 
1928 -| 234,830 22,015 212,815 121-1 
1929 ..| 245,410 17,614 227,796 129-6 
1930 .«| 247,140 40,647 206,493 117-5 
1931 --| 251,320 57,462 193,858 110-3 
1932 +] 252,080 55,779 196,301 111-5 








As explained in previous articles, the Ministry of 
Labour figures in respect of 1928 to 1931 are not 
strictly comparable with those for previous years, 
in that they leave out of account all workpeople | 
65 years of age and over, and youths under 16. 
Possibly an addition of some 2,000 workpeople 
employed should be made on this account. Further, 
the tightening up of the administration of unemploy- 
ment insurance probably has weeded out as many 
more persons previously recorded as insured in the 
motor industry who were not genuinely so. Taken 
together, these considerations indicate that decidedly 
more people were on the strength of the motor 
industry in 1932 than ever before, while the number | 
unemployed has not increased, so that employment 
shows a definite improvement, as compared with | 
1931. This improvement is borne out by other | 
statistical indications available of the fortunes of | 
the industry. It has already been seen that no 
part of this increased activity is attributable to 
the motor cycle and cycle industries which, on | 
balance, were slightly less busy than in 1931. 
Although the aircraft industry has undoubtedly 
expanded, it accounts for but a small proportion 
of the total employment in this group. The bulk 
of the improvement is therefore attributable to the 
manufacture of private cars and commercial | 
vehicles. | 








Private Cars.—The revised figures of private-car 
production published by the Society of Motor 
Manufacturers and Traders, Limited, in their 
annual review for the years up to and including 
1928, and the figures for the years ending September, 
1929, 1930, 1931 and 1932 are given in Table II. 


TaBLe II.—Output of Cars (number). 


1923 ... 71,396 1928 ... 165,352 
1924 ... 116,600 1929 ... 182,256* 
1925 ... 132,000 1930 ... 171,052* 
1926 ... 153,500 1931 ... 158,298* 
1927 ... 164,553 1932 ... 171,244* 


* Year ending September 30. 


The production year of the motor industry is 
from October 1 to September 30, owing to the 
necessity of regulating production in accordance 
with the seasonal movement of demand and to the 
impetus given to the production of new models by 
the Annual Motor Exhibition at Olympia, which is 
held at the beginning of October. Since the neces- 
sary data have been available, it has, therefore, 
been more useful to collate production figures on 
the basis of the production year. Apart from the 
slight overlap in 1928-1929, this method does not 
vitiate comparison, and even in the year of transi- 
tion, little difference would be made were the 
calendar year figures substituted for those of the 
production year. The decline in production, which 
was of a marked and rather severe character in 
1931, was arrested at the beginning of 1932, and 
after a period of uncertain movement in the early 
months of the year, gave way to a decided recovery. 
Twelve months’ moving totals show that this 
movement has continued to the end of the year. 
Although the number of vehicles produced has 
increased, it is not to be supposed that the value 
of output is correspondingly, if at all greater. 
Reduced incomes, the burden of taxation, and 
above all the heavy taxation on ownership and 
operation of private cars, have all conspired to 
compel people to buy smaller and cheaper vehicles. 
The large car of 20 h.p. and over, except in the 
luxury class, is being driven off the market. It 
is only the need to replace worn-out vehicles which 
has maintained output. That this need is so 
insistent in such bad times shows that there is now 
little to be said for the pretension that private 
motor cars are a luxury. People have so arranged 
their lives and place of residence that personal and 
individual transportation is a necessity in order 
that they may carry on their work, and a car of 
some kind must be maintained at any cost. 

The new classifications, “Chassis Constructed 
Solely for Commercial Use” and “Chassis other” 
which are given in our official statistics of overseas 
trade as from January 1, 1928, make it possible to 
distinguish accurately between British exports of 
cars and commercial vehicles. These figures, 
together with estimates for previous years based 
on foreign import and registration statistics are 
given in Table ITI. 


TasLe III.—United Kingdom Exports of Private Cars. 











Year. ( ane Chassis. Total. 
| 

1923 | 3,259 1,600 4,859 
1924 | 10,961 2,000 12,961 
1925 | 17,772 6,000 24,372 
1926 | 14,865 12,000 26,865 
1927 } 16,139 13,364 29,503 
1928 } 18,306 8,000 26,306 
1929 | 23,897 9,901 33,798 
1930 } 19,226 3,982 23,208 
1931 17,104 1,888 18,992 
1932 25,600 4,450 30,050 





With the exception of the Irish Free State, on 
account of political troubles, and British Malaya 
on account of the extreme depression of its staple 
industries, rubber and tin, every market showed 
an improvement in its takings of complete British 
cars. The South African market improved by 
75 per cent., British India by nearly 50 per cent., 
New Zealand by one-third, while exports to foreign 
countries were nearly three times as great as in 1931. 
As a result, a record total was achieved, surpassing 
materially even the boom year, 1929. As regards 
chassis, the bulk of the improvement was due to 
the recovery in Australia, where the demand was 
four times as great as in 1931. Once a return to 
normal conditions were assured, it would not be 





surprising to find the 1927 figures of chassis exports 
to that country surpassed by large margins. Un- 
doubtedly, this very striking progress has been 
helped by the depreciation of sterling and preferen- 
tial tariffs in Empire markets. The great improve- 
ment in exports to other countries, however, 
suggests that the economical British small car has 
much to recommend it in times of acute depression. 
Unfortunately, most of these helpful factors are 
hardly likely to be permanent, and there will be an 
opportunity for real economic statesmanship when 
the depression lifts, to enable the British manufac- 
turer to retain his foothold in these markets by 
reducing and altering the incidence of taxation in 
this country, which at present hampers the develop- 
ment of a design satisfactory for normal conditions. 

The home market position is also capable of 
fairly accurate measurement in this industry. In 
Table IV, the number of private cars in use in 
recent years is given. 


TaBLeE 1V.—Home Registrations. 
1923 ... 389,767 1928 ... 900,557 
1924 ... 432,356 1929 ... 998,489 
1925 ... 590,156 1930 ... ... 1,075,081 
1926 ... 695,555 1931 ... ... 1,110,000 
1927 ... 800,112 1932 ... . 1,148,000 


In order to effect a net increase of some 38,000 
cars, as between 1932 and 1931, 146,000 new cars 
were sold. As in 1931, it is evident from the high 
ratio of new sales to net increase that a large number 
of old cars were either sold to the trade or not put 
into use by their owners, owing to the increased 
burden of motor taxation and the contraction of 
incomes. 

Of the total sales in the home market, part were 
supplied from foreign imports, the course of which 
is shown in Table V. As from January, 1929, the 
same classification as was noted above in the case 
of exports had been adopted, so that here also it is 
now possible to distinguish between private cars 
and commercial vehicles. 


TaBLE V.—United Kingdom Net Imports of Private Cars. 
| 











Year. ‘ 1 ~ | Chassis. Total. 
1923 14,429 7,638 22,067 
1924 10,800 8,200 19,000 
1925 31,781 9,641 41,422 
1926 10,923 3,520 14,443 
1927 18,194 6,918 25,112 
1928 14,136 8,446 22,582 
1929 11,416 10,115 21,531 
1930 6,936 2,880 9,816 
1931 1,235 866 2,101 
1932 1,983 467 2,450 








The tendency for foreign imports to decline in 
recent years is mainly attributable to the policy 
of foreign manufacturers (particularly Ford and 
General Motors) of manufacturing their popular 
models in this country. The heavy differentiation 
of taxation against higher horse-powered cars, both 
through the horse-power and petrol tax, has also 
influenced the public against the foreign type of 
vehicle, while much of the attractiveness of what 
would otherwise be a low initial cost is removed 
by the import duty, aggravated in 1932 by the 
depreciation in sterling. That net imports of 
complete cars should, nevertheless, have risen, may 
indicate that an irreducible minimum of motorists 
exists in this country who are prepared to pay for 
a vehicle with plenty of power. 

Outside the British market, the competitive 
situation can best be gauged from a consideration 
of the exports of leading producing countries shown 
in Table VI. 

The exports of the United States and Canada 
may be considered together, as their motor indus- 
tries are virtually one, and fluctuations of exports 
as between these countries are often merely the 
result of internal adjustment to keep production in 
balance, or with the object of qualifying for a British 
preferential tariff. The fact that Canadian exports 
have suffered so severely may readily be explained 
by the desire of American manufacturers to keep 
the maximum activity and employment in their 
own country in recent years. The fact that British 
exports alone of the countries considered have shown 
an increase adds to the satisfaction given by the 
actual increase itself. That the aggregate volume of 
British exports should have come within measurable 
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distance of exports from the United States of 
America three years after being less than one-tenth 
of their level is scarcely credible. Satisfaction at 


this result must, however, be tempered by the | 


fact that it is entirely due to a decline in the Ameri- 
can total. Nevertheless, these paltry totals of 
exports to maintain the motor transport of every 
non-manufacturing country in the world indicate 
that a vast replacement demand is being piled up 
which will one day become effective. 


TABLE VI.—Inrernationat Ex 


Exports from. | 1924. 1926. 
U.S.A. : 151,180 238,181 $ 
Canada 43,882 53,628 
United Kingdom 12,961 26,865 
France 43,863 54,675 
Italy ° 16,661 30,091 | 
Other countries 14,081 18,957 
Total | os2,628 | 422,607 | & 


Taste VIL.—Output of Commercial Vehicles. 


1923 .. 23,604 1928 . 41,525 
1924 30,000 1929 . 57,576 
1925 35,000 1930 67,807 
1926 44,500 1931 67,292 
1927 47,227 1932 61,475 


Taste VILI.—United Kingdom Exports of Commercial 
Vehicles and Chassis. 








Year Complete. | Chassis Total 
| | 
1923 WO7 423 | 
1924 1,730 905 
1925 1,544 3,105 
1926 1,148 6,224 | 
1927 } 1,734 | 4,455 | 
1928 1,437 | 5,104 | 
1929 2,636 | 5,587 | 
1930 | 3,486 3,059 | 
1931 2,023 3,207 | 
1982 2,017 6,983 
| 
Taste 1X.—Home Registrations. 
1923 ... 286,627 1928 .. 428,939 
1924 .. 325,890 1929 . 458,019 
1925. 356,744 1930 481,893 
1926 384,124 1931 485,000 
1927 404,783 1932 490,000 
Taste X.-—United Kingdom Net Imports. 
‘ | | 
Year. | Complete. | Chassis. Total. 
| 
1923 198 4,840 5,038 
1924 ‘ 856 3,890 4,746 
1925 448 5,802 6,245 
1926 632 6,468 7,100 
1927 93 6,148 | 6,242 
1928 42 | 9.530 | 9.572 
1929 | 48 16,205 16,25: 
1930 37 1201 | 1 
1931 | 50 1,457 | 1,507 
1932 12 | 335 397 
| | 
TABLE XI.—InNTeRNATIONAL Exvorr 
Exports from 1924 1926 
; ee 
U.S.A 66,775 1 
Canada 20,604 
France 5,093 
Italy 4,103 
United Kingdom 6,377 
Total 103,037 1 





Commerical Vehicles.—The British motor lorry 
and ‘bus industry failed, in the face of adverse cir- 
cumstances, to hold its ground. The home market 
decline was not fully offset by an increase in exports, 
though imports were reduced to a very low level. 
Production figures are given in Table VII. 

British exports of complete vehicles, shown in 
Table VIII, were substantially maintained, while 
those of chassis, both of the lighter and heavier 
types, revealed such a gratifying increase that total 
exports were within a measurable distance of the 
record figures of 1929. 

Home demand is reflected in Table IX, which 
gives a statement of the number of lorries and 


| The imports of commercial vehicles in recent 
| years are given in Table X, from which it will be 
| seen that these have been almost entirely eliminated. 

The competitive position outside the British 
| market can best be gauged in the case of cars from 
a consideration of exports of the leading producing 
countries, as shown in Table XI. 

Here, again, the British increase is all the more 


satisfactory when compared with the general tendency 


| to decline amongst other manufacturing countries. 


ports oF Private Cars (NUMBER). 








1928 1929 1930 1931 1932. 
——— — —— — 
368,328 347,068 90,000 50,000 
55,612 | 64,863 | 9,000 =| 5,000 
26,306 33,798 | 18,992 | 30,050 
39,2 39,121 | 22,500 | 15,500 
24,25 20,100 | 12,000 5,600 
14,000 =| 10,000 | 2,000 | 10,000 
527,726 | 515,850 250,432 155,492 | 116,150 


The motor industry is of special significance in | 


relation to the world depression. It is a young, 
and on the whole, efficient industry, whose products 
have a strikingly widespread appeal to all races 
and classes. After the primary needs of food, 
clothing and shelter, there is hardly any form of 
economic satisfaction to obtain which people are 
more willing to forego alternatives. The reduc- 
tion of world exports of cars from 550,000 units 
to 120,000 units, and of commercial vehicles 
from 256,000 units to 38,000 units between 1929 
and 1932 is eloquent of the strength of the pres- 
sure which is now being telt. Nor is this reduction 
entirely due to general impoverishment. In the 
case of commercial vehicles particularly, it is 
undoubtedly in part because the motor industry 
has become, in almost every country, the object of 
heavy taxation—here because it provides a relatively 
buoyant revenue, there in an effort to assist the 
railways in their difficulties. This system has in 
some cases been taken to the point at which the 
sources of this revenue are beginning to dry up. 
Actually the salvation of the railways would be 
best assured by a general return of prosperity and 
not by the destruction of one of the railways’ best 
customers. 

The motor industry, because it is a young and 
expanding industry, if allowed to develop, would 
be one of the most powerful elements in restoring 
prosperity generally and to the railways in particular. 
Generally, because a great schemeof the development 
of backward areas by motor transport would be the 
quickest and cheapest way of increasing the effective 
demand for the world’s industries. To the railways 
in particular, because the transport of road materials 
and subsequently of building materials, as well as 
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Venictes (NUMBER). 






| 


1928 1929 1930. 1931 1932. 
38,782 198,234 | 84,452 52,000 . | 25,000 
23,776 36,848 | 15,711 | 5,000 | 3,000 
4,906 | 9,904 | 6,601 | 3,500 | 1,800 
4,000 | 3,589 | 3,000 | 1,500 | 291 
6,471 | 8,233 | 6,545 5,320 | 8,000 
77,935 256,808 116,309 67,320 | 38,091 


the raw materials of motor vehicle manufacture are 
amongst the most important classes of railway 
freight in which they have no serious competitors. 


AvuSTRALIAN TELEPHONE SeErRvice.-There are at 
present approximately 486,500 telephones in use through- 
out Australia. Every twelfth person has a telephone, 
and we understand that the Commonwealth is sixth on 
the list of the nations of the world from the point of view 
of density in telephone growth. 


Deer-Water Harsour at Mackay, QUEENSLAND.— 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM. 

THERE appears to be developing a more conscious 
feeling of optimism with regard to trade prospects 
than was evident when we dealt with the British 
Industries Fair of 1932 at Birmingham. So far, 
however, this feeling is somewhat intangible, and 
it is pleasant to be able to cite a fairly concrete 
piece of evidence in the fact that in the Fair, this 
year, not only has the area covered by exhibitors’ 
stands been again enlarged, but, to obtain any space 
at all, a number of exhibitors have had to be content 
to share with others what is normally a single stand. 
The indoor exhibition area at Castle Bromwich has 
been increased by the addition of aisles on each 
side of the main building, and the outdoor space 
has also been enlarged. The Fair opens on Feb- 
ruary 20, and closes on March 3. Over 1,100 
different manufactured products are to be shown 
in nine industrial groups. Some of these groups 
are outside our province, but, in order to give some 
idea of the scope of the exhibition, we here enumerate 
them all. The figures given after the names of the 
groups refer to the number of firms or individuals 
exhibiting in that group. Ia. Hardware, iron- 
mongery and brassfoundry; Ib. Farm and garden 
equipment—168 total for both groups ; II. General 
| heating and cooking, 88; III. Gas plant and 
| accessories, 69; IV. Building and decoration, 31 ; 
| V. Metals, 85; VI. Cycles and motor cycles, 20 ; 

VII. Quarry, roads and mining, 36; VIII. Heavy 
| engineering and oils, 130; LX..Electrical plant and 
accessories, 86. 
It must be admitted that this list is a fairly 
comprehensive one, though it by no means covers 
the whole field of British manufactures, the omis- 
sions being partly accounted for by the fact that 
| some of the industries, such as motor cars, machine 
| tools, agricultural machinery, and shipbuilding and 
/marine engineering have their own recognised 
| periodical exhibitions. At the same time, this does 
not mean that these industries are quite unrepre- 
|sented at Castle Bromwich, but merely that the 
| examples of them shown are not sufficient in 
jnumber to be separately classified. There are, 
| moreover, some gaps in certain of the sections 
| which are barely filled, that is, as regards numbers. 
| Heavy-oil engines, for example which, as we pointed 
out last year, were formerly well represented, are 
| again only to be found on one or two of the stands. 
| On the other hand, in other sections there is to be 
|found expansion, the gas industries appear to be 
| . . 
|more widely represented, presses for the moulding 
lof synthetic resinous products reflect the rapidly 
| extending use of this type of material, and more 
machinery for the manufacture of wire is in evidence. 

With regard to possible markets for the materials 
|shown it may be mentioned that 36,000 copies of 
| the advance guide and handbook to the Birmingham 

Fair have been sent to buyers in 95 countries and 
| overseas territories. The handbook is printed in 
nine different languages, and its distribution covers 
an extraordinarily wide geographical range. Another 
and different sort of publicity is evidenced by the 
large number of organised visits of technical societies 
| arranged for during the period the Fair is open. 

In accordance with our usual practice in reviewing 
an exhibition, we make no attempt to describe 
the contents of every stand, but deal with such 
machinery or apparatus as are shown for the first 
time, that is, are either wholly new or, at least, 
| by modification and improvement, differ materially 
|from previous designs. Perhaps the best way to 
| commence our account is to deal with a stand which, 
| from its comprehensive nature is, in itself, a small 
|exhibition. ‘This is the stand of Messrs. Shell-Mex 
jand B.P. Limited, Shell-Mex House, Victoria 
| Embankment, London, W.C.2. As is well-known, 
an important interest of the company lies in the 
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On page 766 of our issue of December 30 last, we gave an | utilisation of fuel oil, and, in order to demonstrate 


outline of a proposed scheme for the construction of a 
deep-water harbour at Mackay, a town on the Queensland 
coast, north of Brisbane, and we there stated that 


a| for no less than 20 inde 


its utility, space has been provided on the stand 
pendent firms, the greater 


"buses in use in the United Kingdom. There has | small committee had been appointed to conduct a full | part of whom are showing their plant in actual 


been a considerable decline in the use of commercial 
passenger vehicles, but this has been more than made 
good by the increase in goods vehicles. The former 


circumstance may be attributed almost entirely to 
the multiplication of restrictions which have followed 
the bringing into force of the Road Traffic Act. 


inquiry into the scheme. News has now reached us that 
the committee of inquiry have completed their delibera- 
tions and issued their report. They consider that the 
scheme is feasible from the engineering point of view, | 
but that the capital cost is too great. They state that | 
it would not be within the financial capacity of the 
inhabitants of the Mackay district, through the Harbour 
Board, to liquidate the capital expenditure involved. 


| 
| 





operation. This latter naturally involves a con- 
siderable amount of storage tank and oil-distributing 
equipment, a feature which is likely to prove of 
distinct utility to visitors who may be contemplating 
oil-firing installations, as the supply system needs 
more consideration than it often receives from those 
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Fies. 1 anp 2. 3)-Cwr. Semi-Rotary MELTING 
Furnace; Messrs. Sir W. G. ARMSTRONG 
WHITWORTH AND Company (ENGINEERS), LIMITED. 


to the nozzle, the surface of metal exposed thus 
being negligible. Some idea of the work that can 
thus be produced, can be obtained from the castings 
shown in Fig. 1. The furnace is particularly 
suitable for the mass production of castings on the 
conveyor system. The metal is drawn off from 
the bottom of the bath and the temperature can 
be maintained throughout the tapping period by 
keeping the burners alight. The valve is kept on 
its seat by a compression spring acting on the 
operating lever as seen in Fig. 1. A burner is 





fitted at each end of the furnace axis, the resultant 
turbulence of the opposing flames ensuring a uniform 
distribution of heat over the entire surface of the 
metal. At intervals during the melting, the furnace 














is rolled over by the large handwheel at one end, this 
movement accelerating the speed of melting by 
bringing the metal into contact with the highly- 
heated lining previously exposed to the flames only. 
The furnace exhibited, which is intended for non- 
ferrous metals, has a capacity of 34 cwt. of brass, 
and is fired with oil. With a 60-40 brass, this weight 
can be melted in about 30 minutes, with an oil 
consumption of 0-8 gallon per 100 Ib. of metal 
melted. The burners are actuated by air at a 
pressure of from 0-75 Ib. to 1-0 lb. per square inch. 
About 8,500 cub. ft. of air per hour is required. The 
metal loss averages about 4-5 per cent. 

| An interesting example of the extent to which 
oil-fired furnaces are used even in small industrial 
operations, is shown by Messrs. Swinney Brothers, 
Limited, Wansbeck Iron Works, Morpeth. This is 
| illustrated in Fig. 3, on this page, and is used for 
| re-heating the necks of glass bottles for final finish- 
ing. It is known in the trade as a “ glory hole.” 
The furnace is a small rectangular box lined with 
refractory and fitted with an air-operated oil 
burner at the top. There are two holes on each 
side through which the necks of the bottles are 
inserted by means of the holders seen in the figure. 
| The tank at the left-hand is of 30-gallons capacity, 
and contains oil for combustion at the bottom, 
whilst the upper part contains compressed air. The 
air is supplied to the burner by a rotary compressor, 
| direct driven by a }-h.p. motor. The pipe arrange- 
ment can be followed without difficulty in the 
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entrusted with its erection. The display as a whole 
may be grouped roughly into furnaces, &c., com- 
plete with oil-firing apparatus, and into fully 
automatic oil burners for central heating and allied 
purposes. In addition, there are examples of 
details, such as burners and control instruments, and 
the exhibit is completed by a collection of products 
manufactured in oil-fired furnaces. 

Dealing with the firms represented on the stand 
of Messrs. Shell-Mex and B.P., Limited, Messrs. 
Sir W. G. Armstrong Whitworth and Company 





Bortie-Neck Heatinac Furnace; Messrs. SWINNEY BROTHERS, LIMITED. 





|figure. The tank is filled by hand through the 
| plug at the top and can be drained through a 
| branch on the oil delivery cock at the bottom. 
|The motor control consists of 220-volt direct- 
semi-rotary non-crucible furnace, in which the | current combined starter and shunt regulator with 
tapping outlet is fitted with a draw-off valve instead | no-volt and 50 per cent. overload release. There 
of the more usual spout. The new furnace is|are no fuses. The burner can be easily regulated 
shown in Fig. 1, above, whilst a detail of the to give a suitable flame without smoke or fumes, 
valve is given in Fig. 2. The valve is so positioned | and consumes less than one-third of a gallon of oil 
that the furnace can be emptied entirely without | per hour. The whole installation is very compact, 
any variation in the position of the outlet nozzle, | occupying only about 6 sq. ft. of floor space, and 
the pouring being direct into ingot moulds or! having an overall height of 3 ft. 6 in. 

ordinary flasks. This method of tapping not only; A furnace of a different type is exhibited by 
does away with the necessity of using small hand- Messrs. The Morgan Crucible Company, Limited, 
ladles or “shanks,” so reducing production costs, | Battersea Works, Church-road, London, 8.W.11. 





(Engineers), Limited, Scotswood Works, Newcastle- | but it reduces the possibility of oxidation to a| This is an oil-fired tilting furnace, fitted with a 
upon-Tyne, are showing an improved form of their! minimum, as the moulds can be brought close up | crucible having a capacity of 400 Ib. of brass. It is 
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Mr. Joun F. AsSKAM. 


Fie. 7. 


illustrated in Figs. 4, 5 and 6, on this page. This par- | the combustion chamber, by means of the ladder and | being possible, the total weight of metal melted in 


ticular size of furnace is the firm’s latest addition 
to their tilting furnaces. It is of the central axis 
type in which the melted metal is poured into ladles, 
and no balance weights are required, the tilting 
being effected by a large handwheel actuating a 
worm meshing with a worm wheel on the trunnion 
shaft. The construction will be clear from the 
cross-section shown in Fig. 5. The crucible is of 
the Salamander pattern, seated on a refractory base 
and kept steady in the furnace by the spout and a 
lug on the back. A muffle ring with a cap is placed 
on the top of the crucible and projects through the 
cover. This ring accommodates the supercharge 
of metal and plays a part, along with the crucible 
itself, in protecting the metal from the furnace 


| platform shown in Fig. 6. 
The furnace is fired by a low-pressure air-actuated 


a shift being 3,600 Ib. The oil consumption per 100 


Ib. of metal averages 10 Ib., i.e., about 1-1 gallons. 


| burner discharging into a tapered passage at the | The furnace is also used for melting aluminium, 
bottom of the furnace and tangential to the com-| bronze, copper and nickel brass, or alloy cast iron, 


bustion chamber as shown in Fig. 4. The zone of 
|}maximum temperature is thus disposed around 
the lower wall of the crucible with the result that 
| strong convection currents are set up and the whole 
|charge is effectively mixed and uniformly heated. 
The waste gases escape by the crescentic holes in 
the top cover adjacent to the muffle ring. as shown 
in Fig. 4. The air supply is provided by a two- 
stage fan made by Messrs. J. Keith and Blackman 
Company, Limited, 27, Farringdon-avenue, London, 


|E.C.4. The performance of the furnace is as 


the oil consumptions being 14 Ib., 11 Ib., 14 Ib., and 
27 lb., respectively, per 100 Ib. metal, and the total 
weights of metal melted per shift of 8 hours being 
1,650 Ib., 3,150 Ib., 2,700 Ib., and 1,400 Ib., respec- 
tively. It may be mentioned that the furnace in 
the background of Fig. 6, is an example of the 
firm’s oil-fired “ bale-out ” aluminium melting and 
maintaining furnace. Messrs. Morgan’s display 
is completed by a model showing the internal con- 
struction of the tilting furnace, examples of oil- 
burners, and specimens of refractories suitable for 


atmosphere, thus ensuring purity. Access to the | follows: With a charge of 450 lb., the time required | oil-fired furnaces. 


erucible for charging, stirring or skimming, is|for the first heat is 1 hour, and for subsequent | 


Two furnaces for smaller work, not shown be- 


obtained without exposure to, or loss of heat from, | heats, 40 minutes, eight melts per shift of 8 hours! fore, are being exhibited by Mr. John F. Askam, 
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Fie. 8. Automatic OrL-FuEL Burner ; Messrs. Parker, WINDER Fie. 11. 


AND AcHuRCH, LIMITED. 
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Fies. 9 anp 10. 600-Ls. Non-Ferrovus Metat MELTING FURNACE ; 
British REVERBERATORY FURNACES, LIMITED. 


Avenue-road Works, Aston, Birmingham. The larger| Messrs. Parker, Winder and Achurch, Limited, 
of the two is an oil-fired brass-billet furnace for heat- | Broad-street, Birmingham. This apparatus, known 
ing up small and medium sized billets for press work. 'as the “ Parwinac” burner, was fully described 
It is illustrated in Fig. 7, on the opposite page. The | and illustrated in ENGINEERING, vol. cxiv, page 550 
casing is of steel, lined with Scotch refractories, and | (1927), but although unaltered in principle, several 
is provided with a balanced rising and falling door|important changes in detail have been made 
at each end. At the back is a feeding hopper,|since that date. The burner, as exhibited, is 
the operator pulling the billets through to the front | shown in Fig. 8, above. It consists essentially of 
as they are required at the press. The furnace is|an electric motor driving a rotary pump for the 
fitted with an Askam oil-burner below the hopper. | oil supply on one side, and a Sirocco-type blower 
The burner runs on fuel oil of 70 seconds viscosity, | for the air supply on the other. The burner is auto- 
with air ata fan pressure of about 22 in. water| matically extinguished, when the desired tempera- 
gauge. The consumption varies between 0-75 gal-| ture of the building has been reached, by a thermo- 
lon and 1 gallon per hour, depending on the weight | static control in a suitable position in the building, 
of metal to be heated. Adjustment of the burner and was formerly re-started by a manually-operated 
nozzle and jet is made from the back, i.e., remote ' switch. The new control embodies a delay action 
from the nozzle, so that it can be made without |so functioning that, should the flame fail to be 
discomfort when the furnace is working. The! established during the first ignition period, the 
smaller furnace is a laboratory type muffle furnace. | apparatus is temporarily put out of action for a 
This is oil-fired, the air to be burned being supplied | period of approximately two minutes, after which a 
from the fan of the larger furnace. It is designed| further start is attempted. This device couples 
to be suitable, not only for laboratory work, but for, the exceptional safety already possessed by the 
use in pottery firing, hardening small tools and for burner with more certain automatic ignition. The 
enamelling purposes. capacity of the new burners has also been increased, 
An example of an automatic oil burner for central | the four standard sizes now covering a range of from 
heating plants, for which oil is becoming very | 76,000 B.Th.U. to 2,000,000 B.Th.U. per hour. 
popular as fuel, on account of there being no ash| Another type of oil-fired non-ferrous metal- 
or heavy smoke attendant on its use, quite apart | melting furnace is being shown by Messrs. British 
from the question of economy, is being shown by! Reverberatory Furnaces, Limited, 88, Kingsway, 











AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 





Bett Conveyor Bricgut-ANNEALING FURNACE; Messrs. 
BrRMINGHAM Exectric Furnaces, LIMITED. 


|London, W.C.2. This is illustrated in Figs. 9 
jand 10. It is of the tilting type, and has a capacity 
|of 600 lb. A characteristic feature of the firm’s 
| furnaces, i.e., the air preheating system which was 
| described in ENGINEERING, vol. cxxxiii, page 208 
| (1932), is retained in the present example. It con- 
sists of a tubular heater situated in the waste-gas 
| outlet of the furnace. After passing through this 
| pipe, the air reaches the burner at a temperature 
|of approximately 190 deg. C., which conduces not 
only to rapid melting but economy in oil consump- 
| tion. This is 7 gallons to 74 gallons per hour, with 
a melting time of 30 minutes to 35 minutes for a 
600 Ib. charge. The air is supplied by a fan direct- 
driven by a 2-h.p. motor. It delivers 240 cub. ft. 
per minute at a pressure of 22 in. water gauge. 
A feature not, however, appearing in the furnace 
previously described is the detachable roof. This 
renders the interior of the furnace readily accessible 
for re-lining, &c., while the construction of the roof 
itself makes repairs easily effected. The roof 
consists of three sets of refractory blocks threaded 
on tubes of 3 in. in diameter and having their ends 
supported on the casing side plates. Each set 
consists of seven blocks, of rectangular shape on the 
inside, so as to form a flat surface, and rounded 
off on the outside. The rows of blocks are, of course, 
in contact, so that the roof is continuous, but if 
additional airtightness is considered necessary, a 
sealing of sand can be laid in the grooves formed by 
the semicircular backs. The metal can be kept 
under observation during the entire melting process 
through an inspection door situated immediately 
above the tapping spout, which door is also available 
for the charging of alloy material. The furnace is 
tilted for pouring by means of a curved rack with a 
hand-operated worm drive. Provision is made 
against over-tilting by means of roller stops. 
Although not oil-fired, and therefore not shown 
on the Shell-Mex and B.P. stand, the furnace illus- 
trated in Fig. 11, above, may fittingly be dealt with 
here, more particularly as this type of equipment 
has not been previously available in this country. 
It is an electrically-heated belt-conveyor bright 
annealing furnace, and is shown by Messrs. Birming- 
ham Electric Furnaces, Limited, Tyburn-road, 
Erdington, Birmingham. As its name implies, 
the furnace is intended for annealing articles 
without oxidation, and its use, therefore, eliminates 
the necessity for cleaning oxide from parts that are 
required to be bright. The furnace consists of a 
heating chamber joined to a rather longer one of 
metal and provided with a water jacket. The 








conveyor is a continuous belt of heat-resisting 
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wire passing through both chambers and returning 
under the furnace. Shutters are provided at the 
partition between the chambers, as well as at each 
end. The amount of opening can be regulated 
to suit the work being treated. The speed of the 
conveyor is adjusted by means of a variable-stroke 
ratchet mechanism. The period that the work 
remains in the heating chamber, which contains a 
neutral or reducing atmosphere, at the automati- 
cally-controlled correct temperature for the desired 
heat treatment, is thus regulated. The work 
eventually passes into the second chamber in which 
it is cooled to a temperature such that it may 
be exposed to air, on emergence from the furnace, 
without the formation of oxide. If a suitable 
reducing gas is used, even oxidised work may be 
made clean by passing it through the furnace. 
The gas in the furnace exhibited is supplied by 
an ammonia instillation manufactured by Messrs. 
Imperial Chemical Industries, Limited, Millbank, 
London, 8.W.1. It is admitted to the heating cham- 
ber at the end at which the belt enters, and fills 
both the heating and cooling chambers, escaping 
from the latter by the exit opening of the belt. 
The furnace shown is suitable for dealing with small 
parts such as blanks, pressings, stampings, &c., 
which are spread evenly on the belt, so enabling 
the shutters to be lowered just clear of the work, 
which limits the gas consumption to a minimum. 
Other types are made for various purposes. 

Returning to the stand of Messrs. Shell-Mex and 
B.P., Limited, another industrial application of oil 
firing is seen in the exhibit of Messrs. Combustions, 
Limited, 37, Walbrook, London, E.C.4. In this 
the Rotamiser burner is shown firing a triple-cased 
enamelling stove made by Messrs. Silas Hyde, 
of the Canadian Works, Greet, Birmingham. The 
standard type of burner is used, but a special 
arrangement for controlling both the oil and air 
supply instead of the more usual one of controlling 
the former only, is provided. The Rotamiser 
burner is distinguished by the feature that an 
open-ended fuel pipe of comparatively large diameter 
is used instead of a small nozzle for the oil dis- 
charge. The end of this pipe lies towards the 
apex of an open-ended cone which is rotated by 
means of a turbine actuated by the air supply, 
and thus sprays the oil mechanically by centri- 
fugal action. The base of the cone is flush with 
an annular opening through which the air supply 
is directed on to the issuing cone of oil particles. 
The burner is fitted to an external combustion 
chamber on the enamelling oven, the hot gases 
from which then pass between the inner and 
outer casings of the oven, the space between these 
casings being arranged with suitable baffles to 
give an even heat distribution. The air supply is 
derived from two sources, one of which consists 
of a centrifugal fan supplying air at a pressure of 
9-in. water gauge, the other being a compressor 
delivering at a pressure of 100 lb. per square inch. 
The object of this dual supply is to demonstrate 
that the burner will work equally successfully on 
a low-pressure or high-pressure air supply, whichever 
happens to be more convenient in practice. When 
the fan is in use, the air is supplied direct to the 
burner, but, when the compressor is employed, a 
small amount of high-pressure air is admitted to a 
special form of injector by which a large volume of 
atmospheric air is picked up and delivered to the 
burner at a pressure of 9-in. water gauge. 

The burner is arranged for thermostatic control. 
A thermostat is placed in the oven and is coupled, 
by means of copper water piping, to an automatic 
valve which controls both the oil and air supply. 
The thermostat is of the bi-metallic type, and the 
control valve of the diaphragm type. The action 
of the control valve is partially to close the oil and 
air-supply valves when the predetermined tem- 
perature inside the oven for which the thermostat 
is set is reached therein. This reduces the size of 
flame at the burner, which is subsequently restored 
to its original condition when the oven temperature 
has fallen slightly below the normal. The object 
of controlling both the oil and air supplies is to 
maintain the CO, percentage at a fixed amount, so 
that the thermal efficiency remains practically 
constant. Where the oil only is regulated there is 
a danger of excess air being supplied when the 
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flame is reduced, with a consequent fall in both 
CO, percentage and thermal efficiency. Messrs. 
Combustions, Limited, are also showing a fully 
automatically controlled oil-firing plant intended 
for use with heating boilers and similar installations. 
In this apparatus a modified burner, called the 
Automestic burner, is used, and power for the air 
and oil supplies is derived from an electric motor, 
the operation of which is controlled by a thermostat. 
This burner is made in sizes suitable for application 
to boilers rated between 100,000 B.Th.U. and 
1,500,000 B.Th.U. per hour, and is designed to burn 
the cheapest suitable grade of fuel oil, costing from 
3d. to 34d. per gallon. 

Messrs. Urquhart’s (1926), Limited, 109, Kings- 
way, London, W.C.2, are showing an oil-fired alu- 
minium melting crucible furnace of 3 cwt. capacity. 
The pouring temperature is normally 700 deg. Cs, 
but as a precise adjustment of temperature is 
necessary for this class of furnace a medium pressure 
air-actued burner is used, which is very flexible 
in operation down to 10 per cent. of the full capacity. 
It is fired tangentially into the furnace. Hand or 
thermostatic control may be used and either natural 
or induced draught. The actual working costs 
on this type of furnace come to 0-171d. per Ib. of 
castings made, with fuel oil at 3/. per ton. It is 
stated that with the battery of furnaces from 
which this figure is derived, the saving by using oil 
instead of the town’s gas previously employed 
amounts to 75 per cent. The brickwork of the 
casing is fitted by Messrs. N. Windsor and Company, 
Limited, 748, Fulham-road, London, S.W.6. Messrs. 
Urquhart’s are also exhibiting a fully automatic 
oil-firing equipment for hot-water heating or 
domestic supply. / 

A further example of an oil-fired furnace is to be 
seen in the exhibit of Messrs. Alldays and Onions, 
Limited, Great Western Works, Small Heath, 
Birmingham. This is one of the firm’s standard 
oven furnaces of the semi-muffle type, suitable for 
the heat treatment of high-speed steel, and working 
up to temperatures of 1,400 deg. C. The casing 
is of mild steel lined with special refractory material 
and is carried on a cast-iron bed and legs. The oil 
burner is an improved form of the firm’s air-actuated 
type. The air is supplied by a fan of the firm’s 
make, constructed of mild steel plates throughout 
and being of the single-stage silent type. It is driven 
by a 1-h.p. squirrel-cage motor, and supplies air 
to the burner at a pressure of approximately 
18 in. water gauge. The muffle has an effective 
heating space of 24-in. long by 18 in. wide by 12 in. 
high. The burner fires into a combustion chamber 
situated immediately below the heating chamber, 
into which the hot gases enter by means of ports 
formed in each side of the floor and are then 
reverberated from the top of the chamber. The 
temperature is automatically controlled and recorded 
by equipment supplied by Messrs. Foster Instrument 
Company, Letchworth. It may be mentioned 
here, that Messrs. Foster are also showing, for the 
first time at the Fair, a self-contained foundry 
pyrometer. This instrument consists of a miniature 
Resilia vibration-proof indicator rigidly mounted 
on a handle which terminates one end of a metal 
rod. At the other end of the rod is a smal] head 
into which are clamped two bare thermo-couple 
elements of Hoskins chromel-alumel. These ele- 
ments are used bare and without the welded tip 
for most non-ferrous alloys, the junction being made 
by the hot metal itself. In some cases, however, 
it is desirable to have the normal type of welded 
junction and fireclay insulation. The instrument 
is intended for use by the ordinary foundry work- 
man, and is, therefore, constructed on inexpensive 
lines. 

The exhibit of Messrs. Laidlaw, Drew and Com- 
pany, Limited, Gilmour-street, Edinburgh, illus- 
trates the employment of oil-firing in the confec- 
tionery industry, one of the principal items being 
a sugar boiling stove. The stove itself is made by 
Messrs. G. F. Lovell and Company, Limited, 
Newport, Mon., and consists of a cylindrical base 
containing the combustion chamber. An aperture 
in the top receives the hemispherical boiling pan, 
and is closed by a hinged lid when the pan is removed. 
The burner is one of Messrs. Laidlaw, Drew’s type 
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being essential to distribute the heat evenly over 
the surface of the pan. It is actuated by air. With 
fuel oil at 4d. per gallon, the stove will boil 6 gallons 
of water from 50 deg. F., in 5 minutes, at a cost of 
3d., or a 40-lb. batch of sugar and glucose to high 
crack point, i.e., 320 deg. F., in 15 minutes, the cost 
in this case being 2}d., or 6d. per cwt. The stove 
is to be shown in operation, as also will be examples 
of the firm’s automatic plant for central heating 
and hot-water boilers. This is electrically-operated 
and thermostatically controlled. In addition, there 
is a range of oil-burners, not working, to illus- 
trate the suitability of different types for different 
purposes, e.g., burners actuated by steam and high- 
pressure air are employed in processes in which an 
exceptionally clean flame is desired such as in 
many kinds of kiln or the preparation of titanium 
oxide. 

An automatically-controlled oil burner which has 
been long in use in the United States, where it is 
known as the “ Electrol” burner, is now being 
manufactured and marketed in the British Empire 
by Messrs. G. C. Pillinger and Company, Limited, 
53, Victoria-street, London, S.W.1, and is being 
exhibited under the name “ Electromatic ” by this 
firm. The fuel oil is atomised by pressure and the 
secondary air is supplied from a fan at a low pres- 
sure. The air supply is controlled by adjustable 
shutters on the fan inlet. The air and oil streams 
are so arranged that, on entering the combustion 
chamber, they are rotating in opposite directions, the 
air being the enveloping stream. It is claimed that 
net thermal efficiencies of 85 per cent. have been 
obtained by boilers by the use of this burner. A 
special arrangement of controls, in which the thermo- 
static device is not affected by soot or other defective 
conditions of the chimney, is fitted. 

Messrs. Hope’s Heating and Lighting Limited 
Smethwick, are also exhibiting an oil-fired central 
heating and hot-water supply installation. This 
consists of a boiler supplying hot water to the 
lavatory basin and radiators on the stand, and fired 
by the firm’s own make of burner. The control is 
fully automatic, and it is stated that the installation 
can be fitted to nearly every existing type of heating 
and hot-water plant. 

(To be continued.) 


LETTERS TO THE EDITOR. 


THE VELOX BOILER. 
To THE Eprror oF ENGINEERING. 

Srr,—I have just read, in your issue of January 13 
last, Mr. Noack’s letter on the Velox boiler and your 
comment thereon. 

As you have very justly remarked, the confusion 
arises from an unsatisfactory definition of the boiler 
efficiency. Quantities of heat are compared which 
have not the same mechanical value or availability. 
Whenever in a cycle a quantity of heat dQ appears, 
it is necessary to evaluate its availability according 
to the second law of thermodynamics, viz., 

T—To 
dQx —= 
where T denotes the absolute temperature at which 
d Q is supplied and T, is the ambient temperature. 

On this basis the efficiency of a boiler should be 

given by the expression 











Ww 
e=@ 

where Q denotes the available heat in the fuel and W 
the maximum mechanical work which can be obtained 
from the steam after subtraction of the work supplied 
to all the boiler auxiliaries. We have then W = Wmax 
— Waux, Where Wioax represents the mechanical work 
due from the steam in a theoretically perfect engine ; 
operating: (1) by an adiabatic expansion without 
friction along the line A B, Fig 1, down to the ambient 
temperature T,, ‘which corresponds to B in the 
diagram ; (2) this adiabatic expansion is followed by 
condensation of the steam along the isothermal BC; 
(3) in the next step the water is compressed along the 
isothermal C D in order to raise its pressure to the 
ambient pressure, maintaining its temperature at the 
ambient temperature. 

Waux represents the mechanical work actually absorbed 
in driving the boiler auxiliaries, inclusive of the 
fans and feed pump, which are assumed to take in their 
supply at the ambient temperature and pressure. 
With a cycle thus defined no contradiction will be 


which provides a broad plate-shaped flame, it| met with; the correction required if the boiler is fed 
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at a temperature higher than T, can be easily made, 


but is unnecessary here. 


fall of temperature, the maximum work available is 
| represented by the area K FG HE K, and the area 





In the case of the Velox boiler it is difficult to give | K F E L represents the work done by the pump. Hence 
an indicator diagram, as you propose, since the cycle the net work available is only the area F G H E 
is discontinuous, the different molecules of the fluid | diminished by K E L, the work degraded into heat. 


not following the same transformation. 


This area K EL represents, therefore, the loss of 


It is possible, however, to imagine an ideal cycle in | availability, as compared with the more perfect cycle 


which it becomes clear—as you observe in your final | first discussed. 


It will be seen that, by replacing the 


remark—that in making heat pass from the ambient | adiabatic expansion along K L by an isothermal one 
medium to a medium at a higher temperature there is | along K E, the efficiency would be that of the “ perfect 
a degradation of mechanical work, and a consequent cycle” FGHE. It is clear that in an actual boiler 
loss of efficiency. Take a combustible mixture, compress | the efficiency will be further diminished owing to the 
it along the adiabatic EF, Fig. 3, and burn it at | various irreversible phenomena arising from losses of 
constant volume (and with no loss of heat externally) | pressure and from the fact that heat is transmitted from 
along the line FG. Taking heat liberated in the | the gas to the steam, with some fall of temperature. 


combustion as Q, then Q is represented by the area | 
F G G’ F’ on the temperature-entropy diagram, Fig. 2. 
Admitting the modifications above suggested, then, 


Whatever may be the industrial advantages of the 
| Velox boiler, it seems that from the purely thermo- 
| dynamic aspect it is condemned by its very principle 


by the second law of thermodynamics, the maximum to have a thermodynamic efficiency less than that of 
work which can possibly be obtained is represented | an internal-combustion engine operating on the cycle 
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by the area F GH E, and the maximum efficiency is 
given by 
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Wmax 

Q 
In order to attain this it is necessary to carry down the 
expansion along G H to the ambient temperature T,, 
following this by an adiabatic compression to the 
ambient pressure. 

Next suppose that, instead of following the above 
cycle, the fluid is cooled by passing it through a boiler. 
Suppose this cooling to be effected along the constant- 
volume line G F K, and that at K its temperature is 
that of the ambient. We next expand the fluid 
adiabatically along K L until the ambient pressure pg 





Pmax = 


is attained, and the exhaust then takes place along | 


the line LE. During this operation heat is picked up 
spontaneously from the surroundings. 

_As the result of this, heat represented by the area 
K K GG’, Fig. 2, passes into the steam, and this heat 
is greater than Q, the heat liberated in the combustion. 

On the other hand, mechanical work W,, has had to 
be expended, and this is represented in both Fig. 2 and 
Fig. 3 by the area K FE L. 

If, then, the customary definition of boiler efficiency 
be adopted, and the question of availability ignored, 
the efficiency of the boiler is given by 

_ Kk KGG’ 

rm ? Q+ Wm 
This is greater than unity, since the heat represented by 
the area K’ K G G’ is equal to Q + W,, + K’LEF. 

The gain K’ L E F has been derived from the ambient, 
thanks to the work W,, done by the machine. 

Take next the question of availability. If along the 
path G F K the heat is passed into the steam without 


|EFGH;; this machine could be advantageously made 
up of a reciprocating engine, an exhaust-gas turbine, and 
a compressor. The heat lost from such a system could 
be used to generate steam, but it is thermodynamically 
undesirable to exaggerate such losses in order to make 
| more steam. 
Very truly yours, 
ALBERT J. JADOT, 
Mons. Professor at the School of Mines. 
February 6, 1933. 


P.S.—To generalise, it can be shown that in stopping 
the cooling at a point M somewhere between F and K, 
and in completing the operation by an adiabatic expan- 
sion MN, the loss, as compared with a perfect cycle, 
is represented by the area P E N in the temperature- 
entropy diagram. If, on the other hand, the operation 
be finished by an adiabatic expansion M P followed by 
the isothermal expansion P E, the efficiency will again 
be that of a perfect engine. 

From the thermodynamic standpoint, the draw- 
back of the Velox boiler consists in seeking pass 

|into the steam heat derived not from the ambient, 
| but abstracted at temperatures below this, along the 
line LNE. Thermodynamically the Velox boiler 
would be perfect if the gas were discharged from the 
|turbine at the ambient temperature. There would 
| then remain only the imperfections from losses of 
| pressure and of heat. 


| [The above is a translation from the French.—Ep. E. } 
| 
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|MACHINE TOOL IMPORT DUTIES. 


To THE Eprror oF ENGINEERING. 
Str,—We understand the Import Duties Advisory 
|Committee have sent to the Machine Tool Trades 
| Association a list of the licences that have been granted 
|for free importation of special machine tools. We 
understand that this Association sent out a letter 
| advising its members that it would have this list, and 
| that it would be available for the inspection of manu- 
| facturers and importers, whether they were members 
| of the Association or not. Since then it appears that 
this decision has been reversed, as, on making applica- 
| tion to the Association for a view of this list, both as 
|importers and having certain British manufacturing 
| interests, we were refused and were advised that the list 
' could only be seen by members of the Association. 
| You no doubt realise that membership of the Associa- 
|tion entails certain obligations, and there are some 
manufacturers and some importers who are unable 
|to join it as the policy of the Association does not 
| appeal to them, but there seems to be no reason why 
such firms should be refused information emanating 
from a Government Department. 

We do not know whether responsibility for this 
decision lies with the Machine Tool Trades Association, 
or with the Import Duties Advisory Committee, but 
we consider that it is not fair, and that if such a list is 
allowed to leave the offices of the Import Duties 
Advisory Committee, and is available to certain manu- 
facturers it should be available to all manufacturers, 
and if it is available to certain importers it should be 
available to all importers. 

Yours faithfully, 
Tue Setson Macutne Toot Company, Lrp., 
H. M. Sevson, Managing Director. 
London, January 27, 1933. 








MARINE BORERS. 


To THE Epiror oF ENGINEERING. 

Str,—I have been interested in reading the article 
on Marine Borers, by Dr. J. Travis Jenkins in your 
issue of December 30, 1932. This article, apparently, 
is written from the standpoint of local conditions, and 
since ENGINEERING has such a wide circulation, it 
would seem proper to question some of these statements 
as applied to harbours in general. 

It is apparent that the author neglects to consider 











the great number of species of marine borers and the 


difference in their action. He states that cold water 
inhibits the action of the teredine borers. This is not 
entirely correct when applied to some species. The writer 
had a wharf totally destroyed in an Alaskan port where 
the water temperature seldom reached 45 deg., and this 
destruction occurred in 18 months. The article also 
indicates that the activity of the borers is proportional 
to the salinity. There are some species of borers that 
work in almost fresh water, others which are quite 
active in water with six to eight parts of salt, and others 
which require more salt. Considerable activity of 
borers is reported in the Ganges and in some of the 
Australian ports, notably in the vicinity of Sydney, 
and in some of the ports of the United States where 
the water is almost fresh. 

The author indicates the maximum diameter of 
from 0-4 to 0-5 of an inch. This is correct so far as 
the teredo navalis, which is the commonest species in 
the British Isles and Western Europe, is concerned. 
The species most prevalent north of San Francisco on 
the west coast of North America, extending as far as 
Bering Sea, grows to a diameter which has several 
times been measured as }§ of an inch. There is, or 
was, a short time ago, a specimen in the Museum of 
the Institution of Civil Engineers which is 34 in. in 
diameter and something over 3 ft. long. This came, 
I think, from the Solomon Islands. 

The author lists a number of resistant woods, 
including two Australian timbers, but omits a great 
number of timbers with a much higher resistance. 
A number of these timbers are under test in the British 
Possessions, in the Panama Canal and in several 
harbours of the United States, and are reported on 
annually by the American Railway Engineering 
Association. The author reports favourably on the 
so-called “scupper nailing” method of protection, 
and mentions a case at Charleston, S.C. This method 
of protection has been tested in the United States, but 
has not been shown to be successful. The writer 
personally inspected some of the timber at Charleston 
last year, and found that while the nails had given 
some protection, the usefulness of the timber had been 
totally destroyed. 

The author states that the teredo spawns in late 
spring or early summer. This, again, is correct so far 
as the teredo navalis is concerned, but is incorrect 
regarding many other species. In the Caribbean Ports, 
where considerable study was given to this problem by a 
Committee of the National Research Council (U.8.), 
it was found that there were sometimes as high as 
eight species active, and that the spawning period and 
the period of inactivity varied, the result of which 
was that the periods of activity were overlapped in 
such a way that some of the species that were there 
were active all the time. 

The author’s description of the animals is excellent, 
and gives information which should be known to more 
engineers than it is, but, as stated above, much of his 
article is applicable only to a limited area, although 
that area is the one in which the largest relative amount 
of harbour construction is carried on. 

Yours very truly, 
Wituiam G. Arwoop, 

39, Broadway, New York, N.Y., February 3, 1933. 








ACCELERATOR FOR DROP STAMPS. 


To THE Eprror oF ENGINEERING. 

Srr,—In your issue of the 3rd inst., a description is 
given of an accelerator for drop stamps which doubles 
the rate of blow production while keeping the force 
of blow undiminished. I should like to point out 
that while this appears to be just an extra piece of 
gear to be added to the stamp, new or existing, its 
application in an existing stamp must generally be 
accompanied by a conversion of the lifting gear and 
driving arrangements, and thus the application is not 
quite the simple and easy matter that might be inferred 
from the wording. 

With the blow unaltered and the stroke halved, it is 
clear that the air pressure must be high enough to 
give an average piston effort equal to the weight of the 
tup. This doubles the load on the lifting gear, belt, 
and motor throughout the gon 3 stroke, and as there 
are double the number of strokes per minute, it is 
clear that these parts should be stronger and more 
powerful to avoid risk of overheating and breakdown. 
Not only does this follow in virtue of the doubled 
throughput of energy, but it is easy to show that in 
any friction lifting gear the efficiency falls as the stroke 
is reduced, and further allowance must be made for 
this. If the compression ratio in the cylinder is high, 
then the strains due to the maximum load must be 
reckoned with. Full consideration of the device 
(which is the equivalent of the spring beam formerly 
used with helve hammers to quicken the action) 
would take more space than can be occupied by a letter. 

Yours truly, 


Manchester, W. H. Snow, Wh. Ex. 








February 13, 1933. 
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TENDER. 


We have received from the Department of Overseas! United States Bureau 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of the undermentioned tender, the closing date of 
which is given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Shovels, Picks, and Ballast Forks.—The supply of 
520 dozen round-nose shovels, 74 dozen square-mouth 
shovels, 54 dozen firemen’s shovels, 472 dozen ballast 


forks, and 175 dozen platelayers’ picks. The Chief 
Stores Superintendent, South African Railways and 
Harbours Administration, Park Station Chambers, 
Rissik-street, Johannesburg; March 20. (Ref. No. 
G. 12,277.) 


PERSONAL. 

Mr. Artuur Impery, late managing director of Messrs. 
The British Resistor Company, Limited, Trafford Park, 
Manchester, has commenced business on his own account 
as consulting engineer and to develop several industrial 
electric heating specialities he has recently 
His address is 14, St. Albans-avenue, Halifax, Yorkshire. 

Messrs. Tue Btcut Synpicate, 20, Salstrasse, 
Winterthur, Switzerland, inform us that Messrs. Harland 
and Wolff, Limited, Belfast, have recently acquired from 
them a general licence for marine and stationary Diesel 
engines. This general licence includes not only the 


oatented. | Department of Overseas 
] 


rights to apply the patents relating to exhaust turbo- | 


charging of internal-combustion engines, but also 


entitles the licensees to manufacture the whole turbo- | 


charging set. Messrs. G. 
Limited, Greenock, are sub-licensees of Messrs. Harland 
and Wolff with respect to the Biichi licence. 


The representation in Yorkshire of Messrs. Epwarp G. | 


Kincaid and Company, | 


| 


Hersert, Limirep, Atlas Works, Chapel-street, Levens- | 


hulme, Manchester, has been taken over by Mr. Alan | 


Kiernan, working from the head office, in place of Mr. 
Bernard Fagin, of Leeds. 

Mr. C. A. Parson, 111, New-street, Birmingham, has 
been appointed representative in the Midlands for the 
sale of steel bars manufactured by Messrs. Bayliss, 
Jones and Bayliss, Limited, Monmoor Works, Wolver- 
hampton. He already represents their allied companies, 
Messrs. Guest, Keen and Nettlefolds, Limited, Darlaston 
and Rogerstone Works; Messrs. Joseph Sankey and 
Sons, Limited, Bilston ; and Messrs. John Garrington and 
Sons, Limited, Darlaston. 

Messrs. Joun PICKLES AND Son, (ENGINEERS) 
Liutrep, Hebden Bridge, Yorkshire, have purchased the 


business and goodwill, together with patterns and 
drawings, &c., of Messrs. A. Ransome and Company, 
Limited, Stanley Works, Newark-on-Trent. Ransome 


machines and spare parts will henceforth be manufactured 
at Hebden Bridge 

Mr. A. P. Woop has resigned his position as managing 
director of Messrs. Lancashire Dynamo and Crypto 
Company, Limited, and joined the board of Messrs. 
Laurence, Scott and Electromotors, Limited, Norwich 
and Manchester. His office is at the Openshaw, Man- 
chester, works of the firm. 

Tue Gas Licutr anp Coxe Company has acquired a 
controlling interest in Messrs. South-Eastern Gas Cor- 
poration, Limited, which company was formed recently 
under the joint auspices of Messrs. Dawnay, Day and 
Company and Messrs. Edward de Stein and Company, 
to acquire control of a number of important South of 
England gas-supply undertakings. Sir David Milne- 
Watson, governing director of the Gas Light and Coke 
Company, has joined the board, as chairman, of the 
South-Eastern Gas Corporation, and Messrs. H. Woodall 
and R. W. Foot have also become directors. Mr. G. M. 
Gill retires from the board to become consulting engineer 
to the Corporation. The remaining directors are Major 
Julian Day and Mr. K. W. Hickman. 

Messrs. Tue Unirrep Macutrve Toot Company, 
Limrrep, and Messrs. Dowpine anp Dickinson have 
amalgamated, and the new company is styled Messrs. 


DowpIne anp Dott, Lowrrep; the offices and show 
rooms are at Greycoat-street, Westminster, London, 
S.W.1 


\ number of appointments have recently been approved 
by the directors of the Lonpon MIDLAND AND Scorrisn 
Rartway Company. In the Chief Mechanical Engineer's 
Department, Mr. P. L. Henderson has been appointed 
technical assistant, Euston, and Mr. J. E. Spink, chief 
inspector, Derby, has been made outdoor assistant, 
Crewe. In Scotland, Mr. J. K. Gibbon has been 
appointed superintendent engineer, Gourock, in succes- 
sion to Mr. J. Maxwell, who has retired 

The announcement recently made by Messrs. RicHTER 
AND Picxis, 6, Crescent, The Minories, London, E.C.3, 
that they had completed an errangement whereby 
Rieanpick bucket-ladder excavators for gravel, clay, 
chalk and overburden were to be made solely by MESsRs. 
Stotuert anp Pirt, Lowirep, Bath, has not been 
ratified by their German principals who design these 
excavators. In consequence, Messrs. Stothert and Pitt 
will continue to make bucket-ladder excavators of their 
own design at their Bath works, independent of any 
association with Messrs. Richter and Pickis. 








Tas Inow anv Sree. Instirvre.—The Council of the 
Iron and Steel Institute has decided to award the 
Bessemer Gold Medal for 1933 to Dr. W. H. Hatfield, 
director of research in the firm of Messrs. Thomas Firth 
and John Brown, Limited, in recognition of his dis- 
tinguished services in the advancement of metallurgical 
science, and of his valuable researches in connection 


therewith 





BOOKS RECEIVED. 


of Mines. Mineral Resources of 

the United States. 1:1. Gold, Silver, Copper, Lead, 

and Zinc in the Eastern States in 1931. Mine Report. 

By J. P. Duwzor. [Price 5 cents.) I:2. Arsenic, 

Bismuth, Selenium, and Tellurium in 1931. By C. N. 

Gerry and H. M. Meyer. [Price 5 cents.) I: 3. 

Bauzite and Aluminium in 1931. By C. E. Junin. 

[Price 5 cents.] I:4. Tungsten in 1931. By F. L. 

Hess. [Price 5 cents.}] I:26. Gold, Silver, Copper, 

Lead and Zine in New Mexico and Texas in 1930, 

Mine Report. By C. W.Henperson. [Price 5 cents.] 

1:27. Gold and Silver in 1930 (General Report). 

By J. P. Duwntor. [Price 5 cents.) I1:4. Salt, 

Bromine, and Calcium Chloride in 1931. By A. T. 

Coons [Price 5 cents.}] 11:5. Fuel Briquets in 

1931. By W.H. Youne anv Oruers. [Price 5 cents.) 

11:6. Fuller's Earth in 1931. By P. HatmaKer and 

J. Mippteton. [Price 5 cents.}] IIl:7. Tale and 

Soapstone in 1931. By O. Bow tes and B. H. Srop- 

DARD. [Price 5cents.}] Washington: Superintendent 

of Documents. 

Trade. Economic Conditions 
in Italy, September, 1930. Report. London: His 
Majesty's Stationery Office. [Price 2s. 6d. net.) 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda No. 1475. Arithmetical Solution of 
Problems in Steady Viscous Flow. By A. Tuom. 
[Price 6d. net.] No. 1477. Slotted R.A.F. 34 Bristol 
FPighter—Forces on Slot in Flight. By A. OmeErop. 
[Price ls. net.] No. 1481. Estimation of Wing 
Surface Area for Evaporative Cooling. By C. A. 
Brown and A. W. Mortey. [Price ls. 6d. net.] No. 
1482. Relative Temperatures of Brass when subjected 
to Reversed Direct Stresses in Vacuo and in Air. By 
H. J. Goven and D. G. Sopwirn. [Price 4d. net.] 


No. 1488. Slipstream Effect on the Downwash and 
Velocity at the Tailplane. By F. B. Brapriexp. 
[Price 9d. net.] No. 1490. Aerodymanic Character- 


istics of a Semi-Rigid Wing. By A. G. Pvuastey. 
[Price 9d. net.] London: His Majesty’s Stationery 
Office. 

Praktische Grosszahl-Forschung. By Dr.-Ine K. DaEvess. 
Berlin: V.D.1I. Verlag G.m.b.H. 

Economic Tables for Electrical Engineers. 
Botton. London: Chapman and Hall, 
[Price ls. 6d. net.]} 

Kohiisionsfestigkeit. 
Julius Springer. [Price 11 marks.] 

Board of Trade. Instructions to Surveyors as to the 
Survey of Ships for Load-Line Certificates and as to 
the Loading of Ships. London: His Majesty’s 
Stationery Office. [Price 9d. net.] 


By D. J. 
Limited. 


By Dr.-Inc. W. Kuntze. Berlin: 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


South Wales Steel Output.—-Although the iron and steel 
and allied industries in South Wales were, until recent 
months, in a state of acute depression, the statistics 
for the year 1932, published by the National Federation 
of Iron and Steel Manufacturers, not only revealed that 
there had been considerable recovery, but also that 
South Wales had substantially increased the share of 
the output of the country. In 1932 the output of pig iron 
recovered from 279,800 tons to 354,100 tons, compared 
with 889,200 tons in 1913. The proportion of the total 
production rose from 8-7 per cent. in 1913 to 9-9 per 
cent. in 1932. The output of steel in 1932 was 1,350,500 
tons, or 25-7 per cent., compared with 1,807,300 tons 
in 1913, or 23-6 per cent. The tin-plate and galvanised 
sheet trade requirements account for the expansion in 
the Welsh steel trade 

Ship Model Exhibition—Much interest is being shown 
in the exhibition of ship models in the new circular 
gallery of the National Museum of Wales. Models of 
coal-carrying steamers built between 1876 and 1930 show 
a big development from the small iron, or even wooden, 
vessels with early types of engine to the 10,000 and 
12,000 ton vessels of the latest construction. Many of 
the models have been presented to the museum. This 
instructive exhibition was initiated by Sir Wm. Reardon 
Smith, Bart., the well-known Cardiff shipowner, to 
foster interest in Welsh shipping. 

Oul-Ships for Cardiff —It is now announced officially 
that the two large new vessels ordered by Sir William 
Reardon Smith and Sons, Limited, Cardiff, will be 
built by the Furness Shipbuilding Company, Limited, 
Middlesbrough, and will be engined by William Doxford 
and Sons, Limited, Sunderland, with Doxford opposed 
piston oil engines. 

British Oil for Navy.—Although the contract given by 
the British Admiralty to Messrs. Low Temperature 
Carbonisation, Limited, is for twelve months’ supplies of 
oil produced from British coal, the announcement has 
stimulated research on the subject of producing oil com- 
mercially from Welsh coal. When the British Navy 
was converted from coal to oil fuel, South Wales lost 
orders amounting to about 1,750,000 tons per annum, 
from the Navy only, and in addition, at least another 
7,000,000 tons of trade annually through the big liners 
changing over to oil fuel. If coal can be successfully 
converted into oil fuel on competitive terms, idle Welsh 
miners can be again employed. 

Americans and Welsh Coal Process.—It is announced 
that the Pittsburgh Coal Company has acquired the 
North American patent rights for the Illingworth process 
of coal carbonisation, invented by Dr. 8. Roy Illingworth, 
of Radyr, Cardiff, and carried on at the experimental 
works near Pontypridd. Works to utilise the process 














are operating in this country and on the Continent. 
Welsh coal is being carbonised by the system at an 


CONTRACTS. 


Messrs. HARLAND AND Wotrr, Lim1Tep, Belfast, have 
recently secured a contract for the erection of a new 
goods shed and collateral works, on the western side of 
Dufferin-road, in connection with the scheme of harbour 
development by the Belfast Harbour Commissioners. 
The new shed is to be 535 ft. 3 in. long, 91 ft. 8 in. wide, 
25 ft. high to the underside of the roof trusses and 
35 ft. high to the top of the ridge at the centre of the 
spans. It will have a floor area of 49,000 sq. ft. 

Messrs. Sm W. G. ARMSTRONG-WHITWORTH AND 
Company (ENGINEERS), Liutrep, Newcastle-upon-Tyne, 
have received an order from the San Paulo Railway 
Company, Brazil, for a complete Diesel-electric express 
train. The train will be employed on the service between 
San Paulo and Santos harbour. 

MEssrs, CLIFFORD AND SNELL, LiwiTED, Sumner-road, 
Croydon, have supplied the ‘* Loudaphone ” equipment 
in the 8.S. Queen of Bermuda. This is operated direct 
from the vessel’s low-voltage mains. 

Messrs. Marconi’s WIRELESS TELEGRAPH COMPANY, 
Lim1Tep, Marconi House, Strand, London, W.C.2, are 
to instal an automatic wireless beacon in the Irish light- 
ship Comet, to the order of the Commissioners of Irish 
Lights. The wireless beacon will have an energy of 
100 watts in the aerial, and will be operated in conjunc- 
tion with a submarine sound-signalling device to enable 
navigators to ascertain their position in respect to the 
lightship and their distance from it. 

Messrs. THe GENERAL Evectric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, have received 
orders from the British Admiralty for 12,350 Admiralty- 
pattern carbon lamps of the gunsight and tubular types, 
and for 19,500 Osram metal-filament lamps. 


Messrs. THE ANDREW MACHINE CONSTRUCTION 
Company, Lrmrrep, Oliver-street, Stockport, are con- 
structing a large fully-automatic air-conditioning, 


heating, ventilating and filtering installation for a new 
factory of Messrs. Tillotsons (Liverpool), Limited, litho- 
graphic and colour printers. The plant will have a 
capacity of over 9,000,000 cub. ft. of air per hour, and 
the whole of the air in the factory will be filtered, washed, 
and conditioned under fully automatic control. In 
addition to providing the best atmosphere for production 
purposes, complete ventilation is ensured by a complete 
change of air eight times per hour. 

Messrs. THe CAMBRIDGE INSTRUMENT COMPANY, 
LimiTep, 45, Grosvenor-place, London, 8.W.1, have 
recently received orders for temperature and pressure- 
recording instruments from the Assam Oil Company 
and the Burmah Oil Company, through Messrs. Foster, 
Wheeler, Limited, Aldwych House, London, W.C.2. 
The instruments, which are for measuring the tempera- 
tures and pressures in oil stills, superheaters, Xc., 
comprise six two-point pressure recorders and six two- 
point and two single-point recording potentiometers of 
the latest Cambridge design, fitted with continuous 
charts, operated by motors arranged to work on a main 
direct-current supply of 110 volts. 

Messrs. James MowtLem AND Company, LIMITED, 
91, Ebury Bridge-road, London, 8.W.1, have secured a 
contract from the London Midland and Scottish Railway 
Company, Euston Station, London, N.W.1, for the 
erection of an office building in Seymour-street, London, 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland 
pig-iron is far from heavy, but the current moderate needs 
are not fully met by the very restricted make, and the 
already light stocks are gradually being depleted. Little 
expansion of demand is required to create inconvenient 
scarcity, and the early enlargement of output seems likely. 
Transactions are chiefly between home firms, but a few 
small sales to customers on the Continent have been 
made. Merchants are understood to have better supplies 
than for some time, but their dealings with home con- 
sumers are greatly restricted by their terms of contract 
with ironmasters. Export prices vary a little, but 
home quotations are rigid. For supply to customers in 
the Middlesbrough district, No. 1 description is 65s. ; 
No. 3 g.m.b., 62s. 6d.; and No. 4 foundry, and No. 4 
forge, each 61s. 6d. North of England buyers beyond 
the Tees-side zone are charged 2s. above the foregoing 
figures, and delivery prices for Cleveland pig to the 
Glasgow area are 3d. per ton above the rates ruling for 
local consumption. Customers have become much less 
unwilling to place orders on the recently altered terms. 
Hematite.-—Rather better accounts are given of the 
East Coast hematite branch of trade. With stocks 
large ani production still slightly excessive, conditions 
continue unsatisfactory, but with improving inquiry and 
the gradual expansion of transactions, prices—which for 
lo have been on a comparatively low level—are 
stifiening. A sale of 1,500 tons has been made to 
Japan, and occasional sales to the Continent are reported, 
whilst recent home business includes further transactions 
with firms in Sheffield and in South Wales. No. | 
hematite is 59s. 6d., and ordinary qualities have been 
sold at 59a. 
Foreign Ore.—There is absence of new feature in 
foreign ore. Business is practically confined to trans- 
actions in odd cargoes. The nominal price of best rubio 
remains at 15s. 3d., c.i.f. Tees. 
Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and market transactions are very few, local 
users still having ample supplies of their own makes. 
There are sellers of good medium qualities at 15s. 9d., 





Italian works with great success. 
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Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel quotations keep steady. In some 
branches orders have been secured which will necessitate 
enlargement of tonnage output, but whilst demand is 
slightly better than for some time, as yet there is little 
prospect of much of the extensive idle plant being re- 
started. Movement in the direction of resumption of 
operations at works that have been inactive is, however, 
proceeding. Recent orders for ships will make producers 
of plates, angles, rivets, and other requisites for the 
building of vessels busier than for a lengthy period. 
Constructional steel departments are much in need of 
work. Galvanised sheet makers report slightly more 
activity. Principal market quotations are : Common iron 
bars, 91. 158.; best bars, 10/. 58.; double best bars, 
107. 158.; treble best bars, 11/. 5s.; packing (parallel), 
8l.; packing (tapered), 101. ; steel billets (soft), 52. 7s. 6d.; 
steel billets (medium), 6/. 12s. 6d.; steel billets (hard), 
71. 2s. 6d.; and iron and steel rivets, 111. 5s. ; steel ship 
plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
8. 15s.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish plates, 
127. 10s.; black sheets (No. 24 gauge), 91. 5s. for delivery 
to home customers, and 8/. 10s. for export ; and galvan- 
ised corrugated sheets (No. 24 gauge), 11l. 5s. delivered 
to home customers, and 101. 10s. for export. 

Scrap.—All kinds of iron and steel scrap are scarce, 
and values tend upward, but the only quotable change 
is in price of heavy steel, which has moved up to 42s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Survey.—The volume of business passing in 
most branches of the North-Western iron and steel and 
kindred trades is regrettably light, and there are few 
indications of any improvement in outlook for the near 
future. There is still no noticeable increase in the 
amount of iron going into consumption at Lancashire 
foundries, and, unquestionably, the large quantities of 
good quality scrap offered at about half the price of pig 
iron, is militating against expansion of sales in the 
foundry-iron section. Business in the steel section, 
particularly in so far as the heavier trades are concerned, 
is extremely slow, with certain special kinds making 
rather better trade than in the past few weeks. In the 
Cumberland and North Lancashire hematite industry, 
stocks are being kept down to recent levels, the demand 
at present just about absorbing the current make. Local 
steelmakers at Barrow and Workington are making 
relative heavy calls upon the producers, and Midland and 
South Wales contracts are upon an increasing scale. 
There is still no sign, however, of any immediate restart- 
ing of additional plant. 

Recent Engineering Orders.—Aeroplane manufacturers 
continue moderately busy, and Messrs. A. V. Roe and 
Company, Limited, Newton Heath, Manchester, it is 
reported, will be engaged for the next three years on the 
construction of training machines for the Royal Air Force. 
This is one of the largest aeroplane contracts placed 
locally. Messrs. Cammell Laird and Company, Limited, 
Birkenhead, have received orders from the Admiralty 
for the construction of the hulls and machinery of two 
destroyers of the Fearless class. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—One of the most satisfactory features 
of a position presenting many difficulties is the fact 
that Sheffield continues to account for a substantially 
greater proportion of national production of steel ingots 
and castings than pre-war. The first completed returns 
for last year show that the Sheffield percentage was 
14-6 compared with 11-4 in 1913. Sheffield’s gross 
output was 765,000 tons. This was over 100,000 tons 
less than in 1913, but the decline here was less than 
in competing districts. Moreover, since 1913, special 
steel production has shown a substantial expansion, 
with the result that a diminished output frequently 
represents a considerably increased value. In December 
last, Sheffield accounted for 59,600 tons, compared with 
70,000 tons in November, and 63,200 tons in mber, 
1931. Despite this contraction, however, Sheffield 
again secured a gratifying share of the restricted amount 
of business in circulation on both home and overseas 
account. Current business is difficult to arrange on a 
profitable basis owing to the exceptionally keen com- 
petition prevailing, though the undertone is one of 
quiet confidence in the future. Latest quotations are 
as follows: Hard basic steel billets, 7J. 158.; soft basic 
steel billets, 5/. 17s. 6d.; West Coast hematites, 85s. ; 
East Coast hematites, 80s.; Lincolnshire No. 3 and 
Derbyshire No. 3 foundry iron, each 638. 6d.; Lincoln- 
shire and Derbyshire forge iron, each 598. 6d.; bars, 107. ; 
sheets, 111. Movement in iron and steel scrap is a shade 
more encouraging. Prices favour buyers, Sut there 
appear to be signs of an upward movement. Special 
steels are in steady demand for an increasing variety of 
purposes Good business is being done in manganese 
steel for wearing parts for rotary and gyratory crushers. 
Dredger buckets are being made for harbour develop- 
ment. Dust-proof tubs for colliery use appear to be 
gaining in favour. Prejudice against the use of steel 
pit props is gradually being overcome. More and more 
of the main underground roads in South Yorkshire pits 
are being supported by steel arches made in the district. 
Sheffield-made crank shafts and valves have contributed 
to the latest world flight records. The crucible section 
is still booking good business, and there is a steady demand 
for a large variety of light steel products. This week’s 
mquiries include those from London for steel toys, from 


Somerset for stainless steel plates for packing boxes, and 
from Watford for powder-filling machinery. 

South Yorkshire Coat Trade.—Reaction in some sections 
is off-set by improvement in others. Export business 
in best hards has developed weakness despite the offer of 
more attractive prices. On the other hand inquiries 
for steam coal for inland consumption are more numerous 
largely on account of the more hopeful tone prevailing 
in certain sections of the heavy trades. Coking smalls 
are still in good request and contract deliveries of slack 
to electricity undertakings are maintained at recent 
volume. A steady business is being done in furnace 
and foundry coke, but central heating qualities are 
attracting less attention. House coals sales have 
weakened slightly, and collieries selling direct to the 
public are energetically seeking new business. Latest 
pene, Best branch hand picked, 27s. to 28s. ; 

rbyshire best house, 22s. to 23s. 6d.; Derbyshire best 
brights, 18s. to 20s. ; best screened nuts, 17s. to 18s. 6d. ; 
Yorkshire hards, 17s. to 188s.; Derbyshire hards, 17s. to 
18s.; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. 
to 88. 6d.; smalls, 4s. 6d. to 5s. 6d 


. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There has not been much 
improvement in the Scottish steel trade during the 
past week as the current demand for heavy material is 
still very limited. A goodly proportion of plant is 
inoperative at the moment, but makers are viewing) 
the future with much hope and are quietly confident 
that the turn of the tide is not very far off. The wel- 
come news of the official announcement by the Admi- 
ralty of the decision to place five orders in the Clyde 
area has given great satisfaction and some improvement 
in general trade will follow. The benefit which will be 
derived by the steel trade will be much appreciated. 
In the black steel sheet trade there has been little change 
over the week and although the heavier gauge sheets 
are slow of movement, there is a fair business going 
through for the lighter gauges. The Far East is still 
a buyer and producers are looking forward to the re-open- 
ing of the Gonndien season and are very henetel of 
securing a large tonnage for the Dominion. Prices are as 
follows :—Boiler plates, 9/. per ton ; ship plates, 81. 15s. 
per ton ; sections, 8/. 7s. 6d. per ton ; black steel sheets, 
} in., 7/1. 15s. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 5s. per ton, all delivered at Glasgow 
stations. 

Malleable Iron Trade.—The state of the malleable-iron 
trade in the West of Scotland is still very unsatisfactory 
as there is only a very limited demand at the moment 
and inquiries , A not amount to a heavy tonnage. The 
re-rollers of steel bars continue to be very quiet and 
have little work on hand. The following are the current 
market quotations :—“‘ Crown” bars, 91. 158. per ton 
for home delivery, and 9l, 5s. per ton for export; and 
re-rolled steel bars, 7/. 5s. per ton for home delivery, and 
61. 108. per ton for export. 

Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade has not altered since last report, and the 
easing of the price of No. 3 foundry iron has not brought 
forth much response from buyers. The slight improve- 
ment in shipbuilding will bring a little benefit to producers 
of hematite iron for steel makers, but so far there is no 
change in the demand. To-day’s market quotations 
are as follows :—Hematite, 66s. per ton, delivered at the 
steel works; foundry iron, No. 1, 70s. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The ey ae of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 11, was only 186 tons. Of this 
total 158 tons went overseas and 28 tons coastwise. 
During the corresponding week of last year, the figures 
were 164 tons overseas and 10 tons coastwise, making 
a total shipment of 174 tons. 

Shipbuilding —The announcement by the Admiralty 
of the decision with regard to the placing of the contracts 
for part of the 1932 programme has brought much 
coitiination to the West of Scotland, because of the share 
allotted to the Clyde. When these are added to the 
contracts placed in September, the number of Admiralty 
orders on hand in this area is eleven, which, with the 
Portuguese destroyers on order from Messrs. Yarrow and 
Company, and the general mercantile work recentl 
secured, makes the outlook on the Clyde very muc 
brighter. The Admiralty contracts referred to are 
as follows :—Messrs. Scotts’ ye and Engineering 
Company, Limited, Greenock, hull and machinery of a 
cruiser, the H.M.S. Galatea; Messrs. Wm. Beardmore 
and Company, Limited, Dalmuir, machinery of a cruiser, 
H.M.S. Apollo, the hull of which is to be built at the 
Royal Dockyard, Devonport ; Messrs. Yarrow and Com- 

y, Limited, Scotstoun, hull and machinery of a 
otilla leader, H.M.S. Faulknor; Messrs. John Brown 
and Company, Limited, Clydebank, hulls and machinery 
of two destroyers of the Fearless class. The total expen- 
diture on the Clyde’s share of the contracts will be 
about 2,000,000/., which sum does not include the cost 
of the armaments. 








Farapay House Oup Stupents’ AssociaTion.—The 
Right Hon. The Earl of Rothes has been elected De 4 
dent, and Major G. A. B. Leishman and Mr. M. D. 
Cloran vice-presidents, of Faraday House Old Students’ 
Association for the current year. The Association and 
Faraday House Rugby Club have arranged to hold a 
supper dance on Friday, February 24, at the Hotel 
Russell, Russell-square, London, W.C.1. Tickets, price 
88. 6d., may be obtained from the henessay secretary of 
the Association, Faraday House, Southampton-row, 





NOTICES OF MEETINGS. 





INSTITUTION OF CHEMICAL ENGINEERS.—To-day, at 
11 a.m., Hotel Victoria, Northumberland-avenue, W.C.2, 
Annual Meeting. Presidential Address. ‘‘ Chemical 
Engineering and the Soap Industry,” by Lord Lever- 

me.  “ Metallurgy from the Standpoint of the 
Chemical Engineer,”” by Mr. L. Singlehurst-Ward. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, 8.W.1, Annual General Meeting. 
“The Production of a Vacuum in an Air Tank by Means 
of a Steam Jet,” by Mr. F. R. B. Watson. Southern 
Branch: Thursday, February 23, 7.30 p.m., Municipal 
College, Portsmouth. ‘ Points in the Dynamic Balancing 
of Rotating Bodies,”” by Mr. A. Hoare. 

Junior Instrrvtion or Enaringers.—To-night, 7.30 
p-m., 39 Victoria-street, 8.W.1 ‘‘ Episodes, both Grave 
and Gay, in Engineering History,” by Eng.-Capt. E. C. 
Smith. Friday, February 24, 7.30 p.m. ‘‘ Smoke Detec- 
tion and Measurement,”’ by Major C. E. Prince. 

NORTHAMPTON ENGINEERING COLLFGE.—Monday, Feb- 
ruary 20, 5.30 p.m., St. John-street, E.C.1. Walmsley 
Memorial Lecture. ‘“ Photo-Elasticity,”” by Professor 
E. G. Coker. 

BrapForp ENGINEERING Socrety.—Monday, Feb- 
ruary 20, 7.30 p.m., Technical College, Bradford. ‘‘ The 
Lubrication of Internal-Combustion Engines,’’ by Mr. 

Lawson. 

INSTITUTION oF CIviL ENGINEERS,—Tuesday, Feb- 
ruary 21, 6 p.m., Great George-street, 8.W.1. ‘“* Electric 
Trains for Services with Frequent Stops,” by Mr. C. B. 
Unwin. “ Primary Considerations Kelating to Steam, 
Electric, and Diesel-Engine Traction,” by Mr. H. W. H. 
Richards. ‘“ Some Features of Design in Electric Rolling 
Stock for Intense Service,’’ by Mr. W. B. Graff-Baker. 
Wednesday, February 22, 6.30 p.m., Students’ Meeting. 
“The Design of Sewerage Schemes, with Particular 
Reference tg Rainfall Run-off,” by Mr. J. 8. Williams. 
Manchester and District Association: Wednesday, 
February 22, 6.45 p.m., 36, George-street, Manchester. 
“Collection, Conveyance and Distribution of Water,” 
by Mr. W. A. Dudley. London : Thursday, February 23, 
6 p.m., Great George-street, 8.W.1. Meeting to consider 
a Provisional Report of a Committee of The Institution 
on Floods in Relation to Reservoir Practice. 

INSTITUTE oF TRANSPORT.—Tuesday, February 21, 
6 p.m., Institution of Electrical Engineers, Victoria 
Embankment, W.C.2. Lecture. ‘‘Commercialism in 
Relation to Railways,” by Mr. J. Ballantyne. Scottish 
Section: Wednesday, February 22, 7 p.m., Ca’doro 
Restaurant, 122, Union-street, Glasgow. ‘* Transport 
and Industry,”’ by Mr. J. G. Hopkin. 

InsTITUTION OF ELEcTRICAL ENGInEERS.—North 
Midland Centre: Tuesday, February 21, 7 p.m., Hotel 
Metropole, Leeds. “Electric Lighting of Buildings,” 
by Mr. A. B. Read and Dr. J. W. T. Walsh. South Mid- 
land Students’ Section: Wednesday, February 22, 
7 p.m., Benn Buildings, Rugby. ‘“ Electrical Equipment 
of Warships,” by Mr. F. C. Duffield. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, February 21, 7.15 p.m. Junior Institution of 
Engineers, 39, Victoria-street, 8.W.1. ‘“‘ Modern Electric 
Signs,’’ by Capt. C. Higgins. 

SHEFFIELD METALLURGICAL ASssOCIATION.—Tuesday, 
February 21, 7.30 p.m., 198, West-street, Sheffield. 
“* Springs and Spring Steels,’’ by Mr. H. W. Webster. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Wolver- 
hampton Centre: Tuesday, February 21, 7.30 p.m., 
Victoria Hotel, Wolverhampton. “ Some Problems in 
Chassis Design,”’ by Mr. L. H. Dawtrey, and at Man- 
chester Centre: Wednesday, February 22, 7 p.m., 
Engineers Club, Albert-square, Manchester. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
February 23, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. Joint Meeting with Société 
des Ingénieurs Civils de France. ‘“‘ Solar Illumination of 
the Interiors of Large Buildings,” by Mr. J. Authinys. 

Norts-East Coast InstiTvTion or ENGINEERS AND 
SurIpsBuiLpers.—Friday, February 24, 6 p.m. Min- 
ing Institute, Newcastle-on-Tyne. ‘“‘The Water-Tube 
Boiler and the Cargo Ship,’’ by Eng.-Rear-Admiral 
W. M. Whayman, and Major W. Gregson. 








Royat Gotp MEDAL FoR ARCHITECTURE.—The Royal 
Gold Medal for Architecture will be presented to Sir 
Charles Pears, President of the Society of Antiquaries 
and Chief Inspector of Ancient Monuments and Historic 
Buildings, at a general meeting of the Royal Institute of 
British Architects on April 3, at 9 p.m. 





Lectures on Macutne-Toot DrveLopment.—In 
connection with the British Industries Fair, Birmingham, 
Messrs. Alfred Herbert, Limited, Coventry, are arranging 
a series of lectures on machine-tool development and 
modern equipment, and one dealing with optical 
m ing instruments, at the Central Hall, 196, Corpo- 
ration-street, Birmingham. The machine-tool lectures will 
take place at 3 p.m. and 7.30 p.m. on February 21, and at 
7.30 p.m. on February 23 and 28, and on March 2. The 
lecture on optical measuring instruments will be held at 
7.30 p.m. on March 1. All the lectures will be illustrated 
by lantern slides and will be followed by demonstrations 
of machine tools and instruments. Special demonstra- 
tions of modern machine tools will also be held in the 
firm’s Birmingham showroom, 208, Corporation-street, 
from February 20 to 24, and from February 27 to 
March 3. All engineers visiting the Fair are invited to 
attend, and further particulars may be obtained at the 





London, W.O.1. 


firm’s stand No. 20 G/I. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and t no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TeLecraPHic “ENGINEERING,” LESQUARE, 
ADDREss LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines). 








SUBSCRIPTIONS, HOME AND FOREIGN. 

“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can b supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 


For the United Kingdom ........................ 5 0 
For Canada— 
Thin paper copies ................0.000 £218 6 
Thick paper copieS....................0.. £3 3 0 
For all other places abroad :— 
Thin paper copies ...................00 £3 3 0 
Thick paper copies....................++ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained’ 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m.on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
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PROGRESS IN ELECTRIC MOTOR 
DESIGN. 


Tue electric motor bears this resemblance to the 
motor-car, that its operation, after it has left the 
factory, is largely controlled by unskilled persons, 
upon whose care and attention its subsequent well- 
being and performance mainly depend. That, like 
the motor-car, little is heard of its failures, and 
that from year-end to year-end it carries out its 
duties so satisfactorily, often under conditions which 
are far from ideal, is a tribute both to its design 
and to the care exercised in its manufacture. Like 
the petrol engine, again, this does not mean that 
finality has been reached in its construction. 
Indeed, as a paper, read by Mr. D. B. Hoseason, 
before the Manchester Association of Engineers 
on Friday, January 27, shows, constant efforts are 
being made bythe manufacturer, not only to improve 
the standard product, by making it cheaper and 
more efficient, but to investigate new methods of 
employing it, and to set the designer the task of 
evolving machines with characteristics, which shall 
enable these new demands to be satisfactorily met. 

As regards improvement in standard products, 
an analysis of the frequency with which break- 
downs of the various parts of the electric motor 
occur forms a useful starting point. According 
to figures supplied dy the British Engine, Boiler and 
Electrical Insurance Company, nearly one-third of 
the motor breakdowns in 1931 occurred in the 
starter, while another quarter took place in the 
armature. Stators and, perhaps rather surprisingly, 
commutators only accounted for just under 10 per 
cent. each, while field coils were the trouble in 
6-5 per cent. and brush-gear and rotors in 5-6 and 
5-3 per cent. of the cases respectively. Mechanical 
engineers will note with interest that their part of 
the equipment was the most free from accident, 
since bearings are only recorded as being the source 


of breakdown in 3-2 per cent. and shafts in 1-9 per 


| cent. of the failures. 


The electrical portion of the motor, as Mr. Hosea- 
son shows, is of primary importance for another 
reason than asa source of potential breakdown. 


|The laminations and windings of a typical slip ring 
182 | motor account for about 70 per cent. of its cost, 
|so that comparatively little is gained by trying to 
| save on the mechanical parts. 
| generally, however, requires careful consideration, 


The question of cost 


as to reduce it by 5 per cent. may easily decrease 


| the value of the product to the purchaser by 25 per 


‘cent., owing to the lower reliability that ensues. 


| Reliability at the cost of a higher financial outlay 


is, in fact, worth securing, for the reasons, as we 
| have already noted, that after installation the motor 


must be considered solely as a machine for the 


| transformation of power, and that whether it con- 
| tinues to be able to perform this function under the 
conditions that are likely to be met with, depends 
|much more on its mechanical than on its electrical 
‘components. The former are, therefore, of vital 
| importance ; a statement which does not, of course, 
/mean that special significance must be attached to 
mere weight. Rather, it is the optimum quality 
in each of the individual parts that should be sought, 
|and the characteristics, which are connected with 
|the work that part has to perform, should always 
be born in mind. 

Taking this statement of the position as his text, 
Mr. Hoseason proceeds to discuss the progress that 
has been made in electric motor design under a 
number of different-headings. In recent years, he 
points out, there has been an increasing tendency 
to reduce the strerigth of the shafts, partly as the 
result of Continental influence. But’ even though 
shaft breakage is not prevalent, this practice is to 
be deplored, since the use of stiffer shafts, where 
gear drives are used, prevents the teeth of the 
pinion and wheel being thrust out of mesh, and 
ensures that the former shall not be skewed across 
the face of the latter. This misalignment, which 
must not be allowed to exceed 1/1,000 in. per 12 in. 
of pinion face, varies inversely as the cube of the 
diameter of the motorshaft, so that a 26 per cent. 
larger shaft will approximately halve the deflection 
and lead to more reliable and quieter running. 
A movement towards the use of stiffer shafts is, 
therefore, worthy of strong support. The use of 
ball and roller bearings is now standard for shafts 
up to 5 in. or 6 in. in diameter within the bearing. 
In the early designs of these bearings the dismant- 
ling that necessarily had to take place at intervals 
led to the exposure of the parts to local atmospheric 
conditions, with consequent ingress of dirt, and 
often to the disturbance of the outer race in its 
mounting. The natural outcome has been the pro- 
duction of a “ cartridge,” which enables the bearing 
to be taken down for cleaning without affecting the 
fits of the inner race on the shaft and of the outer 
race in the housing. It is claimed that bearings 
mounted in this way will run for many years with- 
out attention. Some time ago so much trouble was 
experienced from the bearings being overcharged 
with grease, owing to unskilled operation of the 
screw-down lubricators, that manufacturers decided 
to omit any form of lubricator and to substitute 
instructions directing the user to wash out the 
bearings at stated intervals. 

This practice, Mr. Hoseason does not approve 
of, holding that apart from the difficulty and 
inconvenience of dismantling the motors, even as 
infrequently as once every twelve months, it is more 
in accordance with good practice to attack the root 
of the trouble, and to provide better means of 
lubrication. Lubricators with which no fault can 
be found, are now in fact in use. A further develop- 
ment in this field is the use of a double-lipped roller 
bearing, which obviates the necessity of providing 
a separate ball bearing to take the thrust and at 
the same time permits the shaft to float axially. 
A motor thus fitted can be used not only with 
double helical gear, but with belt drives without 
adaptation, a step which should assist the cause of 
mechanical standardisation. 

Among what may be called the semi-mechanical 
features of the motor, Mr. Hoseason draws attention 
to the importance of so designing the terminal 
boxes as to facilitate erection and dismantling. 
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| 
As regards protection, the most satisfactory machine | 


is the totally-enclosed fan-cooled motor, the essen- 

tial feature of which is a closed inner air circuit, 

incorporating a fan, which forces clean air over the 
windings. A second fan draws air in from the 
atmosphere and drives it through ducts adjacent 
to those through which the inner air is being 
circulated, thus providing the necessary cooling 

medium. In the design of the cooling system of | 
such machines, care has to be taken to ensure that | 
the external air circuit does not become rapidly 

choked or corroded. Deposition in the stationary | 
ducts, is however, found to be negligible, if the | 
air velocities are maintained above a certain figure, 

and if the air paths are kept as straight as possible. 

It therefore follows, that no external air must be 

passed through rotating ducts, that means must be 

provided for cleaning the ducts and that the fan 

used for circulating the air must also be employed 

as a dust extractor. These conditions can be met 

by fitting split and hinged cowls at the two ends 

of the motor, so that access to the ducts for cleaning 

purposes is facilitated. The demand for less noisy 

running can be met by remembering that sounds 

with a strength of 20 decibels above the background 

level constitute a serious nuisance. It is, therefore, 

important to ascertain, first, the background | 
level of noise for the locality in which the motor | 
is to operate, and then to discover whether the | 
influence of noise is likely to result in inefficiency 
of the workers. If not, the motor manufacturer may | 
be allowed a latitude of up to say 10 decibels 
above the background level. 

As an example of what is being done on the 
electrical side to improve the modern motor, 
mention may be made of the investigations that 
have been undertaken to increase the efficiency of 
the starting performance of the squirrel-cage motor, 
and to overcome its tendency to crawl. The 
obscurity, which has existed with regard to the 
latter defect, has been due to the difficulty of 
obtaining satisfactory records of the unstable 
portion of the speed-torque curve under ordinary 
commercial test-bed conditions. This drawback 
has now been overcome by a method, which utilises 
the principle that the acceleration of a flywheel is 
proportional to the torque applied. The rotor of 
the motor itself is used as a flywheel, and its 
speed is recorded by coupling it to a small gene- | 
rator the output of which is amplified by valves. 
The acceleration is meisured by loading the output | 
of the valves on a static condenser and measuring 
the resulting current. This is proportional to the | 
rate of change of voltage, while the voltage itself | 
is proportional to the speed of the motor. This | 
equipment enables a torque curve for almost any | 
motor to be obtained, and by using it, it has been | 
found that an almost pure speed-torque curve can | 
be obtained from any balanced type of stator 
winding, if the squirrel-cage rotor is skewed one 
stator slot pitch and the bars are insulated. Any 
disadvantages which might result from the latter | 
practice can be overcome by using fireproof 
enamel or bakelised asbestos wrappings not more | 
than 0-005-in. thick. This remedy for an important | 
defect is so simple that Mr. Hoseason is of opinion | 
that it should be adopted in the construction of all | 
squirrel-cage motors. The use of direct starting | 
has also been extended, some motors with outputs 
as high as 650 h.p. being operated in this way, which 
shows that station engineers are losing the dread 
they once had of the effect of this practice on the | 
network conditions. 

The effect of design on eficiency and the effect | 
of efficiency on the cost of running, is another | 
question, which has been receiving close considera- | 
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respectively. 
efficiency of most squirrel-cage motors is from 
2 per cent. to 3 per cent. below their scheduled 
performance, a result which is a further argument 
in favour of an insulated squirrel-cage winding. 

We have, we hope, said enough to make it 
abundantly clear that motor manufacturers are 
fully alive to the necessity of improving their 
products and that a good deal has already been 
done in this direction. As regards the future, in- 
sulation offers the most promising field for research, 
the natural trend appearing to be from organic to 
inorganic, and from natural to synthetic materials. 
The substitution of cellulose acetate for cotton and 
pressboard, appears to be indicated, as it is almost 
non-hygroscopic, can be made non-inflammable, and 
its dielectric strength is about the same as that of 
mica. Its ageing properties are much superior to 
the fibrous materials just mentioned, and it will 
almost certainly withstand temperatures up to 
120 deg. C. for long periods without deterioration. 
Commercially, on the other hand, progress towards 
lower costs postulates that the required output 
must be obtainable from smaller machines. To 
what extent this is really practicable depends on 
the cost of power, experience appearing to indicate 
that it will be permissible to reduce the cost of the 
motors pro rata with a decrease in the average price 
of power and at the same time to accept a lower 
standard of performance. As the necessity for 
maintaining efficiency disappears the temperature 
limit will become more prominent and more effective 
methods of cooling, or insulating materials better 
able to withstand high temperatures, will have to be 
found. Power factor may also become a limiting 
feature. Mr. Hoseason is to be congratulated on 
br'nzing these facts so convincingly before the 
engineering public. 


THE INDUSTRY AND IMPORTS OF 
ITALY. 

Ix many ways the effects of the economic condi- 
tions prevailing generally throughout the world 
are evident in Italy, but not to such an accentuated 
extent the in many other countries. 
Dependent upon foreign supplies for a large pro- 
portion of the raw materials used in her industries, 
and even for much of her food, she has not been 
able to avoid the troubles of depression, but their 
incidence has been mollified by various causes and 
actions, and the thrifty peasantry, a large proportion 
of the total population, have still contrived to save 
in spite of all. Perhaps the worst feature encoun- 
tered in any survey of Italian activities to-day, 
and one all too common elsewhere, is the manifest 
inability of the Government to cut down its own 
expenditure. With so much unemployment, with 
increased activities on public works to alleviate the 
conditions, the problem of finance is undoubtedly 
difficult. From these testing times, however, 
Italy is emerging with increased self-confidence 
ind an enhanced international reputation. 

The state of internal trade of any country can 
well be judged by the figures relating to goods 
and passenger traffic on the railways and roads, 
and by the returns of the clearing houses of the 
banks. In Italy there is a further index to be found 
in the statistics relating to sales, made available 
through the existence of the Sales Tax. A recently- 
issued report on “ Economic Conditions in Italy,” 
prepared for the Department of Overseas Trade 
by the Commercial Secretariat to His Majesty's 
Embassy at Rome, contains material on which an 
assessment of the conditions can be based, as well as 
detailed information on every phase of national 


as is case 


tion. Ina particular case, analysed by Mr. Hoseason, | finance, industry, the export and import trades, and 


an improvement of 1 per cent. in the efficiency of a | transport. 
50 h.p. motor reduced the power bill by 1/. 16s. per | Office, and is sold at 2s. 6d. net. 


It is a publication of H.M. Stationery 
The figures, relat- 


annum and would, therefore justify a higher| ing to the transactions on which the returns of the 
initial price for the machine, the exact amount Sales Tax were based, show that the actual volume 
depending on the interest paid on the capital. | of sales during each of the first four months of 1932 
Though normally efficiencies have not recently | (taking January, 1930, as having a standard of 100), 


changed much, tests taken to ascertain the tempera- 
ture rise with the insulated rotors mentioned above, 
showed somewhat surprisingly lower figures than 
when the rotor was uninsulated, and that the total 
loss by heat was reduced by 18 per cent. and 24 per 
cent. in the case of an 80-hp., and 60 h.p. motor, 





were equivalent to 69-4, 79-3, 78-5 and 86-2. The 
values, taking those of the same date as the basis 
of comparison, were 49-9, 56-6, 55-8 and 60-6, 
respectively. These figures, perhaps, afford the 
best index of the internal conditions of trade, and 
in general are confirmed by the transport and 


‘ Ee | 
The probability is, therefore, that the | cheque returns. 











The main inference to be drawn 
from them, and from the other available statistics, 
is that the value of the internal exchanges during 
the early part of last year was rather more than one- 
half of what it was two years previously and, it 
| Should be added for comparison, about seventy-five 


per cent. of what it was a year ago. With these 
general indications, it is not surprising to find that 
there has been a drop in the production figures 
generally of Italian industry. The returns for 
cast iron showed a decline from 534,000 tons in 
1930, to 509,000 in 1931, and a further drop, 
amounting to about 5 per cent., was manifest in 
the monthly returns for the early part of 1932. 
Steel output fell off from 1,774,000 tons in 1930 
to 1,453,000 tons in 1931. Cotton and woollen 
textiles, and general chemical manufactures showed 
similar diminutions. The constructional figures 
for shipbuilding, however, increased from 96,000 
tons in 1930 to 167,000 tons in 1931. This was due 
to the launching of the two large liners Rex and 


Conte di Savoia. Another outstanding shipping 
development was the amalgamation of several 


important companies to found four main combines, 
Italia, Lloyd Trestino, Tunisia, and the Compagnia 
Adriatica di Navigazione, each operating practically 
all the Italian ships on some specific service. These 
mergers were arranged to reduce overhead charges 
and to eliminate price cutting. 

In value, coal and coke rank together as the 
greatest imports of Italy. The demand in 1931 for 
coal was reduced, but amounted to 10,370,000 
tons, of which the United Kingdom supplied 56 per 
cent. Both Gormany and France supply more 
coke than Great Britain. In contrast with the 
British interest in the Italian coal market, there is 
but little shown in the much smaller import trade 
in iron and steel. Only in the case of high speed 
steels, where the competition is intense, does there 
seem to be any appeal. Local production has 
increased very greatly. In the classification of 
worked sheet iron and steel, the position is different, 
for one-quarter of the total requirements were 
obtained from the United Kingdom in 1931, when, 
however, the demand was only 17,076 tons, as com- 
pared with 41,142 tons in the previous year. Tariff 
legislation throughout the world, as well as the 
general depression, has greatly reduced the call for 
Italian canned goods and the fall in the quantities 
of tinplate needed has been very marked. While 
requirements are becoming smaller, the local pro- 
duction is ever-increasing in importance 

In the machine tool market, Germany has for 
long had the greater part of the total trade. While 
the demand has recently diminished, the percentage 
held by Germany has increased, at the expense of 
the other competitors, particularly of the United 
States. Actually, the share of the United Kingdom 
is insignificant, being but 3-8 per cent. for the last 
complete year for which figures are available. It 
is stated quite definitely, in this Department of 
Overseas Trade Report, that German prices are 
far below those of other countries. The reports 
states that ‘‘German machine tools are sometimes 
quoted in Italy at 50 per cent. below the prices of 
similar machines of United Kingdom and United 
States manufacture.”” Small tools are now being 
produced in Italy, which compare in quality with the 
imported articles. 

A great effort was made in May, 1932, to assist 
Italian-made agricultural machinery by holding 
an exhibition at Rome. In addition, wherever the 
State has any interest in an agricultural] enterprise 
Italian-made equipment has to be used. No foreign 
made machinery, for instance, is permitted in the 
Agricultural Colleges. Under such circumstances, 
even when the authorities are doing everything they 
can to put the land into more effective cultivation, 
it is not surprising that the imports of this class of 
equipment have fallen by 55 per cent. In 1931, 
only 100 tons of agricultural machinery were obtained 
from the United Kingdom. The requirements of 
textile machinery of all types has also naturally 
fallen, because of the trade depression and the 
closing down of many mills, and the running of 
others on short-time. The effects are shown in the 
returns. The value of the total imports of spinning, 
weaving and hosiery machinery in 1931 was 39-6 
million lire, then equivalent to 1,340,000/., as 














FEB. 17, 1933.] 


ENGINEERING. 


193 








compared with 84-8 million lire in 1930. 


popularity. 


while the United Kingdom sent 51. 








NOTES. 


Om FROM COAL FOR THE Navy. 


TxE contention that the Admiralty should use 
British coal in the ships under its control is often 
put forward on the scores both of patriotism, and 
that such a policy would provide a much-needed 
stimulus to industry. It is as often answered by 
pointing out that the advantages of oil-burning 
far outweigh those of its rival, though the cogency 
of the arguments in favour of the latter are admitted. 
It has long appeared to those who think this 
problem over, that the British genius for compromise 
might be exercised in this matter by producing the 
oil required from our native coal sources, and we 
are therefore glad to see that this step has now 
been taken, we hope with entire success. It is, 
in fact, announced that a contract for twelve 
months’ bulk supply of oil made from British coal 
has been placed by the Admiralty with Messrs. Low- 
Temperature Carbonisation, Limited, 28, Grosvenor- 
place, London, 8.W. This oil, which is a by- 
product in the manufacture of smokeless fuel, is, 
we understand, to be supplied at a price which 
compares favourably with those for first-class 
bunker petroleum oils, and at a figure well below 
those which have obtained during the past few 
years. This step, in what must be regarded as 
the right direction, follows on _ investigations, 
which have been conducted by the company in 
co-operation with the Admiralty Engineering and 
Chemical Departments. As a result of this work, 
a final specification was prepared, and the first bulk 
consignment was delivered to H.M.S. Westminster, 
on December 5, 1932. Since that date trials at sea 
have shown that the new fuel is most satisfactory, 
one of the results being that the cruising radius of the 
vessel has been increased. No modifications of 
the ship’s equipment were necessary. 


Roya. Corps or Nava Constructors. 


Members of the Royal Corps of Naval Con- 
structors travel far and wide in the performance 
of their duties. There are no prescribed periods, 
or places of residence, and the morning’s post may 
any day bring orders to proceed from one Home 
Dockyard to another, from London to an outpost 
of Empire such as Hong Kong, Simonstown, or 
Bermuda, or from any of these places to the Mid- 
lands, the Tyneside, or Scotland. It is on record 
that one officer with his family was en route from a 


Great 
Britain still holds the premier position in supplying 
spinning machinery, but her share of the trade in 
weaving equipment is smaller than that of both 
Switzerland and Germany. British sewing machines 
not only ousted the German product from first 
favour in 1930, but have since acquired an increased 
The import of motor cars, lorries and 
tractors has rapidly decreased, and every effort is 
being made by the Italian authorities, mainly by 
the imposition of heavy duties, to put an end to it 
altogether. In spite of pressure, however, the United 
States supplied 593 vehicles in 1931 and the Irish 
Free State 171, principally Ford cars and tractors, 


Royal Corps of Naval Constructors. 





Naval Architecture at Kensington, &c. 


included the “father” of the Corps, Mr. J. A. 
Yates, now in his eighty-first year, Sir William J. 
Berry, K.C.B.; Professors Sir Westcott Abell, 
T. B. Abell, and J. J. Welch; Mr. G. S. Baker, 
O.B.E.; Mr. A. E. Richards, C.B.; and others. 
Constructive officers of every grade attended, the 
Admiralty and Home Dockyards being well repre- 
sented, while the Malta members sent a con- 
gratulatory telegram. The final toast—‘ The 
Chairman” was proposed by Admiral Sir Percy 
Addison, K.B.E., C.B., C.M.G. In responding, 
Sir Arthur Johns voiced the determination of the 
Royal Corps to live, in the days to come, up to the 
same high standard of devotion and service as 
in the past. 








LOW TEMPERATURE RESEARCH. 


At the Royal Institution, on February 7, Professor 
J. C. M’Lennan, F.R.S., delivered the concluding 
lecture of his course on “ Low-Temperatures and 
Low-Temperature Phenomena.” 
In commencing his lecture, Professor M’Lennan 
said that it was just 10 years since he succeeded 
in producing liquid helium in the Toronto laboratory. 
Many things had interested him since that time 
and he proposed to discuss some of these that 
evening. During the decade we had learnt how 
the electrons in atoms behaved, and, given the specifi- 
cation of any atom, we could now predict exactly 
the spectrum to be expected from it. In the case 
of molecules, however, there was as yet less certainty 
as to the rules governing the behaviour of the 
electrons associated with them. We were, in fact, 
just beginning to learn the language and to realise 
that every molecule had a definite set of states of 
different energies. If energy were supplied to a 
molecule, an electron might be shifted up to a 
higher energy level and it could then return to its 
original level in many ways, either in one, two or 
more numerous steps. In doing so, the electron sent 
out radiation the quality of which varied with the 
nature of the molecule. 

Nitrogen could be’ activated and made to phos- 
vhoresce by the radiation from a spark. It con- 
tinued to glow for some time after the exciting cause 
had ceased. The light from the spark had done 
something to the nitrogen molecules, but exactly 
what was a puzzle of which he wished he knew 
the answer. What was evident was that one effect 
was to increase the energy level of the nitrogen, and 








Home Yard to Malta within 48 hours of his appoint- 
ment. Some 22 years ago, three appointments 
which severed friendships in London led the three 
gentlemen concerned to invite their fellows to a 
dinner to celebrate the event. From this the 
custom of an annual dinner has grown up and as 
years have passed, it has become a function of 
established and increasing importance. The Jubilee 
Dinner and Re-Union at the Park Lane Hotel, 
Piccadilly on the 3rd inst. proved the most success- 
ful so far held. Sir Arthur W. Johns, K.C.B., 
0.B.E., Director of Naval Construction, presided, 
and the gathering included 11 official and 45 
private guests, 18 past members, 14 seniors, and 
47 junior members, as well as eight now studying 
at Greenwich, making with the Chairman, a record 
gathering of 144 all told. The Controller of the 
Navy, Vice-admiral C. M. Forbes, C.B., D.S.O., and 
the Secretary of the Admiralty, responded to the 
Chairman’s toast of “The Board of Admiralty.” 


that the final state was a metastable one, in which the 
electrons could remain for some time before reverting 
to their original energy level. The electrons were 
raised by the excitation to various energy levels, 
but, in general, reverted atonce. It was now known 
what the metastable level was, but the phosphores- 
cent light was not emitted by the return of an 
electron from this level. The phenomena was really 
complex and involved the mutual interaction of a 
metastable molecule, another molecule and of an 
atom resulting from the dissociation of a nitrogen 
molecule by the radiation. 

It was a matter of interest to know what would 
happen if the nitrogen gas were excited when 
at a very low temperature. This occurred in the 
atmosphere. At a height of about 6 miles we 
reached what was known as the stratosphere, 
where the temperature ranged between — 53 deg. 
and — 80 deg. C. Higher up there was a rise of 
temperature, which Mr. Whipple had shown led 





Their speeches contained many matters of historical 


and general interest ; and each congratulated the 
Chairman on his new honour. The secretary of the 
Institution of Naval Architects, Mr. R. W. Dana, 
O.B.E., M.A., paid a tribute to the work of each 
Director of Naval Construction, and called attention 
to the generous support given to that Institution 
by the founders and the present officers of the 
In respond- 
ing to this toast, Mr. F. Bryant, O.B.E., acknow- 
ledged the help the Institution gave in the founda- 
| tion of the Royal Corps, as well as its great work, 
previously, in the founding of the Royal School of 
Commander 
C. W. Craven, O0.B.E., R.N., spoke in response to 
the toast of ‘“‘ The Guests,” which had been proposed 
by Sir Eustace T. d’Eyncourt, Bart, K.C.B., 
F.R.S., LL.D. Past members of the Royal Corps 


The aurora were situated still higher, at heights 
of 45 miles to 450 miles. Examined through the 
spectroscope, the light from the aurora showed 
three bands and a single very sharp and very 
monochromatic green line. Experiments in the 
laboratory showed that the bands were due to nitro- 
gen molecules, but the origin of the line was a puzzle. 

One explanation put forward assumed that, at 
these high levels nitrogen might condense into a 
sort of hoar frost, which, it was suggested, would 
phosphoresce, and it was to this phosphorescence 
that the green line was attributed. This was a 
remarkable prediction, which seemed at first to be 
verified in the laboratory, but in 1924 experiments 
in the speaker’s laboratory proved decisively that 
the green line must arise from some other source, 
and it was ultimately obtained from a discharge 
tube containing oxygen and a little helium. The 
line was therefore due to oxygen in a particular 
metastable form. 

In the spectra’ of the Orion nebula and others 
certain lines were observed which were unknown in 
the laboratory and were attributed accordingly to a 
hypothetical element nebulium. The experiments 
above described suggested that these lines might 
possibly be due to oxygen or nitrogen in a metastable 
state, and ultimately it was found that they could 
be definitely attributed to nitrogen and to oxygen 
in ionised metastable states. 

The crystal form of solid nitrogen had been 
studied, but it appeared that two kinds existed, 
one of which, known as § nitrogen, could only 
exist when the temperature was above — 237-5 deg. 
C. Below this temperature, it passed into the other, 
or « variety. The structure of the « crystal was 
known but that of the 8 nitrogen was not. Recent 
experiments at Berlin and at Leyden had shown that 
living spores could survive an exposure to a tem- 
perature of 1} deg. absolute. 

Light, the lecturer proceeded, might be scattered 
in different ways. In that known as Rayleigh 
scattering, the effective cause was small particles 
suspended in the medium. It was beautifully 
shown when the concentrated light from an are lamp 
was passed through a solution of hyposulphite to 
which a little hydrochloric acid had been added. 
This resulted in the sulphur being separated out 
in very small particles. The light scattered was 
blue and that transmitted was red, and this was 
characteristic of Rayleigh scattering. An entirely 
different type of scattering was that of iodine vapour, 
with which the scattered light was brownish, whilst 
with potassium vapour the scattered light was 
a brilliant red. Similar results were observed 
with the vapours of rubidium, caesium and sodium. 
In the latter case, if the light passed corresponded 
to the D lines, the spectrum of the scattered 
light showed equally spaced lines, some of which 
corresponded to wave-lengths shorter than that 
of the incident light, but also others, and these 
were much the more numerous, in which the wave- 
length was increased. The shorter wave-lengths 
were due to an electron, on reverting from the level 
to which it had been raised by the exciting light, 
falling back to an energy level lower than that 
which it had originally occupied. Study of the 
spectra given by this type of scattering provided 
hints as to how the molecules were constructed, and 
this study was being steadily pursued. 

Some interesting results had been obtained on 
passing light through boiling mercury vapour con- 
tained in a quartz bulb. The bulb was provided 
with a pocket filled with water, on which the mercury 
vapour condensed and fell back into the liquid. 
The light scattered was a beautiful green, but was 
by no means monochromatic. The explanation was 
not yet quite clear, but it had been found, in study- 

ing the absorption instead of the scattering, that 

the denser the vapour the wider was the absorption 

band. The widening, moreover, was almost wholly 

in the direction of the longer waves. One point that 

seemed to come out was that mercury vapour, 

though predominantly monatomic, contained, never- 

theless, some diatomic molecules. These appeared 

to be but loosely held together when in the ordinary 

state. When, however, light was sent through the 

mercury one atom on being excited gained energy, 

and was then bound more closely than before, 





to the bending back to earth of sound waves. 


and this was responsible for the widening of the 
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Fig. 32. 


absorption band, There werestatesin which electrons 
associated with the diatomic molecule when excited, 
could have a longer fall than if they belonged to a 
single atom, whilst in other states the fall might be 
less. It was this that made it possible for the mole- 
cules to radiate light of both longer and shorter wave- 
lengths than could be obtained from single atoms. 
Corresponding researches on xenon showed that 
here again the gas contained some diatomic mole- 
cules. 

Steam contained some molecules more 
complex than H,O. In the case of oxygen, the 
absorption bands were the same in the liquid and 
in the solid as in the gas, but the molecule had 
evidently many energy levels. The Raman effect 
proved that there was no vibration between the 
constituent atoms of ordinary oxygen molecules, and 
the same rule applied also to hydrogen and nitrogen. 
It was possible, however, to obtain all three elements 
in forms in which vibration did occur, but the change 
was of a single quantum character. At very low 
temperatures about three molecules of hydrogen in 
four were rotating with one quantum of energy, but 
the others were not rotating at all. By exciting 
them by radiation these latter could, however, be 
made to rotate with two quanta and the others with 
three quanta of energy. It was the Raman effect 
by which it had been proved that there were two 
kinds of hydrogen molecule, a prediction made in 
advance of observation, by considerations derived 
from wave mechanics. On cooling to the lowest 
temperature one kind reverted to the other. 


also 


POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 
(Concluded from page 140.) 


An interesting type of self-priming centrifugal 
pump was exhibited in various forms by Messrs. The 
La Bour Company, Incorporated, Elkhart, Ind. 
One of the two new designs is illustrated in Figs. 32 to 
34, annexed, but in one form or another the same 
principle has been employed by the firm for some 
time. The pattern illustrated is direct driven by an 
electric motor. The longitudinal section, Fig. 33, shows 
the main features, the suction connection being that 


the pump is not primed, the impeller tends to discharge 
at first a mixture of air and water. This passes up 
the first passage into the separator, where the air rises, 
but the water, passing over the weir, returns to the 
pump casing by way of the second passage. 
de-aerated water then acts as a seal and air is more 
effectively entrained, to be discharged to the separator 
until all is exhausted and the pump primed. 
this occurs, the amount of water delivered exceeds 
that which can be passed through the first passage 
alone, and the direction of flow in the second is conse- 
quently reversed, both discharging. This type of 
pump was first developed in connection with the 
chemical industry, but its simplicity makes it attrac- 
tive for many other applications, the impeller being 
the only moving part. 

The form of the suction connection and strainer box 
to which it is fitted ensures water being trapped in 
the casing, and the pump is guaranteed to draw from 
20 ft., while pumps are at work drawing 27 ft. 
strainer box supplies the pump from one side, the 
impeller being flat on one side, and enclosed by a conical 
shrouding piece on the other, as will be clear from 
Fig. 33. The impeller is made of material specially 
chosen for the conditions under which the pump will 
have to work. It is integral with a short length of 
shaft, which extends through a double stuffing box 
and is fitted into and keyed to the motor shaft. There 
are two sets of packing separated from one another 
by a circular channel fed with hard grease. The main 
packing is held in place by a gland, in which the 
secondary packing is housed, the latter being held in 
place by a small gland mounted so as to have a certain 
amount of freedom. The impeller is designed so that 
there is practically no end thrust. As already stated, 
this type of pump is made in a variety of patterns, 
but the new model just described is more compact 
than its predecessors. This pattern, driven by a 
petrol engine instead of a motor, is also arranged as 
a little portable unit, mounted on a light steel section 
frame on two pneumatic-tyred wheels, and provided 
with three adjustable legs which serve to support it 
when at work. 

Messrs. Tinius Olsen Testing Machine Company, of 
500, North 12th-street, Philadelphia, Pa., showed a 
number of new developments, from among which we 
have selected the universal testing machine illustrated 
in Fig. 35, on the opposite page, as probably of the 
greatest general interest. This macihe provides a 


specially wide space between the screws, so that bulky | 


specimens can be accommodated. It is made in sizes 


on the extreme left, and the delivery that on the air | Tanging from 50,000 Ib. to 400,000 lb., for use with 
vessel above. In another pattern, the latter is arranged | specimens up to 5 ft. in length, the clearance between 
alongside the body of the pump instead of above it, | the straining rods being 36 in. Fig. 35 shows a 60,000 


but this is merely a matter of convenience. 


priming action is obtained by the use of two passages | 


running from the impeller casing to the air chamber 
or separator, where the openings are divided off one 


The self- | !b. machine. 


The weighing is accomplished through levers and | 


a self-indicating dial pendulum system. The pointer 
makes two complete revolutions of the dial, for full 


from the other by a rib or weir. In starting up, if | capacity, making the graduations as clear and open as 
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they would be on a dial of 36-in. diameter. A maximum 
load pointer is provided, indicating the exact figure at 
which the specimen fails. 

In dual-capacity machines, it is not necessary to 
alter the weight on the pendulum, all that is required 
is to change a plug from one station to another. Dial 
rings are readily interchangeable, and are supplied to 
suit the capacities of each machine. The loading 
system may be either hydraulic or mechanical, as 
desired, the hydraulic type being shown in Fig. 35. 
This is controlled by the two small handwheels shown, 
the downward movements of the piston in the base of 
the machine being either 6 in., or 12 in. The parts, it 
will be seen, are all enclosed. One of the control valves 
may be set to give any predetermined speed of testing, 
and this speed will then be maintained through an 
entire range of tests. Variations on this can be secured 
by means of the second handwheel, without the need 
of disturbing the first. The machine is fitted with 4 
uniform rate of loading indicator, in the form of a 
pointer rotating round the rim of the dial, so that loads 
can be applied at a definite number of pounds per 
minute. Constant speed of crosshead motion in inches 
per minute can also be secured, regardless of load. 
This is arranged for by means of an automatic valve 
incorporated in the loading system. 

The return of the pulling head, after rupture of a 
specimen, is autematically and quickly accomplished, 
the head returning to the initial position ready for the 
next test. The adjustment of the lower crosshead for 
different lengths of specimens, is obtained by means of 
a fast motor drive. This drive has two important 
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Fie. 35. 60,000-Lzs. UntversaL Trestinc Macutne; Messrs. Tinrus Fie. 36. AUTOMATIC 
OLSEN TEesTING MAacHINE COMPANY. 
functions. In the first place it will move the lower | the motor is once more started and the valve is brought 





back to its original position for the normal water-soften- 
rapidly move the upper crosshead to any of three |ing operation. During the cycle the valve makes one 
positions. | complete revolution. The automatic control ensures 
The lower crosshead is guided independently | much greater regularity of operation than is possible 
of the weighing system by means of rigid steel | by hand, as well as uniform rinsing, &c., and the use of 
columns tied together at the top to prevent lateral |no more or less than the correct amount of salt for 
movement. The columns are fitted with adjustable | regeneration. 
steel gibs so that all lateral movement can be elimi-| In our last article we referred to various exhibits of 
nated, and wear taken up. This is said to be a unique | valves and fittings, and in this connection mention may 
feature not to be found in any other machine. An|be made of the exhibit of Messrs. The Lunkenheimer 
autographic recorder is shown fitted to the machine,|Company, of Cincinnati, Ohio, who showed various 
for giving stress-strain curves on an 8 in. by 10 in. | valves for pressures up to 600 Ib. per sq. in., including 
rectilinear chart. For more accurate work a recorder | a 600-Ib. gate valve provided with bevelled ends, instead 
giving higher magnification can be fitted if desired. |of flanges, to facilitate the operation of welding it 
A simple fully automatic water treating plant was | directly to the connecting pipes. 


crosshead to any desired position, and it will also 








shown by Messrs. The Permutit Company, 440, Fourth-| The miscellaneous exhibits were 
avenue, New York, and is illustrat ed by Fig. 36, on this 
page. This arrangement is one which can easily be 
fitted to many existing plants. In the illustration, 
the large tank is, of course, the softener; the small 
tank in the right foreground is a brine measuring tank, 
and the similar tank behind, a salt-storage tank. The 
appliance in the centre from which pipes extend in 
various directions, is a motor-operated valve, and to 
the left of it is a water meter. A time switch, magnetic 
switch and injector also form part of the equipment. 
The whole cycle of operations is controlled by the water 
meter, time switch and a float switch in the brine tank. 
The cycle of operations is as follows: After a specified 
number of gallons have passed through the water- 
softener, electrical contacts are made in the meter head 
and the valve motor is started up, rotating the valve to 
the backwash position. This reverses the flow of water 
through the softener, the upward current cleaning 
the zeolite and flushing off to the drain any impurities 
or sediment which may have settled on the surface 
of the bed. This operation continues for a predeter- 
mined number of minutes, after which the time switch 
comes into action and the valve is rotated to its next 
station, for the following operation of brining. 

The exact amount of brine required for a dose is 


contained in the brine tank already referred to, and by 


means of the hydraulic injector, this is quickly sucked 


very numerous, 
and it is quite impossible in any account of this nature 
to cover the whole range. An interesting development 
was shown in the self-equalising expansion joint of 
Messrs. E. B. Badger and Sons, Company, 75, Pitts- 
street, Boston. This is a copper corrugated joint 
fitted with flanges, the special feature being that the 
corrugations are surrounded by riags the inside profile 
| of which is formed in such a way as to ensure the best 
| and most uniform motion and stressing of the pipe 
corrugations under the effect of expansion. Without 
| control of this kind the movement is apt to concentrate 
| at one part, thus decreasing the life of the joint. The 
rings are split and the two parts bolted together over 
the pipe. When the piping is cold the rings are separated 
| by spaces which gradually close up under expansion. 
A new pattern of their centrifugal oil purifiers was 
|shown by Messrs. The Sharples Speciality Company, 
|23rd and Westmoreland-streets, Philadelphia, Pa. 
| This was a self-contained en bloc unit, consisting of a 
| Sharples Vaportite Super-Centrifuge, mounted on a 
| base with two direct-driven gear pumps. The unit 
| may also be furnished with heaters, and the whole is 
| arranged for control by one push button, so that it is 
|not possible to turn on the heaters unless the pumps 
|are operating. The unit is specially intended for 
| Diesel engine or turbine installations. 
| Among the large amount of electrical equipment 





up and delivered into the top of the softener. When the displayed, circuit-breakers of many different designs 
level falls in the brine tank the float switch comes into | occupied a@ prominent place. A typical exhibit of this 
play, and the valve motor is again started, the valve | kind was the solenoid-operated air-break circuit-breaker 
being turned into its next position. In this, the final | which is manufactured by the I-T-E Circuit Breaker 
operation of rinsing takes place, and water is flushed Company, Hamilton-street, Philadelphia, for current 








NEW YORK. 


ZEeouitE WATER SOFTENER; Messrs. THE 
Prermutir CoMPANY. 


respectively. Anexample of this breaker, which is of the 
triple-pole pattern and is intended to deal with a three- 
phase current of 300 amperes at a pressure not exceeding 
440 volts, is illustrated in Fig. 37, page 196. As will 
be seen, the three breakers with the trips below them 
and the operating mechanism alongside on the left, 
are mounted on a common base, which can be fixed to 
a switchboard or in a steel enclosure lined with insula- 
ting material. In the latter case, push buttons for 
closing and tripping the switch and a position indicator 
are fixed on the front of the enclosure, which is locked 
to prevent access by unauthorised persons. The 
breaker is closed by a closing coil, which can be seen at 
the left-hand top corner of the illustration, and is 
designed for either alternating or direct-current supply 
and for operation at from 80 per cent. to 120 per cent. 
of the normal voltage. It is only in circuit when 
closing is actually being effected, when it energises the 
solenoid visible below it, the latter in turn actuating 
the main contacts through a simple toggle mechanism. 
The main contacts are maintained closed by a hardened- 
steel latch and are tripped by the action of the trip 
bar, which can be seen running below them in the 
illustration. This bar itself is actuated either by the 
overload trip coils, which operate instantaneously when 
the current exceeds 1,000 per cent. of the rating, 
or at the end of a given period determined by the 
action of a time limit of the oil-film type. A shunt trip 
connected to the push-button or arranged for remote 
tripping is provided, but in the normal designs the 
breakers do not open should the supply fail, owing to 
the presence of the latch. The main contacts are of 
non-welding, non-oxidising material and are arranged 
so as to be easily replaceable, while the arc is rapidly 
extinguished by Min-Arc-Ite barriers, which can also 
be easily removed when it is desired to inspect the 
contacts. Tests show that a breaker of this kind is 
capable of interrupting currents of 20,000 amperes 
r.m.8. 

Messrs. Cutler-Hammer, Jnc., St. Paul-avenue, 
Milwaukee, were showing an ingenious application of 
the thermionic valve to the control of the time during 
which current is allowed to flow in resistance-welding 
operations. As is well known, such control is a matter 
of importance in spot, seam and butt welding, since 
any inaccuracy results in the work being burnt or 
otherwise damaged. The apparatus, which is illustrated 
in Fig. 38, page 196, consists essentially of a small 
transformer, visible in the upper right-hand corner, 


through to the drain for a certain length of time con-| ranges up to 300 amperes and for alternating and | the primary of which is connected in the welding circuit. 
trolled by the time switch. At the end of the interval | direct-current pressures of 600 volts and 250 volts,|The secondary of the transformer is connected to a 
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Fie. 37. 


relay, the contacts of which close automatically when 
the main electrodes are brought together. The relay is 
also connected to the plates of a condenser which can 
be seen behind the dial in the lower part of the illus- 
tration, and this condenser is connected to the grid of a 
thermionic valve of the thyratron type, the filament of 
which is also supplied by the transformer. The capa- 
city of the condenser can be adjusted by the dial and 
the contactors in the main circuit thus caused to open 
at the desired time owing to the relay becoming 
de energised. 

The apparatus is designed for operating on alterna- 
ting-current circuits with pressures between 110 volts 
and 550 volts and frequencies between 25 cycles and 
60 cycles. When used on large machines, it is supplied 
from a separate circuit to obviate the disturbances 
caused by the heavy fluctuations of the welding current. 
As will be seen, the whole of the apparatus is mounted 
on a base which is enclosed in a dust-tight case and 
can easily be withdrawn for inspection. It is claimed 
for this system of control that it enables welds of high 
quality to be consistently produced, that it eliminates 
waste, and reduces the cost both of labour and inspec- 
tion since the employment of highly skilled welders is 
unnecessary. 

In addition to a complete display of control apparatus, 
Messrs. Ward Leonard Electric Company, Mount 
Vernon, New York, were showing a new rheostat of the 
coil type, which is intended for use on services where a 
fine continuous adjustmert is required. This consists 
essentially of a resistance wire of low temperature 
coefficient, which is laid in concentric grooves cast in 
a refractory base. During manufacture both the base 
and the wire are coated with a powdered glassy enamel 
and are then fired at red heat-——an operation which, it 
is claimed, prevents the wire from being shifted by the 
contact shoes. The two contact levers are mounted 
on, but insulated from, a fixed spindle, so that no 
insulating bushings or washers are required when the 
rheostat is mounted on a steel panel. Adequate 
ventilation is provided. The otal resistance of the 
rheostat ranges from | ohm to 350 ohms and is designed 
to dissipate 70 watts continuously without the tempera- 
ture rise exceeding 250 deg. C. In another, larger, 
pattern the range is from | ohm to 25,000 ohms with a 
dissipation of 30 watts. In this case the base, wire, 
contacts and terminals are protected from corrosion 
by a fused-on coating of vitreous enamel, and a toggle 
switch can also be provided to break the circuit at any 
point in the range. Sixteen steps are provided, the 
terminals being arranged for potentiometer connection. 

The same firm were exhibiting a midget magnetic 
relay for remote control purposes. This embodies an 
improved magnetic circuit, the contacts being aligned 
so that the energy consumption is reduced. 


SOLENOID OrgeRaTepD Arr-Break Crrcuir Breaker; MEssrs. 
I-T-E. Crrovir Breaker ComMPany. 


Fic. 38. THeRMIoNIc-VALVE CONTROLLER FOR RESISTANCE WELDING; 
Messrs. CuTLer-HammMer, Inc. 


THE LATE MR. H. A. FLEUSS. | shut two sluices and closed the iron door, thereby 


enabling the works to be cleared of water in November, 
1880. Shortly afterwards, the first self-contained 
at Thordon Cross, Okehampton, Devon, on January 6, | apparatus for working in irrespirable atmosphere, in 
removed from our midst a pioneer in the production of | mines and other places, was produced. Searching tests 
portable self-contained breathing apparatus and high- | were carried out in the presence of Sir Benjamin Ward 
efficiency vacuum pumps. Mr. Fleuss was born on| Richardson, the eminent physician, who was greatly 
June 29, 1851, at Marlborough, Wiltshire ; he was the | interested in the work. Further extensive tests were 
third son of an artist, who was the drawing master at | made in the Netherseal Colliery, Clay Cross, and at 
Marlborough College. He early evinced a desire to|Seaham Colliery, Durham. The apparatus was also 
go to sea, and in 1867 entered the merchant service | used at Killingworth Colliery, Northumberland, for 
an apprentice on board the Pandora, a vessel | exploration work after an explosion. The Fleuss self- 
engaged in the Indian trade. After serving in several contained breathing apparatus and diving dress were 
sailing ships, including a voyage to Australia as an| exhibited at the Naval and Submarine Exhibition, 
A.B., before the mast, returning via Cape Horn, he | held at the Royal Agricultural Hall, London, in April, 
passed the necessary examination and became an/| 1882, and a detailed illustrated description of them 
officer in the mercantile marine. In 1875, he witnessed appeared in ENGINEERING, vol. xxxiii, page 327 (1882). 
some diving operations alongside his ship, and began | Unfortunately, however, there was so little demand for 
to wonder whether it would be possible to devise a| this type of apparatus at the time that the work of 
dress and helmet in which the air pump and pipe | further developing it ceased shortly afterwards. 
could be dispensed with. This led him to devote his} About twenty-two years later, Mr. (now Sir) Robert 
spare time during the succeeding three years to the| H. Davis, who entered the firm of Messrs. Siebe, 
study of chemistry and physiology, and in 1878 he left |Gorman and Company in 1882, and had subsequently 
the sea and approached Messrs. Siebe, Gorman and | become managing director, having faith in the future 
Company, the well-known London firm of submarine | of self-contained breathing apparatus for poison-gas 
engineers established in 1820, and put before them a! work, decided to design an improved type, and invited 
scheme for adapting the regenerative system of respira- | Mr. Fleuss to collaborate with him. The result was 
tory apparatus to the Siebe diving dress. After a/|the production of the apparatus known as the Fleuss- 
good deal of experimental work, Mr. Fleuss, in associa- | Davis, an illustrated description of which appeared in 
tion with Messrs. Siebe, Gorman, produced a self-| our columns in vol. lxxxi, page 480 (1996). This was 
contained diving dress. In this apparatus the carbonic | the forerunner of the “ Proto” apparatus, since further 
acid gas contained in the air exhaled by the wearer | developed by Sir Robert Davis for use in mines and 
was absorbed by means of caustic soda, while oxygen, | elsewhere. 
to replace that consumed, was supplied from a portable| Mr. Fleuss’ many inventions included a pneumatic 
reservoir of the compressed gas. tyre, which aroused considerable interest when intro- 
Towards the end of 1879 Mr. Fleuss tested the new | duced some forty years ago; a high-efficiency mecha- 
dress in the experimental tank of the old Polytechnic | nical vacuum pump, and a hand-power ice-making 
in Regent Street. He stayed under water for an hour, | machine. He commenced work on his pump and ice 
and only came up at the earnest request of the directors | machine in the ‘eighties of last century while still 
of the Institution, who had come specially to witness| connected with Messrs. Siebe, Gorman, but about 
the demonstration. Experiments were continued and | forty-two years ago he decided to join Messrs. Pulso- 
the apparatus perfected, and striking proof of its| meter Engineering Company, Limited, Reading, to 
efficiency was obtained during the construction of the| which town he went to reside. During the years 
Severn Tunnel in 1880. In the course of tunnelling | which followed Mr. Fleuss devoted practically the 
operations a spring was tapped, and the heading| whole of his time to the development of these two 
became flooded. The workmen, in making their! specialities. Early in the ‘nineties the Geryk vacuum 
escape, had not time to close an iron flood door situated | pump was demonstrated at a conversazione of the 
1,020 ft. away from the main pumping shaft. This | Royal Society and also before the Royal Institution ; 
opening greatly extended the flooding, and as the | experiments were continued, and, as is well known, 
pumps could not cope with it, several attempts to|these pumps were subsequently widely adopted 
close the door were made by divers wearing ordinary | in scientific laboratories, electric-lamp factories, and 
dress, but without success. At length, as described in| elsewhere. Hand or power-driven Geryk high-effi- 
our columns, the late Alexander Lambert, Messrs. | ciency vacuum pumps, for factory or laboratory use, 
Siebe, Gorman’s chief diver, donned the new apparatus, | are, of course, standard products of the Pulsometcr 
walked the 1,020 ft. up the heading, pulled up rails,| Engineering Company at the present time. The 


Tue death of Mr. Henry Albert Fleuss at his home 
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hand-power ice-making machine, referred to above, 
was called the Raplin; it had a successful career and 
was extensively used in India and the tropics. Some 
fifteen years ago Mr. Fleuss designed, and had built, 
a steam motor-car, which, it is stated, generated steam 
from cold in about three minutes. For some years 
this occupied a great deal of his attention, but the 
invention came when the internal-combustion engine 
had already firmly established itself, and further 
development was abandoned in 1924. Mr. Fleuss 
remained with Messrs. Pulsometer Engineering Com- 
pany, Limited, until his retirement, about five years 
ago, when he went to live in Devonshire. He was 


elected a Fellow of the Royal Soviety of Arts in 1888. | 


In 1883 he was awarded the gold medal offered by 
the Society under the terms of the Shaw Trust, for his 
work on apparatus for saving life in mines; and in 


1911 he received the Society’s gold medal under the | 


Fothergill Trust for an improved model of the same 
apparatus. 





THE LATE MR. R. L. TREVITHICK. 


Mr. Rosert LowrTsian TREVITHICK, whose death, 
we regret to record, took place at Clifton, Bristol, on 
February 3, was for 25 years in the service of the Great 
Indian Peninsula Railway, finally retiring with the 
rank of Locomotive and Carriage Superintendent. 
The grandson of Richard Trevithick, the great pioneer, 
he was born on August 31, 1848, and in October, 1866, 
entered the fitting and erecting shops of Messrs. 
Harvey and Company, engineers, Hayle, Cornwall. 
Three and a half years later, in April, 1870, he pro 
ceeded to the erecting shops of the Great Western 
Railway, at Swindon, for further training, and remained 
there until September, 1872. After spending a year 
in Portugal engaged on various engineering works, 
he returned to this country to take up an appointment 
in the drawing office of the Great Western Railway. 
Three vears later he was given charge of the machine 
shop of the carriage and wagon works of the Midland 
Railway, Derby, but 8 months later, in September, 
1876, he was offered, and accepted, the position of 
district locomotive superintendent of the Great Indian 
Peninsula Railway. Mr. Trevithick retained this 
position for 155 years and, in April, 1891, was promoted 
to the rank of Locomotive and Carriage Superintendent 
of the railway. He continued to act in this capacity 
until his retirement some ten years later. Mr. Trevi- 
thick became an associate member of the Institution 
of Civil Engineers on December 4, 1883, and was 
elected to full membership or December 12, 1897. 


Tue sudden death from pneumonia of Mr. Stanley 
Walker at his home in Golders Green, London, on 
January 29, removes from our midst a promising 
young civil engineer. Mr. Walker, who was deputy 
chief engineer of the Metropolitan Water Board, was 
born in Blackpool, on October 7, 1889. He received 
his general education at Blackpool Grammar School 
and at Blackpool Secondary School, afterwards study- 
ing engineering at Manchester University for two 
years. In 1907, he was articled for three years to the 
late Mr. J. S. Brodie, of Blackpool Corporation, subse- 
quently remaining with him for a further period of 
three years, during which he was engaged on the 
construction of a sea defence wall and promenade, the 
erection of screens and a compressor plant at a sewerage 
outfall works, the installation of two electrically- 
driven storm-water centrifugal pumps and other 
works. In 1913, Mr. Walker secured an appointment 
in the engineering department of Birkenhead Corpora- 
tion, which he retained for two years. His work 
consisted in the preparation of plans and estimates 
in connection with the Local Government Board 
Inquiry into extensions of the Borough boundaries. 
He was also engaged on work connected with tramway 
renewal and maintenance. In 1915, he was appointed 
an assistant to Mr. H. E. Stilgoe, then City Engineer of 
Birmingham, and was given the task of preparing 
plans, estimates, and specifications for the Rea Valley 
and Hockley Valley Sewerage Schemes. In connection 
with these works he superintended the construction of a 
storm overflow chamber and the installation of a cast- 
iron syphon under the River Rea, and other works. 

Mr. Walker proceeded to Plymouth in 1920 to take 
up the position of chief assistant to the Borough 
Engineer, Mr. T. Peirson Frank. He became engaged 
on road construction and widening, the reconstruction 
of a pontoon landing stage, and on works connected 
with the erection of a sanatorium, but, in 1921, he 
left Plymouth to enter the service of the Metropolitan 
Water Board as senior assistant 
Five years later he was appointed chief civil-engineering 
assistant to the Board and, in November, 1930, deputy 
chief engineer. During his service with the Metro- 
politan Water Board, Mr. Walker was closely associated 
with many of the large engineering works carried out, 


| including the completion of the Queen Mary reservoir 
at Littleton, and the construction of filtration plant 
|and machinery at Kempton Park, Walton, Surbiton 
|and Brixton. A former student member of the 
Institution of Civil Engineers, he was made an associate 
member on April 13, 1915, and a full member on 
January 13, 1931. He was elected an associate 
member of the Institution of Municipal and County 
| Engineers in 1919, and a full member of the Institution 
| of Water Engineers on June 12, 1928. 


THE LATE MR. JAMES BRIGGS, 
C.B.E. 


We note with regret the death of Mr. James Briggs, 
C.B.E., which occurred at his residence in Derby 
lon February 2. Mr. Briggs, who was the late and 
| last chief engineer of the old Midland Railway Com- 
| pany, was born on August 24, 1855. He entered upon 
a pupilage of four years with the late Mr. Andrew 
| Johnston, M.Inst.C.E., then chief engineer of the 
| Midland Railway, in 1873 and, in 1877, was appointed 
an assistant on the engineering staff of the railway 
company. In this capacity he was engaged in the 
| preparation of drawings, plans and estimates for a 
|number of important works. He afterwards became 
| chief assistant to the late Mr. F. Campion, engineer 
| for the Southern Division of the Midland Railway, and 
| from 1880 to the end of 1889 acted as resident engineer 
|on a number of constructional works, including the 
| widening of the line and the erection of a new station 
‘at Burton-on-Trent, the widening of the main line 
| between Harlington and Luton, a distance of 7 miles, 
and the widening of the three-mile stretch of main 
|line between Oakley and Bedford. This last under- 
taking comprised, amongst other works, two viaducts 
of ten spans each over the river Ouse. In January, 
1890, he was appointed temporarily engineer for the 
Southern Division of the Midland Railway during the 
illness of Mr. Campion, but was confirmed in that 
position in the following August. He then had 
charge of the maintenance of 1,300 miles of single run- 
ning track, subsequently carrying out a number of 
widenings and improvements and building several new 
stations. In October, 1897, he was promoted to the 
rank of assistant engineer for maintenance, finally 
rising to the position of chief engineer in 1917. For 
his services to his country during the war he was 
awarded the C.B.E. He retired in 1922 upon the 
amalgamation of the Midland and London and North 
Western Railways, but his services were retained by 
the newly-formed London, Midland and Scottish 
Railway Company until the following year, when he 
retired finally. In his youth Mr. Briggs was a student 
member of the Institution of Civil Engineers; he 
was elected an associate member on March 1, 1881, 
and a full member on April 2], 1891. He was also 
a foundation member of the Institute of Transport. 














WORLD PETROLEUM CONGRESS. 


ORGANISED by the Institution of Petroleum Tech- 
nologists, a World Petroleum Coagress will take place 
in London in July next. Membership of the Congress 
is open to al] persons interested in the petcoleum 
industry and the fee for membcrship is 10s. The 
sessions of the Congress will be held at the Imperial 
College of Science and Technology, South Kensington, 
London, 8.W.7, from July 20 to 25. Morning sessions 
will be from 10.30 to 12.30 and afternoon sessions 
from 2.30 to 4.30. The preliminary programme, 
which has just been issued, shows that the Congress will 
comprise geological, engineering, refining and chemical, 
and standardisation sections, and that simultaneous 
meetings will be held in tach section. On Thursday, 
July 20, the subjects to be discussed include, modern 
developments in geological exploration, drilling methods, 
hydrogenation, and the testing of bituminous mate- 
rials. The subjects for Friday, July 21, comprise 
| the geological significance of the regional distribution 
| of oilfields, petroleum production, gas collection and 
| treatment, solvent extraction, keros:ne, the determina- 
| tion of gum, viscosity and its expression, and lubricating 
|} oils. On Monday, July 24, the subjects down for dis- 
| cussion are, geological aspects of oilfield development, 
oil collection and treatment, the transport of oil, the 
modern refinery, the knock-rating of motor and aviation 
| spirit, fuels for high-speed Diesel engines, and the 
| knock-rating of Diesel fuels. On Tuesday, July 25, 
safety in plant and fire control, the measurement of oil 
|in bulk, and international co-operation in standardisa- 
| tion, will be discussed, and the resolutions passed during 





| the Congress will be formally adopted. 
engineer for new works. | 


In connection with the Congress, arrangements are 
being made for a reception and private view of tne 
International Oil Industries Exhibition, on Wednesday 
evening, July 19, and for a dinner to be given on 
Thursday evening, July 20, to the foreign delegates to the 
Congress by the Council of the Institution of Petroleum 


Technologists. Other functions include an exhibition of 
films illustrating the petroleum industry, to take place 
on the evening of July 20, and a banquet, open to all 
members of the Congress, to be held on the evening of 
Moaday, July 24. Arrangements will also be made for 
visits to works of interest on Saturday, July 22, and for 
excursions on July 23. Further particulars regarding 
the Congress and the functions connected therewith will 
be issued in due course, meanwhile all communications 
should be addressed to the Secretary, World Petroleum 
Congress, Aldine House, Bedford-street, Strand, 


| London, W.C.2. 


THE INSTITUTE OF METALS. 


Tue twenty-fifth annual general meeting of the 
Institute of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James's 
Park, Westminster, London, S.W.1, on Wednesday 
and Thursday, March 8 and 9. The annual dinner of 
the Institute will be held at the Trocadero Restaurant, 
Piccadilly Circus, London, W.1, at 7 p.m. for 7.15 p.m., 
on March 8. The programme of the business proceed- 
ings, together with a list of the papers to be presented 
and discussed, are given below. 





Wepbnespay, Marcu 8. 

At 10 a.m., presentation of the annual report of the 
Council, and the report of the honorary treasirer. 
‘** Some Effects of the Addition of Tellurium to Lead,” 
by Messrs. W. Singleton and B. Jones; ‘* The Inter- 
pretation of the Tensile Test with Special Reference to 
Lead Alloys,” by Professor B. P. Haigh and Mr. B. 
Jones; ‘ Experiments on the Effects of Variations in 
Mould and Pouring Temperatures on the Macro- and 
Micro-structures of Some Low Melting-Point Metals 
and Alloys,’ by Miss F. D. Weaver; and * The 
Physical Properties of Zinc at Various Stages of Cold- 
Rolling,” by Mr. R. Chadwick. 

At 2 p.m., “The Fatigue-Resisting Properties of 
Light Aluminium Alloys at Elevated Temperatures,” 
by Mr. J. W. Cuthbertson; ‘The Electrical Con- 
ductivity of Aluminium Wire,” by Messrs. A. J. Field 
and J. H. Dickin; ‘* Graphitic Silicon: Heat-Treat- 
ment and the Electrical Conductivity of Aluminium,” 
by Dr. L. H. Callendar; and * An X-Ray Investiga- 
tion of the Copper-Aluminium Alloys,” by Drs. A. J. 
Bradley and P. Jones. 


Tuurspay, Marca 9, 

At 10.30 a.m., “The Distribution of Porosity in 
Copper Ingots,” by Mr. N. P. Allen; ** The Equilibrium 
of the Reaction between Steam and Molten Copper,” 
by Messrs. N. P. Allen and T. Hewitt ; “‘ An Investiga- 
tion of the Effects of Hydrogen and Oxygen on the 
Unsoundness of the Copper-Nickel Alloys,”’ by Messrs. 
N. P. Allen and A. C. Street; ** Note on the Influence 
of Volatile Chlorides on Magnesium and on Copper,” 
by Messrs. J. D. Grogan and T. H. Schofield; and 
* The Application of the Diamond- Pyramid Indentation 
Test to Copper and Copper-Rich Alloys in the Form of 
Thin Strip,” by Dr. M. Cook and Mr. E. C. Larke. 

In the afternoon a visit will be paid to the Head- 
quarters at Regnart Buildings, Euston Street, London, 
N.W. 1, of the British Non-Ferrous Metals Research 
Association, the laboratories of which will be open for 
inspection. 





Tue MARKING or ImporTED WIRE Rops anp Wire 
Goops.—The Board of Trade informs us that the Stand- 
ing Committee (General Merchandise) has reported on its 
inquiry as to whether imported iron and steel wire 
rods, wire netting, woven wire, wire in coils, and wire 
nails should be required to bear an indication of origin. The 
goods involved include wire rods in coils, umbrella ribs 
and frames reinforcement materials, wire netting, barbed 
wire, wire nails and staples, wire in coils and baling wire. 
The report will shortly be obtainable from H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. 


PRODUCTION OF MINERALS IN NEw Soutn WALEs.- 
According to a preliminary report issued recently by the 
New South Wales Ministry of Mines, it is anticipated 
that the quantities of minerals extracted in the State 
during 1932 will be greater than the 1931 output. Owing 
to the decline in prices, however, the value of the pro- 
duction will approximate that of 1931, namely 7,000,000/. 
The estimated coal output for 1932 totals upwards of 
6,700,000 tons, valued at 4,440,000/., compared with 
6,400,000 tons, worth 4,607,000/. in 1931. The pro- 
duction of coke also increased considerably in 1932. The 
tonnage of crude ore raised at Broken Hill last year 
totalled 220,000 tons more than was the case in 
1931, when 875,000 tons were brought to the surface. 
The net value of the zinc and silver-lead concentrates 
despatched from Broken Hill, will, it is thought not 
exceed 1,380,0001. owing to the depreciation in the 
prices of these products and particularly in that of lead. 
‘The production of gold, on the other hand, totals about 
27,000 oz., and is 40 per cent. above the 1931 figure and 
the best yield since 1921. In 1931 some 800 tons of tin 
were produced, and it is anticipated that the 1932 pro- 





duction will exceed this by a considerable margin. 

















ENGINEERING. 


[FEB. 17, 1933. 





LABOUR NOTES. 


Tue executive council mention, in the February 
issue of the Amalgamated Engineering Union’s Journal, 
that, on the proposal of the society’s representatives, | 
the Central Committee of the International Metal 
Workers’ Federation, at a meeting in Prague, unani- 
mously adopted a resolution pledging support to inter- 
national action for the adoption of a 40-hour working 
week, Representatives of 14 countries were, it is stated, 
in attendance. “It is to be regretted,” the council 
say, “‘ that the representatives of the British Govern- 
ment and British employers opposed the proposal 
put forward,” at Geneva, “ and we are confident that 
their attitude is contrary to the views of the great bulk 
of the working population of this country.” 





The larger part of the space devoted to editorial 
notes is occupied by comments on the same subject. 
In the course of his observations, the writer says: 
‘* Should the present shrinkage of employment continue, 
it will become essential to modify business methods | 





to suit the prevailing conditions and, if western civili- | .. 


sation is to remain in anything like its present form, it 
may be necessary to set up a world authority to handle 
Labour matters as a single world-wide problem and 
entirely repudiate the idea that the standard of one set 
of nations shall be governed by the conditions under 
which more backward countries find themselves. If 
the latter view is allowed to prevail, our civilisation will 
deserve to perish. For many years, wages conditions 
in some of our staple industries have been stunted and 
denied development, because other competing nations 
-we were told—have produced similar goods at cheaper 
prices, and the “ fodder basis’ has been invoked as a 
consequence. These considerations cannot continue 
indefinitely, and, although we can scarcely expect 
constructive industrial improvement from our present 
type of statesmen, our crumbling economic system, the 
huge quantities of dormant capital and other phenomena 
demand the attention of all sections of the community, 
and it is not sufficient to blindly oppose a proposal for 
reduction of hours of labour without offering alternative 
suggestions calculated to produce similar results.” 


The second ballot in the election of a president of 
the Amalgamated Engineering Union is now in progress, 
and has to be completed by March 13. The two candi- 
dates who polled the largest number of votes in the 
first ballot were Mr. J. C. Little, of Newcastle-on-Tyne 
(6,659), and Mr. J. Tanner, of London (5,226). These 
are, therefore, the candidates in the second ballot. 
Mr. C. Lamb, the national organiser, was third with 
5,225 votes. Mr. Little is at present organising district 
delegate for Division No. 12, and Mr. Tanner, organis- 
ing district delegate for Division No. 20. 


In January, the home branch membership of the 
Amalgamated Engineering Union decreased from 
171,165 to 169,161, and the Colonial branch membership 
increased from 22,328 to 22,355. The number of 
members in receipt of sick benefit increased from 
3,481 to 6,565, and the number in receipt of super- 
annuation benefit from 13,260 to 13,321. The number 
in receipt of donation benefit decreased from 9,645 
to 8,389, and the total number of unemployed members 
from 44,676 to 42,584. 


During the fourth quarter of 1932, the General 
Federation of Trade Unions received 7,624/. ls. in con- 
tributions from affiliated societies and paid out in 
benefits 34,2211. 16%. 2d. Writing in the latest quarterly 
report of the organisaticn, Mr. Appleton, the general 
secretary says: “It would be futile and unfair to 
attempt to suggest that the troubles of the last twelve 
months have not weighed heavily upon the financial 
side of the Federation. Fortunately, there do not appear 
to be so many clouds on the industrial horizon—at 
least, so far as unions affiliated to the Federation are 
concerned—and there is, therefore, every probability 
of asteady recovery. The assets of the Federation are 
still over 100,000/., and this provides a steady income 
which will do its share towards restoring funds that 
have been reduced. The management committee feels 
entitled to regard the future of the Federation with 
confidence and to believe in the possibility of its 
extending both its membership and its influence.” 
The number of affiliated societies is 92, of which 60 are 
on the higher scale, 29 on the lower scale and three on 
both scales. The membership on which contributions 
are paid is 430,322, of which 250,695 is on the higher 
scale, 170,387 on the lower scale and 9,240 on both 
scales. The gross membership is 437,763. 


In his report, Mr. Appleton deals in an interesting 
fashion with the subject of strikes—official and un- 





official 


“The time has surely arrived for all con- 


cerned,”’ he writes, “‘ to ask themselves whether these 
disputes, particularly the unofficial ones, always 
indicate intelligence and satisfy justice, and whether 
better results could not be achieved by responsible 
intervention and disciplined acceptance of results 
obtained by negotiating officials. In many of these 
disputes, it is common for employers to charge opera- 
tives with breaches of contract, while in others, the 
operatives throw back this charge. Both may, on 
occasion, have justification, but, the pot calling the 
kettle black, does not make either utensil white. Far 
better for the employer sometimes to sacrifice a little 
of what he regards as dignity and authority, to explain 
the meaning or intention of contemplated changes, 
and also to display willingness to meet Trade Union 
representatives, than for him, without consultation, to 
institute arbitrary controls and directions which irritate 
and antagonise. Stooping to conquer may only be a 
trait of the higher diplomacy, but the practice should 
not be altogether beyond intelligent and educated 
employers.” 


employees must face the fact that conducting modern 
business, in the face of underpaid and alien competi- 
tion, and on a basis of shifting currency values, is not 
quite as easy as falling downstairs. Nor is it to the 
ultimate advantage of employecs that strike action 
should be lightly taken outside their union rules, or 
against the advice of their duly elected officials. The 
lightning strike, orthe strike contrary to rules, may be 
spectacular and secure splash headlines in newspapers, 
but in most organised trades such strikes are quite 
unnecessary. Too often, they discredit officials in 
the eyes of the public, and destroy the value of rules, 
while involving others beside the employer in loss.” 
“It would be interesting,” he adds, * if it were possible 
to find out how much truth there is in the assertion 
that such strikes are amongst the causes tending to 
drive out of the unions their steadier elements.” 


A conference took place in Edinburgh last week 
between representatives of the Shipbuilding Employers’ 
Federation, National Shipbuilders’ Securities, Limited, 
and the shipyard trade unions. An official report 
issued at its close stated that the trade unions pressed 
upon National Shipbuilders’ Securities, Limited, their 
claim for consideration of the principle of compensation 
to displaced workmen once employed in redundant 
shipyards taken over by the company. There was also 
brought forward the question of the creation of sub- 
sidiary trades and ancillary industries. It was argued 
that this could be done by the shipbuilders acting 


various associations affiliated to the Confederation. 
The first questionnaire deals with the present regula- 
tions governing the practice of the engineering profes- 
sion and the granting of engineers’ diplomas, and with 
the suggested regulations now under consideration. 
The question whether restrictions should not be 
imposed on the employment of foreign engineers, due 
consideration being given to their qualifications, is 
also included, together with various questions relating 
to the possibility of establishing international regula- 
tions as regards the practice of the profession and the 
issue of diplomas. moe | 

The second questionnaire refers to the existing 
legislation on the subject of office hygiene, and suggested 
improvements. Precise details are requested on the 
methods of enforcement (system of inspection and 
penalties provided). The second part, dealing with 
the technical aspect, suggests details on which legisla- 





“On the other hand,” Mr. Appleton goes on to say, | 


tion could be enacted, such as the necessary cubic 
volume of air per person, methods of ventilation, 
lighting, heating, &c. Finally, the subject of medical 
inspection and the problem of responsibility for the 
cost of treatment, if required, are dealt with. The 
questionnaire also inquires whether or not it would 
be desirable to distinguish between old and new 
buildings in enacting legislation to enforce the various 
building improvements suggested by the enquiry. 


The main feature of the twenty-first annual congress 
of the General Federation of Japanese Labour was a 
new orientation of the organisation towards “ sound 
trade unionism.” In accordance with this policy, the 
Congress approved the deletion of an Article in the 
Constitution which provided that all male members 
over 20 years of age should in principle be members of 
the Social Democratic Party. Changes were also made 
in the programme of the Federation. In the old 
| programme adopted in 1922, stress was laid on the 
|class war on the ground that the interests of the 
| capitalists and their employees were absolutely opposed 
|to each other. The phrase repudiating capitalism is 
|now replaced by an undertaking to “strive for a 
fundamental reform of the capitalist system.” The text 
of the programme, as amended by the Congress, reads as 
| follows :—{1) Pursuing the ideal of fraternity, we 
| strive for the development and perfection of ourselves, 
| through the promotion of our enlightenment, improve- 
;}ment of technical skill and cultivation of virtue. 
|(2) Through an autonomous organisation and self- 
|imposed discipline of the workers, we strive for the 
| maintenance and improvement of their labour condi- 


bene and the promotion of their mutual welfare. 


through the Federation or by the creation of an in-| (3) In accordance with the existing condition of our 
dependent company. On the question of compensa- |country, we strive for a fundamental reform of the 
tion, Sir James Lithgow claimed that there would not | capitalist system and the establishment of a new, 


be any displacement of labour. 
improved efficiency of the industry resulting from 
concentration of shipbuilding activity would enable 
more work to be obtained as trade improved. As 
regards the creation of ancillary industries on the sites 
of the closed shipyards, Sir James pointed out that the 


He argued that the | sound society. 


The weekly organ of the International Labour 
Office states that in Soviet Russia there is a whole 
category of workers, officially described as “ dis- 
| organisers of production,” who, for a period of six 





board of National Shipbuilders’ Securities had en-| months from their dismissal, may not be employed in 
deavoured to encourage local or new industries, and | their own occupation, but must work as unskilled 
were willing to consider any favourable offer made to | Jabourers in mines or forests, or on loading or unloading 


that end. The question of special industries ancillary, 
to the shipbuilding industry would receive serious con- 
sideration, but he held out little hope of any progress 
being made along that line. 


This category comprises the following 
| workers :—(a) Those who have been absent during 
|the month without due cause; (b) those who have 
changed their employment more than once during 
| twelve months; (c) those who leave their employment 
without waiting for the engagement of a substitute ; 


| trains or ships. 


According to Mr. Sherwood, who was chairman of (d) those who have been dismissed for breaches of 
the conference on the men’s side, the trade unions | labour discipline (continual bad work, excessive pro- 


expressed a desire that some concrete opinion should 


| duction of waste goods, refusal to work, drunkenness, 


be arrived at so that our Government representatives | insolence or violence towards technical or managerial 


at the World Economic Conference would be able to | staff, &c.). 


voice the collective views of workmen and employers. 
It was shown that countries now engaged in ship- 
building were receiving substantial aid from their 
Governments in fostering what were to them new 
industries—shipbuilding and ship-repairing—and that 
shipbuilders in this country were not being given a fair 
deal in international competition. There was general 
agreement that Britain should press for the abolition 
at the World Economic Conference of all subsidies direct 


or indirect, and both sides agreed to remit the further | 


problems arising out of this question to their respective 
executives. The conference also agreed that 
sides should give further consideration to the question 
of scrapping obsolete tonnage. 


A communication received by the International 
Labour Office at Geneva states that the International 
Confederation of Professional Workers has in hand 
two important enquiries dealing respectively with 
measures to prevent the misuse of the title of engineer 
and hygienfe conditions in offices. Two questionnaires 


dealing with these subjects have been sent to the were of this class. 





both | 





There is a further category of persons who are 
|condemned to permanent unemployment under the 
|existing political régime, unless they consent to do 
|heavy unskilled work such as timber cutting and 
| floating, peat extracting, &c. These are persons who 
| have lost their civil rights under the Constitution or 
| by decision of the courts. They have no right to 
register with the employment exchanges. 


It is officially stated that eighteen alien residents of 
| the United States are now leaving for intended future 
| permanent residence in a foreign country for every 
| five immigrants or newcomers admitted for permanent 
|residence in that country. During the four months 
from July to October last, 36,755 emigrants departed, 
8,738 going to Mexico, 5,570 to Great Britain, 2,537 to 
Italy, 2,068 to Germany, 1,527 to Spain, 1,422 to the 
Irish Free State, 1,024 to Poland, and 1,104 to the 
West Indies. One-third of these outgoing aliens were 
labourers. while less than 4 per cent. of the incoming 
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THE HANDLING AND STORING OF 
GRAIN, WITH SPECIAL REFERENCE 
TO CANADIAN METHODS.* 

By H. H. Brovenrton. 
(Concluded from page 145.) 


Buildings.—The problems encountered in the design | 
of grain-elevator buildings are, for the most part, those | 
met with in the design of any lofty and heavily loaded | 


structure. In a typical elevator the load on the 
foundations usually averages about 3 tons per square 
foot over the entire area enclosed by the building lines. 
Frequently working-house basements are below the 
water-line, and in such cases care has to be taken to 
ensure watertight construction as well as walls capable 
of withstanding hydrostatic pressure. The basement 
floor and footings, also, may require special treatment 
if trouble is to be avoided. The bin area in plan 
supported by each of the main columns in the working 
house varies from 225 sq. ft. to 320 sq. ft. in extreme 
cases, and since the bins may be anything from 60 ft. 
to 100 ft. deep, it follows that the load on the ground- 
floor section of one of these columns may be 600 tons to 


1,000 tons, of which 50 per cent. or more is accounted | 


for by the grain in the bins supported by the column. 
A 52-in. octagonal column made of 1:14: 3 concrete 
and reinforced with 4 per cent. of vertical steel and 
1 per cent. of spiral steel can be safely loaded to 
1,000 tons. As there may be 50 to 80 columns in a 
typical working house, the nature of the problem will 
be. understood. All column loads are transmitted to 
reinforced spread footings through reinforced piers in 


Fig.11. WORKING HOUSE BINS 


in the case of a large bin. Designers and elevator owners | other small parcels of grain. The bin-wall reinforcing 


| recognise that, although large bins cost less than small | 
bins, the latter are to be preferred in most cases and 
are likely to simplify the operation of the elevator. 
| In many of the older elevators the storage bins are of 
the open type, but nowadays it is customary to arrange 

| for all the bins to be floored over and efficiently venti- 
The inside bins | sections, bent to the curve of the bins and lapped at 
are ventilated by pipes through the cupola and the | the joints, are used for reinforcing the bin walls. 
outside bins by louvres under the cornice at the top | 
Basements are ventilated in a similar | can be constructed at a cost of about 2i. per ton of 


lated to the outside of the elevator. 


| of the bin walls. 


provided for the storage house depicted in Fig. 12(6) 
is typical. The bins are 19 ft. 5 in. in diameter and 
100 ft. in height. Each bin has a capacity of 22,500 
bushels, and each interspace a capacity of 5,000 bushels. 
The bins are spaced at 20-ft. centres, and the walls 
are 7 in. in thickness. Flat bars on edge in three 


Simple storage houses of 30,000 tons and upwards 


manner, one or more of the bins being used as a/ storage capacity. The mechanical equipment consists 


ventilating duct, as shown at V in Fig. 11. 


manholes are raised 2 in. or 3 in. above floor level. 
The working-house bins are equipped with valves, 
turnheads and extensions, from which the grain is 
discharged into gratings on the ground floor through 
closed portable spouts or into the cleaning machines 
through fixed spouts. Bin valves and belt loaders are 
provided for discharging the contents of the storage 
bins on to the basement conveyer belts. The bins are 
made of reinforced concrete and are designed to with- 
stand the pressure due to the grain, which follows a 
law of semi-fluids and has been investigated mathe- 
| matically by Janssen, Airy, and others. Experiments 
on full-size bins made by Jamieson tend to confirm 
the theory. Grain pressures are found to be propor- 
tional to the diameter of the bin; the lateral pressure 
is about 60 per cent. of the vertical pressure, and both 
pressures show practically no increase after a grain 
depth of three times the bin diameter is reached. Grain 
in motion exerts a somewhat higher lateral pressure 
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the basement. 


The portion of an elevator building 
above the bins is called the cupola, and to its design 
a good deal of attention has been given in recent years. 
In addition to the roof and bin-bottom slab there are 
usually seven or eight floors in the working house, and 
some of these floors are heavily loaded. The floor 
beams are poured at the same time as the supporting 


columns. Depending on the method of construction 
adopted, the floor slabs may or may not be poured 
simultaneously with the beams and columns. Struc- 
turally, storage houses are less complicated than working 
houses because only two floors have to be provided in | 
the majority of cases. The provision of adequate 
lighting and good ventilation control the design of 
basements and cupolas. 

Dealing first with the design of the nest or honey- | 
comb of thin-walled reinforced-concrete bins which, 
collectively, may hold as much as 200,000 tons of 
wheat in a large elevator, the storage capacity of single 
bins varies from 40 tons in the case of small working- 
house bins to 1,800 tons or more in the case of storage- 
house bins—or tanks, as they are commonly called. 
The capacities of the individual bins in the working 
house and storage of an elevator are governed by the 
character of the trade ; but in view of the multiplicity 
of grades, and of the many different kinds of grain to 
be handled, it is desirable to have many relatively 
small bins of varying capacities in the working house 
rather than a small number of large bins. In regard to 
Storage, it may be difficult to keep a large bin filled 
with grain of one kind and grade, and if this cannot 
be done the excess volume is dead storage. Moreover, 
no matter how careful the management, it is possible 
for a car-load or more of poor-quality grain to be 
emptied into a partly filled bin containing high-grade 
grain, and the effect of this is to lower the grade of 
the whole of the grain in the bin. While this is not a 
serious matter if the bin is a small one, it certainly is 
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| show an economy both in concrete and steel. 


| conduits. 


' the storage of grain. 
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than grain at rest, but the increase is negligible when 
the bin-bottom opening is in the centre of the bin. 

Bins are invariably constructed by means of moving 
forms, in which concrete is poured into a shallow 
mould of the desired shape, which mould is moved 
vertically upwards slowly and continuously till the 
desired elevation is reached. When the cupola of the 
working house is constructed in this manner, the 
associated bins must, of necessity, be either square or 
rectangular in plan, in order that the beams which 
support the several floors may be poured. For the 
main storage the bins are circular. In regard to cost, 
there is little to choose between nests of 12-ft. square 
and 12-ft. diameter circular bins. Larger circular bins 
In a 
square or rectangular bin the walls are designed as a 
series of horizontal beams, and reinforcing is requisite 
near both faces of each wall; but in circular bins the 
concrete carries the vertical pressure and transmits the 
lateral pressure to steel reinforcing designed to resist 
bursting. Typical examples of working-house and 
storage bins are depicted in Figs. 11 and 12. In 
connection with the former it will be noted that provi- 
sion is made for housing the leg belts and for staircases, 
passenger elevator, ventilating ducts, pipes, and 
This provision results in about 75 per cent. 
to 80 per cent. of the area in plan being available for 
The working-house bins shown in 
Fig. 114 have a storage capacity of 715,000 bushels 
(or 19,200 tons) of wheat. Two rows of bins have a 
depth of 87 ft. and the remaining two rows a depth of 
78 ft. 


water from entering the bins, all spout-holes and /| bins, together with trippers and belt loaders. 


Fig.12. STORAGE BINS 
a. 


Seven Different Kinds 
of Bin are Shown 


To prevent | of a number of conveyor belts above and below the 


In 
some cases legs are provided to facilitate turning over 
the grain. 

| As the storage-house bins are usually about 100 ft. 

| deep, a single bin may hold 1,000 tons or more of grain, 

|which has to be kept in good order. Overheating 
| indicates that the grain is deteriorating, and while it 
| can be cured by the aeration which results from turning 
| over, the method is generally too costly to apply to 
the detection of overheating. It is customary to 
provide a thermometer system having stations spaced 

5 ft. to 10 ft. apart in the storage bins, All these 
stations are connected to an instrument room in the 
storage-house cupola, the several station connections 
for each bin being made in a box set flush in the 

concrete floor immediately above the bin. In addition 

to the indicating instrument, the switchboard has one 
plug and a dial switch for each bin. To read the 
temperature of the grain at any point in a bin, the 
attendant merely plugs in the corresponding bin 








number on the switchboard and turns the dial switch 
to the depth at which it is desired to measure the 
temperature. In practice weekly readings are taken. 

Typical Elevators.—By combining the _ several 
receiving, shipping, cleaning, and drying facilities 
described in preceding sections it is possible to build 
up from first principles the machinery arrangements 
that are requisite in elevators of any and every kind 
for the economical handling and storing of grain. 
Before noting the leading characteristics of several of 
these elevators, it is desirable to illustrate what is 
meant by combining the facilities. For the simulta- 
neous receipt by rail, and shipment by rail and water, 
the machinery shown diagrammatically in Fig. 20, page 
200, is required, the arrangement being obtained by 
superimposing the receiving and shipping ends shown 
in Figs. 7 and 9, pages 142 and 143 ante, respectively. 
Each leg discharges to a separate garner and scale, and 
the elements are mounted one behind the other. Ina 
similar manner machinery for cleaning and drying can 
be incorporated. Having decided upon the arrange- 
ment of the machinery and the capacities required, the 
floor plans can be made and the elevator buildings 
designed accordingly. The installations described are 
terminal, transfer, and port elevators. 

A longitudinal section of a terminal elevator is given 
in Fig. 21, page 200. The plant illustrated is designed 
to receive by rail and water and, after cleaning and 
conditioning the grain, to ship by rail and water. Its 
functions and capacities are :—(a) To provide storage 
for 10,000,000 bushels, or 268,000 tons of 60-lb. grain ; 
(b) to receive by rail at the rate of 60,000 bushels an 





The circular bins used for the storage houses may 
be anything from 12 ft. to 37 ft. diameter and up to 
150 ft. deep. Bins of 100 ft. depth are common. The 
spaces, or interspaces as they are called, between the 
circular bins are used for storage purposes, and the 
capacity of each interspace bin is about one-fifth that 
of each of the main bins. Occasionally the interspaces 
are subdivided into two or four small bins. Such small 
bins form economical storage for odd car loads and 


hour, or by water at the rate of 20,000 bushels an hour ; 
(c) to ship by rail, in bulk and sacked, at the rate of 
75,000 bushels an hour, or by water at the rate of 
120,000 bushels an hour; (d) to clean grain at the 
rate of 54,000 bushels an hour, and barley at 8,500 
bushels an hour; (e) to clip oats at the rate of 30,000 
bushels an hour; (f) to bleach oats at the rate of 
24,000 bushels an hour; (g) to dry grain at the rate 
of 9,000 bushels an hour. In the complete plant there 
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are 15 buildings in addition to 10} miles of railway 
sidings on which there is room for 1,450 box cars. 
Five of the principal buildings, all virtually under one 
roof, are shown in Fig. 21. The buildings are the track 
shed, dryer, working house, storage annexe, and river- 
house. Adjoining the latter is the marine tower for 
unloading grain which arrives at the elevator by 
water 

The working house is a 5-bay by 18-bay structure 
having 95 circular bins, each 15 ft. in diameter by 75 ft. 
deep, in addition to a large number of interspaces. It 
is equipped with six 15,000-bushel receiving legs, six 
20,000-bushel shipping legs, and 26 auxiliary legs of 
various capacities for the cleaning, drying, and bleaching 
machinery, On the scale floor of the cupola are 18 
2,000-bushel scales as well as a number of automatic 
scales. Distribution of the grain within the house is 
facilitated by two 42-in. reversible transfer belts on 
the spouting floor and by a similar belt in the basement. 
Grain from the scales gravitates to the spouting floor 
for distribution. It may be sent direct from the scales 
to box cars in the track shed, to working house or 
storage bins, and to the river house by belts over the 
storage bins; or it may be spouted to the cleaning and 
conditioning machinery for treatment, and then 
reappear for further distribution. The track shed 
contains 24 receiving hoppers on four tracks, and there 
is a fifth track devoted entirely to shipping by rail, | 
which provides for one car to be loaded with sacked 
grain and five cars with bulk grain. One of the 
receiving tracks can also be used for shipping grain into 
six cars simultaneously. Located on the ground and 
spouting floors of the working house is the machinery 
for the cleaning and treatment of wheat, oats, and 
barley. The bleacher equipment is built on the roof 
of the cupola, and the bleached grain is fed to 18-in. | 
screw conveyors which discharge into storage ned 
reserved for such grain. Designed to operate either on 
continuous feed or batch, the dryer equipment consists 
of 12 units. The dryer house is built over the track | 
shed and is provided with garners having a combined 
capacity of 72,000 bushels. 

Between the working house and the river house is | 
the storage annexe, consisting of 182 main bins 
and 153 interspace bins. The main bins, which are 
21 ft. 11 in. diameter by 105 ft, deep, are arranged | 
14 by 13 and are pitched at 22-ft. 6-in. centres. In| 
the cupola are 12 42-in. reversible belts equipped | 
with four-pulley trippers, and in the basement are 
14 42-in. belts, of which 12 are reversible. All bins 
in the storage are equipped with thermometers so 
that grain temperatures can be taken at 5-ft. levels in | 
any bin. The river house, shown at the extreme right | 
of Fig. 21, is of particular interest. It contains 24 
circular and 11 interspace bins. Of the cipeular bins, 
which are 21 ft. 11 in. diameter by 95 ft. deep, the | 
12 nearest the dock serve as shipping bins, having a | 
total capacity of 192,000 bushels. Below these are | 
pocket bins. 











Each shipping bin discharges through | 
a telescopic dock spout to the vessel lying alongside the | 
elevator. In the river house there are six 20,000-bushel 
legs, each of which is tributary to a 3,000-bushel 
garner and 2,000-bushel scale. The scale hoppers | 
discharge to the bins through spouts, to the storage- 
house belts within reach, and to the 42-in. transfer | 
belt in the cupola. There is a similar belt in the 
basement which runs the full length of the house and | 
under the adjacent marine tower. Under the w hart | 
there is a 36-in. belt which receives grain from any of | 
the shipping bins and delivers to a similar belt housed 
in an elevated gallery parallel to the wharf. The | 
gallery belt, intended primarily for trimming purposes, | 
discharges by means of a tripper through any one of | 
a number of dock spouts into the vessel. The shipping: | 
bin dock spouts are arranged so that they may return | 
grain by means of auxiliary spouts to the receiving 
legs in the basement, to the shipping gallery belt, and | 
to the basement transfer belt. In a similar manner | 
the pocket bins can discharge to the legs and basement | 
belts. 

In Fig. 22 is shown a section of an elevator intended 
primarily for the rapid transference of cleaned and 
conditioned grain from boats to railway box cars. | 
For the handling of Canadian grain, elevators of this | 
kind are provided by the rai'way companies at the | 
transfer points on Georgian Bay and at several of the | 
lower Lake ports. Large storage capacity is needed 
to provide for the considerable tonnage of grain which 
accumulates prior to the closing of Lake navigation, | 
and which is forwarded by rail during the winter | 
months to ports on the Atlantic seaboard. The equip- | 
ment of a typical transfer elevator consists of three | 
travelling marine towers, a storage house of, perhaps, 
6,000,000 bushels capacity, and a small working house. | 
In the latter there are four 15,000-bushel legs, each of | 
which is tributary to a garner and scale. Box cars are | 
loaded by spouts in the manner described on page 144 
ante. A lofter leg in each of the marine towers discharges | 
weighed grain from the marine leg into a telescopic | 
spout delivering through spaced openings in the roof 


of the storage-house cupola on to either of two reversible | elevators at Vancouver. 


belts. The latter, by means of trippers, load the 
grain on to any of the four 42-inch belts over the 
storage, which, in addition to feeding the storage bins, 
also permit of direct transference of grain from boat 
to box cars. In this case the 
grain is taken by belt into the 
working house and, after being 
weighed in car-load lots, is 
spouted into cars. In the stor- 
age-house basement there is a 
system of belts, four of which 
are arranged to discharge into 
the boots of the legs in the 
working house. The legs are 
also fed through floor gratings 
and portable spouts from the 
working-house bins. Other 
items of equipment are con- 
veyors for transferring grain 
from the working house to the 
storage, and a boat spout 
through which grain can be 
shipped by means of a belt from 
the working house to boats or 
barges lying alongside the ele- 
vator. Although not intended 
to serve as cleaning houses, 
these elevators are, in some 
instances, provided with one or 
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These receive in bulk by rail 
and ship by water, in bulk for the European market, 
and in bulk or in sacks for the Orient. 

A typical port elevator equipped for cleaning and 
conditioning, and arranged for receiving and shipping 







Fig. 20.COMBINED RECEIVING AND 
SHIPPING FACILITIES 
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in the terminal elevators at the head of the Lakes. Ex- 
amples of port elevators which serve as transfer houses 
are the several elevators in the Port of Montreal, which 
have facilities for receiving and shipping large quantities 
of grain both by water and by rail, for storing a con- 
siderable tonnage, and for cleaning on a small scale. 
Examples of cleaning houses at Canadian ports are the 











NGINEERING 


by rail and water, will now be described. The four 
unloaders in the track shed are together capable of 
emptying 28 box cars an hour. Each of the four 
42-in. receiving belts carries the grain to the boot of 
25,000-bushel receiving leg in the basement of the 
working house. In addition to these four legs there 
are seven shipping legs and nine auxiliary legs. The 
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first storey of the working house contains the warehouse 
separators, the oat clippers, six 42-in. belts under the 
15 shipping bins, and the spouts from the working- 
house bins to the cleaners, belts, and floor gratings, 
respectively. Screenings from the machines are fed 
into basement hoppers, which discharge into pneumatic 
conveyors leading to the dust-house. The working- 
house bins, 97 in number, provide storage for 750,000 
bushels of grain. 

On the distributing floor of the cupola are 13 
20-in. Mayo distributing spouts and five telescopic 
spouts, and on the bin floor there is a disc separator 
served by a large garner. The spouting floor accom- 
modates the spouting from the scales as well as a 
42-in. reversible transfer belt which receives grain 
from the scale hoppers and discharges to any of the 
spouts below. 
2,500-bushel scales and four 800-bushel scales. Each 
of the large scales is fed from a 3,000-bushel garner 
immediately above, while the small scales draw from 
garners of 1,800 bushels capacity. The top floor is 
occupied by the heads of the 20 legs, each head having 
its own motor and enclosed gear drive. Access to the 
several floors is furnished by two passenger lifts, one 
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Fig.25. PLAN OF GALLERY SYSTEM. 





Fig. 25 are designed so that six streams of grain leaving 
| the elevator on 42-in. belt conveyers can be loaded 
|into vessels berthed alongside the jetty and pier at a 
maintained rate of 4,200 tons per hour, or 700 tons 
| per belt per hour. Moreover, water-borne grain can 
be unloaded from vessels at the end of the grain jetty 
at the rate of 120 tons per hour, weighed and put into 
storage, without in any way interfering with the loading 
operations. The conveyer installation is such that any 
stream of grain from the elevator can be discharged 
from any one of the 59 dock spouts, and provision is 
made to extend the gallery system to another pier 
when the traffic justifies the development. On the 
grain jetty three streams of grain can be fed simulta- 
neously into a vessel berthed on either side. 

Six shipping conveyers under the shipping bins in the 
elevator, in three tiers of two each, numbered | to 6, 
extend to tower A, where the motors and drives are 
located. These conveyers discharge through fixed 
spouts and belt loaders to conveyers 7 to 12, also 
arranged in three tiers of two each, which are housed 
in the long inclined gallery connecting towers A and B. 
Conveyers 7 to 12 are driven from motors in tower B 
and discharge through fixed spouting to six telescopic 
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Fig.26.WHEAT PRODUCTION, NET IMPORTS & 
CONSUMPTION IN THE UNITED KINGDOM 
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of which runs from the basement to the top floor and 
the other from the bin floor to the top floor. Slide 
poles are provided between the scale and bin floors, 
and there is a staircase through the bins near the 
centre of the house. Eight dryer units, each rated at 
500 bushels an hour, are installed in the dryer house. 
The grain is spouted direct from the scales to eight 
6,000-bushel garners above the dryers, and is discharged 
from the latter through fixed spouts to legs which 
provide for the distribution of the dried grain. 

The 3,000,000-bushel storage annexe has 182 circular 
and 153 interspace bins. The circular bins, arranged 
14 by 13, are 15 ft. 4 in. inside diameter by 96 ft. 
deep, and are pitched at 16-ft. centres. Above the 
bins there are ten 48-in. belts, and in the basement 
seven 42-in. belts convey the grain from storage to 
the boots of the shipping legs in the working house. 
A thermometer system is provided for recording the 
temperature of the grain in the bins. The dust 
collecting arrangements, which include a low-pressure 
system of sweeps for the basements and a vacuum 
sweeping system with 160 intakes for the other floors, 
are divided into nine units. The dust house has bin 
capacity for two car-loads of dust. At the bottom 
of the bin is a screw conveyer and agitator for loading 
dust in bulk. 

To enable vessels to take in grain without inter- 
rupting other operations of loading and unloading, it is 
usual to connect a number of berths to the elevator by 
an overhead belt-conveyer system—or gallery system, 
as it is called. Thus at Montreal, where the system 
was introduced in 1908, the elevators can deliver grain 
to any of the 30 or more ocean steamships moored at 
their regular berths. The belt galleries shown in 


| floor openings. 





distributing spouts, each of which is tributary to eight 
Six of these openings are over fixed 
spouts leading to conveyers 13 to 18, inclusive, and the 


| other two openings are intended for spouts to future 


conveyers, shown dotted in Fig. 25. Four conveyers, 
13 to 16, extend from tower B to the end of the grain 
jetty in one gallery and are driven from tower B. Two 
conveyers, 17 and 18, extend from tower B to tower C 
and discharge by means of fixed spouting and belt 
loaders either to conveyers 19 and 20, extending along 
the pier, or to conveyers 21 and 22, extending to 
tower D. The driving motors for conveyers 17 to 20 
are located in tower C. Conveyers 21 and 22 discharge 
to conveyers 23 and 24 extending along the pier in 
a separate gallery, as shown. All four of these con- 
veyers, namely 21 to 24, are driven from tower D. 
The conveyers along the jetty and pier are carried in 
galleries 70 ft. above quay level. There are eight 
self-propelling two-pulley trippers in the gallery on 
the jetty and three trippers in each of the galleries on 
the pier. These discharge through fixed spouting to 
the telescopic dock spouts spaced at 60-ft. centres 
apart. Each dock spout has a total length of 70 ft. 
and is mounted on a boom of 20-ft. radius, arranged to 
swing back against the gallery when the spout is not 
in use. It will be understood that, instead of the dock 
spouts being of the fixed type, they may be portable. 
If desired, the galleries may be some distance from 
the face of the quay. 

Look-out stations, glazed on three sides, are provided 
in the galleries over the jetty and pier. ‘These stations, 
of which there are two on each side of the gallery over 
the jetty and two oa each gallery over the pier, contain 
the signal, telephone, and speaking-tuhe apparatus 
necessary for the proper working of the system. For 
the purpose of removing dust from the motors located 
in the several towers A to D, a compressed-air system 
is installed. Each of the six belt loaders in tower A 
is connected to the main dust-collecting system of the 
elevator. At the end of the jetty there is a marine 
tower containing two suction unloaders, each of which 
is tributary to an automatic scale which discharges to 
a bucket elevator. The latter spouts to garners or to 
a 30-in. belt conveyer, numbered 25, carried in a 
small gallery underneath the main gallery over the 
jetty to tower B, where it discharges to conveyer 26 
at a lower level and in a separate gallery. This con- 
veyer, in turn, discharges to conveyer 27, also in a 
separate gallery, terminating in a room on the roof 
of the track shed adjoining the elevator. Conveyer 27 
discharges through a turnhead to either of two spouts, 


one of which is for loading railway wagons and the 
other for placing the grain into storage. 

Conclusion.—The machinery and methods described 
in the paper, modified if necessary to suit local condi- 
tions, can be applied in most of the grain-exporting 
countries. I]t is the ambition of many of these coun- 
tries to follow the Canadian plan of handling and 
storing when world conditions permit of financing on 
reasonable terms. The position of the importing 
countries is on an entirely different footing. For 
geographical and other reasons, neither the elaborate 
machinery used nor the methods of handling practised 
are requisite, but a careful examination of both cannot 
be other than beneficial. Moreover, the adoption of 
the Canadian method of silo construction is recom- 
mended. The provision of safe storage for the grain 
supply is as important to a community as is a safe 
system of banking. To those whose very existence 
depends on the regular receipt from overseas sources 
of six-sevenths of their chief food supply, the question 
of safe and adequate storage is one of prime importance. 

The wheat statistics for the United Kingdom are 
plotted in Fig. 26. To rely, as we do rely under present 
conditions, on grain stored several thousand miles 
away is on a par with relying solely on the clouds for a 
water supply. To ensure a plentiful supply of water, 
reservoirs are constructed near the centres of consump- 
tion. In the case of the grain supply, the prudent 
course to follow would appear to be that of providing 
safe storage of capacity sufficient for four to six months’ 
normal consumption, or for 2,000,000 tons to 3,000,000 
tons of wheat. Such storage, spread over not less than 
eight centres, should be divided into about 24 units of 
various sizes which can be readily determined. Although 
grain stored in silos can be kept in good condition for 
long periods, if the plan advocated by the author were 
adopted the wheat would not remain in store for any 
length of time. It is of interest to note that the 
annual cost of safe storage of the capacity stated 
would not exceed the insignificant sum of 44d. to 6d. 
per head of the population, and the benefit derived 
therefrom would be a measure of security which by 
no stretch of imagination do we at present enjoy. 

In the light of after events, the Report of the Royal 
Commission on Supply of Food in Time of War, pub- 
lished in 1904, makes interesting reading. Both the 
danger to and the cost of protecting the merchant fleet 
were greatly under-estimated. The post-war increase 
in the number, size, and radius of action of submarines 
has introduced factors about which little was known 
when the report was issued. The experts have recently 
been investigating the desirability or otherwise of 
giving a bonus or preference to our kinsmen within the 
Empire on the wheat they send to this country, but 
in the author’s opinion the granting of a bonus should 
have been conditional on a guaranteed minimum ton- 
nage of wheat being stored in the United Kingdom 
by the producing country. The expression “ safe 
storage” has been used advisedly, to distinguish it 
from other methods, known as floor and sack storage, 
which no country in an impoverished world can afford 
to use. Had the paper been concerned with grain- 
handling in general, it would have been possible to 
include a number of striking illustrations showing the 
disastrous results attending the storing of grain in an 
unscientific manner. It is sufficient to state that no 
less than 8 tons of mice were caught in a non-silo grain 
store in four days at a time when the people of Britain 
were rationed for food. 

The author desires to acknowledge his indebtedness to 
all those who have assisted him. Due to the kindness 
of the Canadian Government, of the Canadian Pacific 
Railway Company, of Mr. Asa Binns, M.1.Mech.E., 
of the Port of London Authority, and many others, 
he has been able to build up and present a composite 
cinematograph film which illustrates the entire grain 
movement. All the examples described in the paper 
are the work of the John 8. Metcalf Company, Limited, 
consulting engineers, of Montreal, with whom the 
author is associated. To Mr. H. Rolph he is under 
great obligation for suggestions in regard to the paper. 





TRACKLESS TROLLEY OMNIBUSES IN SYDNEY, AUS- 
TRALIA.—Messrs. A. E. C. (Aust.) Pty., Limited, are to 
supply a number of trackless trolley omnibuses to the 
tramway authorities in Sydney, New South Wales, for 
experimental purposes. lf the experiment is a success, 
regular services in certain suburban areas will no doubt 
be established. 


ASSOCIATION DES INGENIEURS SorTIS DE L’EcOLE 
DE LikcEe.—At the suggestion of its scientific committee, 
the Association des Ingénieurs sortis de l’Ecole de Liége 
has decided to award the Gustave Trasenster Medal for 
1933 to Dr. Edouard Branly, the eminent French physi- 
cist, for his werk in the early development of wireless 
telegraphy. Created to perpetuate the memory of a 
distinguished president of the Association, the Gustave 
Trasenster Medal is awarded to those who have made out - 
standing achievements in the realm of science. The medal 
was presented for the first time in 1932, the recipient 





then being Mr. Henri Le Chatelier. 
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Wuewn it is required to deliver small quantities of | entirely on the discharge side. 


water at considerable heights or pressures, it is usual 
to employ either a small pump of the positive displace- 
ment or centrifugal type. Neither of these alternatives 
is entirely satisfactory, however, as the positive dis- 
placement pump, whether of the reciprocating or 
rotary type, is open to such objections as noise, rela- 
tively rapid wear, and the necessity for frequent 
attention, while the centrifugal pump must either be 
fitted with an impeller of relatively large diameter to 
create the head, or, alternatively, must be fitted with 
multiple impellers. In addition, when only small 
quantities of water have to be dealt with, small air 
leaks in the suction pipe or at the stuffing box may cause 
failure to deliver or create unstable working. To over- 
come these difficulties a centrifugal pump working on a 
novel principle, called the ** Wee-Mac ” pump, has been 
introduced by Messrs. Drysdale and Company, Limited, 
Bon-Accord Works, Yoker, Glasgow. This pump, 
which is illustrated in Figs. 1 to 6, on this and the 
opposite pages, is designed with capacities from 120 
gallons to 3,000 gallons per hour and for heads from 
15 lb. to 150 Ib. per square inch. The design of the 
impeller and casing is such that the pump will evacuate 
air from the suction pipe without difficulty, and as it 
will develop a head about three times that of an ordinary 
centrifugal pump of the same size, the introduction of 
more than one stage is only necessary when a high head 
is required at a relatively low speed. 

Up to a point, the pump resembles an ordinary 
centrifugal model, in that it has a casing fitted with 
suction and discharge pipes, and an impeller mounted 
in the conventional manner. The pump, however, is 
always arranged with both the inlet and discharge 
branches at the top. The interior arrangement 
entirely different from an ordinary pump in which the 
fluid enters the impeller near the centre and leaves at 
the periphery. In the pump shown, the central portion 
of the impeller takes no part in the pumping action, the 
latter being entirely performed by a series of buckets 
cast round the rim. As shown in Fig. 3, the impeller 
is mounted between two side-p lates in the casing, which 
is concentric with the axis of rotation. The side plates 
have plain inner faces, in which two water channels 
are cut, one in each plate, concentric with the path of 
the blading. The channel on the suction side, starting 
with the full area, gradually narrows until it dies away 
flush with the sides of the blades, the total length of the 
passage being about three-quarters of the circum- 
ference of the blade path. The outlet channel is similar 
but in the reverse direction, the two channels, in effect, 
constituting a continuous canal passing obliquely 
through the impeller. The arrangement will be clear 
from Figs. 4 and 5, the former showing a development of 
the passages and blading, and the latter being a 
diagrammatic arrangement showing the position of the 
points A and B of Fig. 4, in elevation. 
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Assuming that the impeller is revolving, it will be 
evident from Fig. 4 that after the buckets have passed 
the end of the suction passage, the water must leave 
Pressure will, therefore, 
be built up at the wider end of the discharge passage. 
Owing to the narrowing width of the suction passage, 


the same effect will'take place, to a reduced extent, before , 


the buckets reach the point referred to, and as a result 
the pressure throughout the length of the discharge 
passage will be higher than that in the inlet passage, 
with a gradual increase towards the large or delivery 
end. 

Owing to this difference in pressure between the two 
sides of the impeller, water will flow back through 
the blades at the following end as shown by the 
arrows, and the jets leaving the impeller in this way 
entrain any air which may be present on the suction side, 
this air being subsequently carried through and de- 
livered on the discharge side. It will be appreciated 
from what has been said that a progressive rise in 
pressure occurs in each bucket as it travels from the 
suction to the discharge opening, giving a multi-stage 
pumping effect with a high discharge pressure. 

The pump is self-priming without the necessity for 
valves on either the suction or discharge side. It will 
be noticed from Fig. 3 that a considerable body of water 
is left in the casing, even though both the suction and 
discharge pipes be empty, as there is a large space on 
the outer sides of the side plates. The quantity of 
water trapped in this way is utilised to create a strong 
suction in the inlet pipe, and when the water begins 
to come over the suction bend, the air which was pre- 
viously in the pipe is trapped in the narrow end of the 
suction channel, as shown in Fig. 6, and is carried along 
with the water in the manner already described. In 
this case, owing to the greater difference in pressure 
on the two sides of the impeller, a much larger propor- 
tion of the water is recirculated through the impeller, 
so that the air is rapidly passed to the delivery pipe. 
There is, of course, no separator such as is employed 
in pumps of the water-ring self-priming type, neither 
are there any rubbing or rolling surfaces which would 
be liable to wear when pumping gritty or non- 
lubricating liquids. 

The pump is made ina variety of models to suit 
different applications, a self-contained portable unit, 
with direct motor drive being shown in Fig. 1, and a 
motor-driven unit for wall mounting, with float control, 
in Fig. 2. Other models include either portable or 
stationary sets driven by a petrol engine. Only a 
moderate impeller speed is necessary, an average figure 
being 1,450 r.p.m., so that the shaft packing is working 
under favourable conditions, and there isnohum. The 
continuous pressure and flow ensure the entire absence 
of water-hammer, and there is no possibility of over- 
loading the motor, since the power falls as the flow 
increases. If it is desired to regulate the output, a 
control valve can be fitted on the suction side, and in 
such circumstances no overloading of the motor will 
occur if the valve is completely shut while the pump 1s 
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running. Tests have shown that static suction lifts up 
to 28 ft. are practicable, while if the pipe is completely 
closed, it is stated that a suction effort of 32 ft. can be 
obtained at sea level under normal barometric condi- 
|tions. The pump will, therefore, overcome airlocks due 
to loops or rises in the suction pipe without difficulty. 
| This feature avoids the necessity for exercising special 
care in the suction pipe layout, as a continuous down- 
ward slope is not essential. 


| 
——— 


|/ELECTRICAL ENGINEERING IN 1932. 


| As the electrical engineering industry ultimately 


| depends for its prosperity on the amount of elec- 
| tricity consumed for various purposes, the statistics 
|relating to this consumption which are issued from 
|time to time by the Electricity Commissioners form 
|a useful indication of the progress that is being made. 
During the year ended December 31, 1932, the total 
amount of electricity generated by authorised under- 
takings was 12,224,000,000 kw.-hr., as compared 
with 11,443,000,000 kw.-hr. in 1931, an_ increase 
of 811,000,000 kw.-hr., or 7-1 per cent. That such 
an increase should be possible during a period when 
the industrial depression is directly reflected in a 
falling power load is sufficient explanation of the 
optimism which is to be found in most of the reports 
we have received from manufacturers of electrical 
equipment. The relatively satisfactory position of 
these manufacturers is, of course, in part due to the 
erection of the grid and frequency standardisation, 
though even on the generating side orders were not 
lacking, and we believe that manufacturers look for- 
ward to the results of the present year not unhope- 
fully. The market for light apparatus was good, so 
that, on the whole, the industry managed to carry on 
satisfactorily. If trade revives its prospects are rosy. 
As regards generating plant, the outstanding units 
erected by Messrs. British Thomson-Houston Company, 
Limited, Rugby, during the year were the first of 
two 75,000-kw. sets for the Barking station of the 
County of London Electric Supply Company; 4 
67,200-kw. set for the Battersea power station of the 
London Power Company; a 50,000-kw. set for the 
Ironbridge power station of the West Midlands Joint 
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Authority ; and a 30,000-kw. turbo-alternator for the 
Ford Motor Company at Dagenham. The last set has 
been designed to operate at a steam pressure of 1,200 Ib. 
per square inch and a temperature of 725 deg. F. 
Tests were also carried out on a 37,500 kv.-a. machine 
for the Spondon station of the Derbyshire and Notting- 
hamshire Electric Power Company, on a 18,750 kv.-a. 
machine for the Norwich Corporation, and on a 12,500- 
ky.-a. machine for the North Metropolitan Electric 
Power Company. 

Messrs. The English Electric Company, Limited, 
Queens House, Kingsway, London, W.C.2, manufac- 
tured a 20,000-kw. set for the Sheffield Corporation, 
while Messrs. General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, supplied a 
number of sets to private generating plants. Messrs. 
The Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, secured orders for two 
two-cylinder 60,000-kw. sets for the new station of the 
Fulham Corporation. These will be supplied with 
steam at a pressure of 600 lb. per square inch and a 
temperature of 800 deg. F., and will run at 1,500 r.p.m. 
The same firm supplied one of the 67,200-kw. sets for 
Battersea, and work was also put in hand for a 25,000- 
kw. unit for the Neasden station of the Metropolitan 
Railway. A third 32,500-kw. set for the Victoria 
Falls and Transvaal Power Company was completed, 
these being the largest yet made in this country for 
a speed of 3,000 r.p.m. A 13,750 kv.-a. set, which was 
shipped to the Chinese Engineering and Mining Com- 
pany, was remarkable for its low weight of 7-7 Ib. 
per ky.-a., in spite of the fact that its speed was only 
1,500 r.p.m.; it was of two-pole design. Two 850 kw. 
pass-out turbines for the Monsanto Chemical Works 
in North Wales, were designed for the relatively 
high initial conditions of 400 lb. per square inch and 
& temperature of 800 deg. F. and a pass-out pressure 
of 150 Ib. per square inch. Two 26,000 kv.-a. sets at 
North Tees were converted from 40 to 50 frequency, 
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while another complete conversion was that of two 
23,500 kv.-a. units at Dalmarnock. Three 40-cycle 
machines at Hartshead were replaced by others working 
at a frequency of 50. The capacity of the alternators 
shipped by the firm during 1932 was 260,000 kv.-a. 
Messrs, C. A. Parsons, Heaton Works, Newcastle-on- 
Tyne, installed a second 25,000-kw., 33-kv. to 36-kv. 
set at the Brimsdown station of the North Metropolitan 
Electric Power Station Company, while four other 
machines, to work at the same voltage, were ordered 
by the South Wales Power Company, the Swansea 
Corporation and the Cape Town Corporation, respect- 
ively. The Swansea turbines will have an output of 
30,000 kw., and will be supplied with steam at a 
pressure of 600 lb. per square inch and a temperature 
of 825 deg. F., the speed being 3,000 r.p.m. Orders 
for machines generating at normal voltages included a 
30,000-kw. set for Brighton, which will be supplied 
with steam at a pressure of 650 lb. per square inch 
and a temperature of 850 deg. F. The condensate 
temperature will be raised to 340 deg. F. by four 
stages of regenerative heating. The largest machines, 
which left the Heaton works during 1932, were the 
three 50,000-kw. machines for the Dunston station of 
the Newcastle-on-Tyne Electric Supply Company. 
These are designed for a steam cycle which will involve 
the re-superheating of the partially-expanded steam 
to its initial temperature of 800 deg. F. Two 36,000- 
kw. sets were also completed for the Copenhagen power 
station, while others included a 30,000-kw. machine 
for Hackney, a 20,000-kw. set for Congella, and a 
12,500-kw. set for Pretoria. 
As regards transformers, Messrs. British Thomson- 
Houston Company report a record output. The 61 
units with a total capacity of 114,375 kv.-a. for the 
Uhl River scheme were practically completed, as were 
the aggregate of 1,116,000 kv.-a. of 132-kv. and 
33-kv. units for the Central Electricity Board. The 
Irish Free State Electricity Supply Board ordered a 
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| 10,000kv.-a., 33-kv. transformer, and Messrs. Balfour 
Beatty and Company two 21,000 kv.-a., 132-kv. water- 
|cooled units and two 20,000 kv.-a., 132/125/34-kv- 
| air-jet-cooled units for the Grampian Power scheme. 
Messrs. Genera] Electric Company’s work in connection 
with transformers was principally focused upon special 
| types, including the air-blast units designed for use 
in conjunction with the mercury-are rectifiers supplied 
to the London Electric Railway and the London, 
Midland and Scottish Railway, and for employment 
with electric furnaces. The cooling equipment for two 
6,250 kv.-a. transformers exported to Spain included 
|a circulating pump for driving the hot oil through a 
radiator immersed in the tail-race of a hydro-electric 
plant. Messrs. Metropolitan-Vickers Electrical Com- 
pany supplied four 3,000 kv.-a. air-cooled units to the 
Central Electricity Board, the tap-changing equipment 
on which is on the low-tension side. This prevented 
any complication in the high-tension winding, which is, 
of course, of small section. Two of these transformers are 
arranged to accommodate 132-kv. Pirelli cable sealing 
ends. As the low-tension cables are led into through a 
trifurcating box, the whole transformer is metal- 
clad, this being the first case of such a design being 
used at this voltage in this country. Two 20,000 kv.-a. 
| banks, together with a number of smaller units, were 
manufactured for the Victoria Falls Powet Company. 
| A large booster-regulating equipment, consisting of a 
| double-wound exciting transformer, was also supplied 
|to the same concern, while 16 similar equipments 
| were manufactured for the Manchester Corporation. 
| Eighteen 500 kv.-a. and seven 1,000 kv.-a. single-phase 
transformers were supplied to the Newcastle Electricity 
Supply Company in connection with the re-designing 
of the Newcastle city network. The control gear for 
the on-load regulation on these units is arranged so 
that individual remote control and automatic control 
is available, while, where a number of units are running 
in parallel, in no circumstances can the transformers be 
more than one tapping out of step with one another. 
Messrs. C. A. Parsons and Company, Limited, manufac- 
tured a transformer for Messrs. A. Reyrolle and Com- 
pany, Limited, which will give 600,000 amperes under 
short-circuit conditions. This is employed in con- 
junction with a 1,500,000 kv.-a. Parsons turbo-alter- 
nator for testing switchgear. 

In the field of electric traction the most important 
event of the year was the conversion of the Southern 
Railway’s main line to London, Brighton, and Worthing. 
A considerable proportion of the sub-station equipment 
for this was supplied by foreign firms, though Messrs. 
English Electric Company manufactured the 132-kv. 
switchgear through which a connection is made from 
the grid. The train equipment was manufactured by 
Messrs. British Thomson-Houston and Messrs. Metro- 
politan-Vickers Electrical Companies. On the exten- 
sion of the London, Midland and Scottish Railway from 
Barking to Upminster the sub-station plant, consisting 
both of rotary converters and rectifiers, was supplied 
jointly by Messrs. British Thomson-Houston and 
Messrs. General Electric Companies, while the same 
firms also manufactured the rectifiers for the westward 
and northward extensions of the Piccadilly Tube. Two 
sub-stations for the Stanmore extension of the Metro- 
politan Railway were equipped with rotary converters 
by Messrs. General Electric Company, and the same 
firm also supplied similar plant for extending a number 
of existing sub-stations on the same railway. Messrs. 
British Thomson-Houston Company manufactured two 








rectifiers for the Newport and Shildon line of the London 
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and North Eastern Railway, in place of the rotary | 
convertors which were originally installed. Messrs. 
Metropolitan-Vickers Electrical Company equipped two 
automatic rotary convertor sub-stations for the Tyne- 
mouth line of the same company. 

As regards other orders, Messrs. British Thomson- | 
Houston Company manufactured three Diesel-electric 
locomotives for use at the Dagenham works of the 
Ford Motor Company and two battery train units for | 
the Great Southern Railway of Ireland. Messrs. 
English Electric Company are building 42 motor 
coaches and 21 trailer coaches for the Danish State 
Railways, seven articulated units for the South Indian 
Railway, and two bogie locomotives for the Bermuda 
Railway to the order of Messrs. Drewry Car Company, 
Limited. A large number of buses and a great deal of 
tramway material has also been produced. Messrs. 
Metropolitan- Vickers Electrical Company secured orders 
for five 2,000-kw., 1,500-volt motor generators for high- 
voltage traction on the Ural Railways and for 36 
locomotives for the Hungarian State Railways, four of 
which are now in service. 

In the switchgear field the most important develop- 
ments were in connection with methods of obtaining 
a closer control of the are. All the standard oil circuit- 
breakers manufactured by Messrs. British Thomson 
Houston Company, Limited, are now equipped with 





devices of either the cross-jet box or oil-blast-explosion 
chamber type. A new switch for pressures up to 33 kv., 
made by this company, incorporates a bushing-type 
current transformer trip in conjunction with a Restox 
rectifier, and thus enables adequate protection to be 
given to a comparatively small transformer connected 
to an overhead line. It is fitted with an automatic 
reclosing device, so that the supply is restored if the | 
opening has been due to a transient disturbance. 
Messrs. English Electric Company exported switchgear 
to Greece, India and South Africa. Messrs. Ferguson, 
Pailin, Limited, Higher Openshaw, Manchester, com- 
pleted the greater part of their contracts for the 
grid, and now have in course of manufacture a 
switchboard incorporating vertically isolated round 
tank circuit-breakers for the Stepney Corporation. 
As the circuit voltage is only 6-6 kv., the circuit 
breakers on this board have been designed to carry 
4,000 amps and are all fitted with cross-jet explosion 
pots. The same firm are constructing the main low- 
tension switchboard for the Dagenham works of the 
Ford Motor Company. This consists of 29 panels. 
They have also supplied a number of units to Belgium, 
Finland, Russia, Pedi, and the Dominions. Messrs. 
Metropolitan-Vickers Electrical Company have intro- 
duced an 11-kv. outdoor circuit breaker with automatic 
reclosing mechanism, as well as a simplified solenoid 
operating equipment. During the year the 66-kv. 
metal-clad equipment for the Battersea station of the 
London Power Company has been installed, and two 
sections are alive. A considerable amount of existing 
equipment is also being reconstructed preparatory 
to connecting it to the grid. Among the orders 
received were those for the switchgear and control 
equipment for the Mersey Tunnel ventilation scheme, 
for the switchgear for the control of the auxiliaries at 
the Barking station, and for the sub-stations on the 
Watford line of the London Midland and Scottish 
Railway. The equipment for the Hungarian State 
Railways electrification was also completed. 

As regards ship propulsion, the machinery of the 
Queen of Bermuda, which is now being equipped at 
Barrow-in-Furness, will contain four General Electric | 
7,500-kw. turbo-alternators which will supply current | 
to four 5,000-h.p. propeller motors running at a speed 
of 150 r.p.m, The auxiliaries and lighting and heating | 
system will also be operated electrically from four | 





750-kw. direct-current generators manufactured by the |“ 


same firm. 
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side of the lever, nearly opposite the spring contact, is | 
a grooved projection which engages with a cam-shaped | 
worm mounted on the shaft of the crank handle. 

Rotation of the handle first lifts the hammer against | 
the spring compression, and then, by the action of the 
cam-worm, permits the spring to expand and strike the | 
blow. The stroke of the hammer is, of course, short, | 
but, as regular and uniform blows at the rate of from | 
1,000 per minute to 1,500 per minute are struck, the 
resultant impact is of the precise nature required for | 
drill action. The drill is rotated automatically at each | 
blow by means of the worm-wheel seen below the | 
hammer, this wheel meshing with the rotating worm. | 
All the wearing parts are of special steel, adequately 
case-hardened, and can be readily renewed. The 
hammer is 9} in. long overall, and is suitable for the 
standard wall plug sizes, 3, 6, 8 and 10. The normal 
equipment includes one bit and an ejector. It can be 
used on cement, Portland stone, brick, tiles, slate, &c. 





THE TANGYE AIRLESS-INJECTION 
ENGINE. 

On page 635 of our last volume,* we gave a descrip- 
tion of an interesting new engine constructed by 
Messrs. Tangyes, Limited, Cornwall Works, Birming- 
ham, for road-vehicle work. This engine has recently 
been fitted to a Leyland coach for the purpose of road 
tests, but before dealing with the latter, reference may 
be made to the curves reproduced in the accompanying 
figure, which represent a recent performance on the | 
bench. It will be noticed that the unusual, but in our | 
opinion, very desirable practice has been adopted of | 
giving two curves for both the brake horse-power and | 
the brake mean effective pressure, the curves marked | 
A” representing the performance with an invisible 
exhaust, and those marked “B” the maximum 
output. This procedure should be distinctly helpful | 
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conditions. In spite of this, however, the actual 


performance was highly satisfactory. On a test carried 
out by an independent authority, the engine was started 
up from cold after the heater plugs had been on for 
30 seconds, the cooling water temperature being 42 deg. 
F., and at once commenced to run smoothly. A run 
of 45 miles was then undertaken at an average speed of 
22-4 m.p.h., the engine being purposely stopped on 
three occasions, and restarted without difficulty. The 
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maximum speed attained was about 55 m.p.h., and a 
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We described in Enorneerina, vol. cxxvi, page 634) so on, while the “ B” curves at once show him what while we were present. We were also given an 
(1928) an ingenious hand-operated percussive rotating | reserve of power is available for emergency use at all opportunity to judge the general performance on a 
drill for making holes in stone, cement or other | speeds. | outocquent run, and were impressed by the absence 
materials for the reception of the expanding fibrous; As regards the road tests, the coach to which the of engine knock at all speeds, the smooth running of the 
plugs which are now so generally used as a hold for | engine has been fitted had already covered over 150,000 | UMIt, and the clarity of the exhaust throughout all 
screws. This tool was made by Messrs. William Geipel, miles, fitted with a petrol engine, and although in good | stages ofthe run. The fuel consumption on the observed 
Limited, 156-170, Bermondsey-street, London, S.E.1, | running order, showed some signs of wear in the trans- | test, with Shell-Mex light Diesel oil, was 1 gallon per 
and was primarily intended for the professional use of | mission, the latter being sufficient to bring out any | 12-7 miles. It will be noticed from the fuel-consump- 
electricians, plumbers, &c. The ordinary householder, | snatch or jerky running on the part of the engine. The | “0D curve reproduced, that maximum economy 1s 
however, often spoils his job when fitting wall plugs by | rear axle ratio is 4-4 to 1, and the coach was loaded up | secured with an engine speed of about 1,400 r.p.m. 
unskilful use of the drill and hand hammer, and Messrs. | with ballast for the tests to give a gross weight of | T his corresponds to a road speed of about 38 m.p-h. 
Geipel are now catering for him by a very neat modifica-|7 tons 8 cwt. The actual road performance of any | in the particular vehicle tested, so that it will be 
tion of the original tool, weighing only 14 oz., against | vehicle is, of course, dependent on a number of factors | Vident that the consumption given could be appre- 
its 1¢ Ib. This new tool is named the “ Quead” such as the rear-axle and gear ratios, the size of the | ciably reduced given more favourable road conditions. 
Mechanical Hammer, and is illustrated in the accom- | tyres, windage resistance, and so on, and these should 
panying figures. The hammer head is a square block | all receive careful consideration when selecting the | 
carried on a lever, the fulcrum of which is situated in| engine. It will therefore be appreciated that the 
the frame. A stiff spring, with a screw adjustment in | Tangye engine when fitted to a standard chassis designed 
the frame underneath the supporting handle, bears| for petrol operation was not working under the best 
upon the upper side of the lever at a point between | - on 
the hammer head and the fulcrum. On the lower| * See ENcINEERING, vol. cxxxiv, page 635 (1932.) 





INsTITUTION OF HEATING AND VENTILATING 
-Mr. James Elliott, of 138, Princess-street, 
— nt of the 


THE 
| ENGINEERS. 
| Manchester, was unanimously elected 
| Institution of Heating and Ventilating Engineers at the 
annual meeting on February 8, 1933. The offices of the 
Institution are at 12, Russell-square, London, W.C.1. 
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80,000-TON GRANARY AT BAHIA 
BLANCA. 


(Continued from page 150.) 


Tue first portion of our account of the new | 


80,000-ton Granary at Bahia Blanca, constructed 
by Messrs. Henry Simon, Limited, Cheadle Heath, | 
for the Buenos Aires Great Southern Railway 
Company, concluded with a description of the 
methods employed in conveying the grain from 
the railway wagons it is received in to the distri- 








Fie. 13. 


| A 5-h.p. motor, running at 950 r.p.m., and provided 
| with a solenoid brake, drives the carriage through 
| worm reduction gear. Tramway-type control gear 
| is employed, and the travelling speed is 250 ft. per 
minute. One of the throw-off carriages is shown in 
Fig. 13, on this page. The carriage in the working 
house is designed to divert the grain stream either 
to the right or left, or to pass it forward to the 
main storage throw-off, all of which operations can 
be controlled by the driver from his seat. As 
each throw-off point has to be connected to the 





ELECTRICALLY-DRIVEN THROW-OrF CARRIAGE OVER Bins. 
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DisTRIBUTING Spouts TO Brns in Main SToraGe. 


buting belts above the bins in the main storage. | dust-control system, a special form of coupling 


This article deals with the handling of the grain up | 
to the point at which it is delivered to the shipping 
galleries. 
of the figures given in the first article, but the 


It will be necessary to refer to several | device is fitted for the purpose. 


between the throw-off carriage and the main air 


line was necessary, and an automatic mechanical 


The main air 
line running alongside the conveyor is constructed 


present description is completed by Figs. 13 to 22, | with a branch over each feed point to the bins, and 
on this page and on pages 206, 207 and 220. The |a valve is fitted which normally closes the inlet 
grain is delivered to the bins by means of motor- | but is automatically opened by the carriage as it 
driven travelling throw-off carriages, [, Fig. 4, Plate | runs into position. 

VI, ante, which run on steel channel side rails, and of | With the exception of certain bins, to be referred 
which there are two to each distributor belt, one in | to later, there is a spout from each conveyor to 


the working house and one in the main storage. | 
Each carriage is self-contained, and is manceuvred 
by an operator seated on it, who is enabled to control 





every bin in its section. Some of these spouts 
are seen in Fig. 14, above. Each intake scale can 
deliver grain direct by gravity to any one of the 


the movement when the carriage is running in a| three distributing conveyors in its own half of the 
reverse direction by using a periscope attachment. | building, the selection being effected by a rotatable 


spout fixed below the scale and moved by a small 
winch beside the scale. As already explained, if 
the grain is required to go to the other half of the 
building, one of the transfer conveyors on the 
fifth floor is used, and the grain is weighed in a 
scale on the other side of the building. The normal 
operation of discharging grain from the scale to 
its destined bin is, therefore, extremely simple, all 
that is necessary being to run the appropriate 
throw-off carriage to the bin and to set the revolving 
distributor spout below the scale to the correspond- 
ing conveyor. In spite of the simplicity of the 
actual handling, however, the fact that when three 
wagon loads of grain for different destinations are 
| arriving at frequent intervals necessitates a reliable 
|signalling system to prevent confusion. This 
| system, which is an elaborate electric one, will be 
| described later. 

The operations just described relate to the trans- 
ference of the grain direct from the unloading 
hoppers to the bins of the main storage, but it does 
|not always happen that the grain on arrival is so 
Crewe there being two other alternatives. The 
| first of these is despatching the grain direct to the 
| ships or to one of the old granaries. The grain for 
leither of these destinations goes from the intake 
| scales to one of the distributing belts, from which it 
| is thrown off into any one of five small bins on the 
' east side of the working house. These are indicated 
lat J in Fig. 4, Plate VI, ante, and are known as 
| compensating hoppers. The shipping conveyors can 
be fed directly from them. The second alternative 
is that of passing the grain through a cleaning plant 
| before storage or shipping. In this operation, the 
| scaleman sets the revolving spout so that the grain 
|falls into hoppers below the bin floor, when it is 
|lifted by another set of elevators, K, in Fig. 4, 
| which deliver it to the cleaning plant, indicated 
at L. 

This plant is used for the primary cleaning of 
|the grain by the removal of other seeds. These 
| consist chiefly, in the Bahia Blanca area, of oats and 
| wild oats, but in many cases they are not present, 
| and the whole of the grain does not require treatment. 
|The machine adopted is the well-known Carter 
| disc separator, in which a number of discs having 
many hundreds of small pockets formed on their 
faces are rotated in a vertical plane through the 
| grain contained in a trough. The size and shape of 
| these pockets is such that they pick out the wheat 
grains and leave the longer and slendcrer oat grains 
behind in the trough, along which they are propelled 
| by the action of slightly inclined vanes at the 
| centres of the discs, to be discharged at the end 
| free of wheat. In order to diminish, as far as 
possible, the storage of grain awaiting cleaning 
operations, two plants, each consisting of six 
| special machines designed by Messrs. Henry Simon, 
| Limited, and known as the ‘“ Big 6”’ machines, 
| were installed. Each plant has a capacity of 500 
|tons per hour. The grain is delivered into the 
granary in three streams, each of 500 tons per hour, 
| but as it very rarely happens that more than half 
| of the grain arriving on a particular day needs treat- 
| ment, two cleaning plants were deemed sufficient. 

A battery of the machines is shown in Fig. 15, 
| page 206. As this, however, shows the exterior 
only, a further illustration, with the outer casing 
/removed to show the principal mechanism, is 
| given in Fig. 17, page 207. Each machine com- 
| prises first, a double-ended reciprocating sieve 
| with the well-known self-balancing Juby drive. 
This sieve removes sticks, stalks, string, etc. Below 
the sieve, in the main casing of the machine, there 
are six rotors and troughs, each rotor carrying 34 
discs. As it occasionally occurs that some of the 
| dises at the tail end of the machine will pick up a 
small quantity of short oats as well as wheat, 
provision is made for intercepting the wheat 
discharged from any of the outlet-end discs and 
returning it, by means of two worm conveyors at 
the bottom of the machine, to the head end of the 
two lower rotors for re-treatment. After the 
machines have normally ceased to deliver wheat 
and oats from their respective outlets, a residue, 
consisting almost entirely of oats, is left in the 
bottom of the troughs. As a rule, this material 
may be left in the machine until a fresh lot of 
grain comes through, but, in case of a specially 
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acourate separation being desired for a particular 
consignment, provision is made for emptying the 
troughs, the bottoms of which are formed with 
double doors. Operation of a lever at the head end 
of the machine opens these doors in the four upper 
troughs, discharging their contents into the lower 
troughs, where this combined residue can be treated 
for a few minutes by the action of the discs in these 
rotors if necessary. Operation of a second lever 
opens the bottom doors and discharges the residue 
finally from the machine, an adjustable diverting 
valve being arranged to permit of a portion of the 
residue being sent to the wheat supply if it should 
be found sufficiently rich in wheat to justify this. 
For simplicity of operation and saving of time, it is 
arranged that the manipulation of a single lever 
opens corresponding doors in three machines. 

In order that the intake scales may be cleared 
promptly, irrespective of the immediate readiness 
of the primary cleaning plants to receive the grain 
from them, a pit is formed in the top of the bins 
capable of containing one wagon load of grain as a 
reserve for the feed to each group of machines, and 
a third similar pit is arranged in the centre of the 
building in case, at some future time, a third primary 
cleaning plant should be installed. The grain is 
transferred from these pits to the machines by 
means of the elevators K, Fig. 4, which feed the group 
of machines through dividing devices. The cleaned 
wheat from the machines falls upon the 36-in. 
conveyors, M, which deliver to elevators N. These, 
in turn, feed through a system of revolving spouts in 
the centre of the builiing to any of the six dis- 
tributing conveyors G. The oats separated by the 
machines fall upon the conveyors P, which deliver to | 
the elevators Q. These elevators have a capacity of 
120 tons of oats per hour and deliver through a 
similar arrangement of revolving spouts R, to any 
one of the extreme western row of large bins and 
interstice bins which are arranged in the working 
house for these screenings. The conveyors M and P 
are placed upon the floor over the bins, alongside the 
main distributing conveyors. The straw, string and 
other rubbish separated by the sieves falls upon two 
enclosed conveyors not shown in Fig. 4, and from the 
terminals of these the refuse passes to a general 
refuse-removal plant. The route followed by the 
grain in Fig. 4 will perhaps be more easily under- 
stood from the brief description here given of all 
the operations in connection with its reception 
and distribution. It is assumed that three trains 
of eight wagons each have been brought into position 
over the hoppers on tracks 1, 3 and 5, Fig. 6, Plate 
VL, ante, and discharged into the hoppers. Whilst 
this discharge was in progress a further set of 24 
wagons were brought into position on tracks 2, 4 
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and 6. Gangs of men were then employed in opening 
the sacks they contain and emptying them into| 
the second set of hoppers. Meanwhile the conveyors | 
and elevators are dealing with the grain from the | 
first set. Before this grain was brought into the | 
shed, the loads were inspected in the wagons and a | 
list was made indicating their ownership and class 
of grain. The manager, after consultation with the | 
owners’ representatives, adds to this list the number 
of the bin to which each of the loads is to be des- | 
patched, whether it is to be passed over a primary | 


16. 


Fia. 


Batrery or Carter Disc-SePpaARATORS IN WorKING Hovse. 





Stenat Casrn tn Workine Hovse. 


cleaning plant or not, and the order in which these | joad and the number of the bin section, or primary | advises both the signal cabin and the scale man 


loads are to be sent up from each of the three tracks. 


cleaning plant to which they have set the revolving 


Small cardboard tickets are then made out conveying | discharge spouts. The primary cleaning men, by 


these necessary instructions to four sets of men, viz., 
those controlling the valves underneath the hoppers ; 


the act of setting their spouts for the delivery of 
wheat or oats as the case may be, cause the auto- 


those in charge of the intake scales on the fourth| matic setting of the numbers of the sections or 


floor of the working house; those in charge of the 
signal-box on the same floor; and those in charge 
of the cleaning plants for such loads as are passed 
over these plants. 

Three pneumatic despatch systems are installed 
for the transmission of these tickets, which are 
despatched to the man concerned, made up in books 
each containing tickets corresponding in number 
with the number of wagons to be dealt with in the 
succeeding period, i.e., normally, eight. At each 
successive stage of the movement of the grain, the 
corresponding ticket is stamped accordingly; for 
example, the opening of a particular hopper valve 
automatically sets a stamp giving its number, which 
is then imposed on the ticket. The weigh men 
similarly record upon their tickets the weight of the 


5 


|cleaning plant in stamps which are then imposed 
|on their tickets. The man in the central signal box 
has a series of stamps, automatically set by the 
| switches which light the bin indicator lamps, and 
| these record the number of the bin to which the 
|load has been despatched. The signal box, the 
|interior of which is seen in Fig. 16, above, is 
the controlling station for the movement of the 
| loads of grain from the hoppers to the bins. The 
signals throughout this operation are given primarily 
| by coloured lights and are, as nearly as possible, 
automatic. The instruction to the hopper man to 
send a fresh load is given in each case by the intake 
| scale man each time he empties his garner over his 
| scale, and when the hopper man closes his valve 
| again after despatching the load, he automatically 


that the load has been despatched. 

The signal man, by a system of selector switches, 
rings a bell on the travelling throw-off carriages, 
through which the grain will subsequently pass to 
the bin, and lights a lamp at the bin opening. The 
man in charge of the particular carriage will then 
immediately move his carriage to that opening and 
signal to the scale man that he is ready to receive 
the grain. It is not necessary to describe in detail 
here the safeguards embodied in the signalling 
system, which greatly contribute to the speed of 
operation of the granary. From the view of the 
interior of the signal cabin it will be seen that 
the plugs on the intake signalling and automatic 
starting control board are attached to extensible 
cables. Signals are also provided between the 
primary cleaning plants, intake scales and the signal 
box, as well as between the shipping house and dis- 
tributing belt men for use when shipping grain 
directly from the intake hoppers. In addition to 
these very complete arrangements both for reception 
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Carter “ Bic 6” Disc-SEPARATOR WITH CASINGS REMOVED. 


SIMON, LIMITED, ENGINEERS, MANCHESTER. 


. 18. Taw-Enp or Suipprnc Conveyors. 


and shipping, there is an internal telephone installa- la complete set of spouting from each bin has been| have a capacity of 500 tons per hour each. All 


tion of 30 mining-type instruments. 

Turning now to the handling of the grain 
subsequent to its deposition in the bins, and 
referring to the diagrammatic flow sheet, Fig. 4, 
Plate VI ante, it will be seen that grain is removed 
from either the bins in the working house h, or 
those in the main storage H, by belt conveyors 
underneath the bins. There are three conveyors 
to each group of bins. They run from west to east 
in the working house, and are indicated at R, and 
from east to west in the main storage, indicated at 
S. The belts deliver to the boots of a line of 
elevators T, situated in the shipping house. For 
each section of the building there are two elevators, 
i.e., 12 in all. The total number of belts under the 
bins is 36. Three conveyors are provided so that 
when two are in use for shipping, a third is always 
available in each section for turning over or cleaning 
operations. All the belts are 36 in. wide, and each 
has a capacity of 500 tons per hour, with the excep- 
tion of one in each section under the working house 
bins, which is 24 in. wide, and is primarily used for 
other operations than shipping. A view of the 
conveyors below the main storage bins is given in 
Fig. 19, page 220, and one of the line of shipping 
elevators in Fig. 20, on the same page. 

The spouts underneath the bins are so arranged 
that every bin can deliver to either of two conveyors. 
This is provided for underneath the working house 
by means of the system of fixed spouts with 
valves shown in Fig. 21, page 220. Underneath the 
main storage, however, the necessity of providing 


obviated by fitting to each bin outlet a compara- 
tively short piece ot swivelling spouting of circular 
section. Feed carriages on the belts are similarly 
fitted with sections of swivelling spouting extending 
| upwards to the level reached by the swivelling 
| spouts fitted to the bins. By this system, the same 
result is achieved with a considerable economy in 
spouting and without the use of diverting valves. 
The elevators, which are of similar construction to 
the intake elevators, each deliver to a concrete 
|garner of about 35 tons capacity, fitted with 
| pneumatically-operated sliding gates. Below these 
| are the 12 shipping scales of the dormant hopper 
| type, of 30 tons capacity each. The garners and 
scales are indicated at U in Fig. 4, and a view of 
them is given in Fig. 22, page 220. The scales are 
also provided with pneumatically-operated gates 
|and deliver into reserve hoppers from which a 
| system of spouting delivers to the lines of shipping 
| belts running southwards through the shipping 
| house and connected up with corresponding belts in 
| the shipping galleries on the jetties. There are 14 of 
| these belt conveyors in the shipping house. They 
are indicated at V in Fig. 4, but although there 
shown as being side by side, they are in reality 
j} arranged in one double bank of eight and one 
|double bank of six, as shown in the centre of 
| Fig. 6, Plite VII, ante. Twelve of the conveyors 
| are required for delivering to the six shipping 
berths and two for delivering to the old granaries, 
marked elevator No. 1 and elevator No. 2, on 
Figs. 2 and 4. The belts are 36 in. wide, and 





the belts can be used simultaneously, allowing six 
ocean-going vessels to be loaded at one time, thus 
| giving a maximum shipping capacity of 6,000 tons 
|per hour. Each conveyor is provided with two 
travelling feed shoes, so as to allow of a mixed 
stream of grain from two scales. As it was con- 
sidered undesirable to allot one berth to each of 
the six sections of the granary and to limit loading 
from that section to that one berth, provision has 
been made for delivering grain from each of the 
12 shipping scales to any one of the 14 belts. This 
is effected as follows: There is a breeches spout 
below each scale reserve hopper, with a diverting 
valve which can be moved, by means of chains, 
from any of the gangways alongside the banks of 
conveyors. Each of these breeches pieces is 
extended by a vertical section of spouting in the 
centre of the bank of eight conveyors, and a similar 
vertical sectjon in the centre of the bank of six 
conveyors. These sections have short branches, 
four and three in number, respectively, each with 
a diverting valve. The diverting valves are inter- 
locked in such a way that only one in either set can 
be open at once, and the vertical spouts are fitted 
with pivots, so that they can deliver either to the 
left hand or to the right-hand set of conveyors. 
The tail end of some of the shipping conveyors is 
shown in Fig. 18, on this page, in the top right-hand 
corner of which is seen one of the revolving spouts. 
The interlocking gear is indicated by the balanced 
lever. 





Leaving the shipping belts for a moment, it will 
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be noticed that, in Fig. 4, there are six other elevators, 
W, to be accounted for. These receive grain from 
any of the belts under the bins either in the working 
house or main storage, and feed it to the scouring 
and oat-clipping machines X, of which there are 
12, driven in pairs by six 160-h.p. motors. The 
machines are of the large-size “‘ Monitor” type and 
form the secondary cleaning plant. The scoured 
grain falls to another series of six elevators Y, 
passing up between the bins in the extreme eastern 
row of the working house. The elevators can 
deliver into five or six of the working-house bins 
in each section by means of movable telescopic 
spouts. Alternatively, they can deliver to all 
the main storage bins in other sections by means 
of the 24-in. belt conveyors Z placed over the 
top of the main conveyors and delivering into the 
same spouts. Like the main conveyors, they are 
provided with throw-off carriages. The elevators 
Y are of the twin type, i¢., they can carry two 
separate streams of grain, if required. The object 
of this arrangement is to provide for a possible future 
installation, on the grain floor, of separate machinery 
for the removal of other seeds for example, in 
which case both the wheat and the separated seeds 
might require individual storage. 

The belts under the bins, in addition to delivering 
to the shipping elevators T and the secondary 
cleaning elevators W, can also deliver direct to the 
twin elevators Y, thus enabling the grain to be trans- 
ferred from one bin to another in the same sections. 
These elevators, however, do not permit of transport 
to bins in the western half of the working house, 
but this operation can be effected, when reception 
is not in progress, by the following method: The 
central belt of the three under the bins in each 
section of the working house is reversible, and the 
spouting is arranged so that it can receive the feed 
from the corresponding elevator W and deliver to 
the nearest reception elevator. Turning over from 
bin to bin within the working house can thus be 
effected simply by means of these reversible helts, 
the main elevators and the main distributing belts, 
but if the grain is coming from one of the main 
storage bins, one of the conveyors beneath the main 
storage bins and one of the elevators W must also 
be employed. 

A number of dust-exhausting plants are installed 
throughout the principal buildings of the granary. 
These have exhaust connections to every point at 
which grain is either fed on to or thrown off a 
conveyor, and, in addition, connections are made to 
a number of sweep-up points on each floor. There 
are nine separate systems of dust exhausts, each | 
having an electrically-driven fan and a cyclone 
dust collector. The majority of these dust col- 
lectors, together with those which receive the 
winnowings from the clipping and scouring machines, 
are placed between the shipping house and the 
main storage building. These all deliver into an 
enclosed conveyor which feeds the refuse into the 
suction plant of a large pneumatic dust conveyor. 
This also receives the refuse brought from the 
clipping and scouring machines by a small conveyor, 
and from other cyclones in the upper floors of the 


working house, which collect dust from the Carter 
separators and from the dust systems on the upper | 


floors. All this refuse is transported pneumatically 


to an incinerator plant situated at a little distance | 


from the granary to the north of the main storage 
building. This incinerator is seen in the foreground 


of Fig. 1, page 147, ante. 

(To be continued.) | 
: 
STRIES FAIR | 


THE BRITISH INDU 
AT BIRMINGHAM. 


(Continued from page 186.) 

We commence the continuation of our account 
of the new exhibits at the British Industries Fair 
at Birmingham by a description of a display which 
is of interest, not only technically but because it 
illustrates apparatus not hitherto manufactured in 
this country and embodying, moreover, new prin- | 
ciples. It is that shown by Messrs. Sir James | 
Farmer Norton and Company, Limited, Adelphi 
Iron Works, Salford. It is, further, particularly | 
apposite in connection with the Birmingham dis- | 
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trict, as it consists of wire-drawing machinery. The 
machines are illustrated in Figs. 12, annexed, and 
13 and 14, Plate X. The cardinal differences from 
other types of machine are that the drawing opera- 
tion is carried out continuously under liquor, 
and a greater number of holes can be used at a time. 
The first feature, that of submerging the cones, 
dies, and wire in an efficient cooling medium, has 
resulted in the elimintion of the troublesome pumps 
used for spraying liquor on the dies when that form of 
wet process is used, and enables such wire as high 
carbon steel to be drawn continuously at a much 
faster rate and, therefore, more economically. Also, 
as the wire is perfectly cool at each stage of 
reduction, a better quality of wire is produced. 
The dies are made of synthetic material, and will 
produce a very large tonnage before re-polishing. 
Wire of high quality mild steel, high carbon steel, 
bronze, copper and other non-ferrous metals can be 
drawn by the machines, which are, however, of 
different types for the two classes of material. 

The machiné shown in Figs. 13 and 14 is used 
principally for iron, mild steel and high-carbon 
steel and non-ferrous metals. Its general con- 
struction is best shown in Fig. 13, in which the 
machine is in the drawing position. The cones 
are driven, through gears, by an electric motor, 
mounted on a swivelling frame, the trunnions of 
which are carried in bearings on the sides of the 
trough containing the cooling and lubricating 





|liquor. The control gear is seen in the fore- 
|ground. It provides a slow speed for stringing-up 
purposes. The gears, which are cut from the 


| solid and where necessary are heat-treated, run in 
oil in the totally-enclosed box formed by the frame. 
Ball and roller bearings are used throughout. The 
liquor tank is lead lined and is fitted with water- 
cooling coils to prevent decomposition of the 
drawing liquor. When stringing-up the machine, 


| the frame is rotated through a right angle to the 


position shown in Fig. 14, by means of a hand lever, 
the current being supplied to the motor by means 
of flexible leads. It will be seen that when in this 
position, the drawing cones and die holders are 
freely accessible and in full view. The cones are 
made of a special hard alloy acid-resisting bronze. 
After the wire has been strung up, the frame is 
rotated to the drawing position when the cones 
and dies are entirely submerged in the tank. As 
the longest cones are well down in the tank, and the 


IMMERSED-Dig Wire-Drawine Macuiné ; Messrs. Sin James FarMER NorRTON 
AND Company, LIMITED. 


smallest one, which cause the least turbulence, are 
nearest the surface of the liquor, there is no risk of 
overflowing during the drawing operation, though 
the movement of the liquor is sufficient to keep 
the cones cool and the dies clean. 

The power consumption is low, being 10 k.p. The 
speed of drawing is 690 ft. per minute. The output 
of the machine is best gauged by taking four together, 
which number can be effectively looked after by one 
man. Such a group drawing iron or mild steel 
wires can produce 3,525 Ib. of 0-032-in. wire from 
stock of 0-0866-in., or 1,775 Ib. of 0-022-in. wire in 
10 hours. When this type of machine is used for 
drawing non-ferrous wire, the general construction 
is very similar, except that the drawing cones are 
made of heat-treated chromium nickel steel, and 
the tank does not require to be lead-lined. On the 
other hand, a 30-h.p. motor is required, whilst the 
drawing speed is higher, being 2,400 ft. per minute. 
Under these conditions, one man is required for 
two machines, the output per machine of finished 
0-032-in. wire per 10 hours, from 0-10-in. stock, 
being 2,975 lb., or 2,000 Ib. of 0-026-in. from 
0-079-in. stock. The machine can be arranged 
for belt drive if desired. Other patterns of machine 
are specially designed for the steel trade and 
function efficiently at speeds up to 2,000 ft. per 
minute. Almost continuous production may be 
obtained by welding the input stock. 

A somewhat different type of machine is seen in 
Fig. 12, on this page. This is used to produce 
copper and other non-ferrous wires of from 0-072-in. 
to 0-004 in. at speeds up to 6,000 ft. per minute. 
It is belt driven from a motor, not shown in the 
figure, of 10 h.p. The same general principles are 
employed, the machine being shown in the working 
position with the cones immersed. The speed 
control, i.e., slow for stringing-up, or fast for work 
ing, is effected from the gear box at the trunnion 
in the foreground. The tilting frame is balanced 
by the weights shown and is rotated by the ball- 
ended lever. This machine is fitted with an 
arrangement so that the wire can be coiled on 
a winding-up block, or reeled on spools. The 
peripheral speed remains the same between the 
limits of a full and empty spool, and the wire is, 
therefore, reeled up at the same speed as it leaves 
the last die. One man can attend to four machines. 
Drawing copper of 0-0140-in. finished size at 2,400 
ft. per minute, the output per machine is 700 lb. 
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in 10 hours, and with 0-0040 in. wire, at 4,000 ft. 


per minute, it is 105 lb. per machine in the same 
time. A machine for drawing fine wire from 
0-0040-in. to 0-00l-in. running at 2,000 ft. per 
minute is also being shown. All the machines are | 
being shown in operation during the exhibition. | 

In view of the paper on the hydraulic operation | 
of machine tools recently read before the Institution 
of Mechanical Engineers*, the cold circular saw with | 
hydraulic feed, shown by Messrs. S. Russell and 
Sons, Limited, Bath-lane, Leicester, is of particular 
interest. This saw, which is shown in Fig. 15, 
Plate X, and is known as the “‘ Hydrofeed ” cold- 
sawing machine, is capable of cutting stock up to 
10 in. in diameter or joists, &c., up to 16 in. by 6 in. | 
The saw, of 26 in. or 28 in. in diameter, is mounted 
on a carriage of unusual design, and is driven by a 
10 h.p. motor situated on the saddle cover. The 
carriage is heavily constructed, and runs on wide 
flat ways, with adjustable taper strips, on the 
narrow guide principle, for taking up wear. The 
saw cuts upwards through the work so that the 
carriage is forced downwards on the ways, all 
vibration, therefore, being absorbed in the massive 
main bed casting. The saw disc is effectively 
guarded and is fitted with an adjustable chip 
remover. The motor drives the saw spindle through 
reduction gear, the first motion shaft running at 
425 r.p.m. Four speed changes are provided in the 
gear box. These give peripheral rates of from 
35 ft. to 90 ft. per minute. The reduction, which 
has a ratio of 88-5 to 1, is effected entirely by spur 
and helical gearing, of heat-treated steel, no worms 
or bevel wheels being employed. The fast-running 
shafts are mounted on ball bearings, wide plain 
gunmetal bearings being used for the saw-spindle 
and the second shaft. The gearing is totally 
enclosed and runs in an oil bath. 

The pressure cylinder which effects the feed of the 
Saw carriage, is built up of high-tensile steel, the 
piston rod being of nickel-chrome steel. The 
cylinder is mounted on the main bed between the 
slide-ways, but close up to the narrow guide. The 
pump, which is of the Hele-Shaw Beacham variable- 
stroke type, is submerged in the oil tank to avoid | 
risk of air entrainment. The whole pumping unit! 
is situated in a totally-enclosed compartment in 
the main bed in order to prevent dirt entering the | 
oil system. The pump is driven by an independent | 
motor, and provides a feed to the carriage with a| 
normal range of from 0 in. to 12 in. per minute. | 


GRINDING AND PoLisHING MACHINE FOR GLAZED SURFACES ; 


| The hydraulic feed permits exact adjustment of the 


|when cutting a round, the feed per revolution 


| the oil pressure system fail. 


(B.S.T.), Liwrrep. 


be increased up to 30 in. per minute should such a 
high rate be required. The rate of feed is set by 
means of a control plate at the front of the machine. 
Only the necessary amount of oil appropriate to the 
selected feed rate is delivered to the cylinder, and 
there is thus no heating of the oil through by- 
passing. Adjustable knock-outs automatically dis- 
engage the feed at the end of the cut, or as set 
by the operator, and return the saw carriage to the 
starting position by means of a rapid traverse. 


cutting pressure to suit the cutting capacity of the 
saw blade. The machine can thus be regulated to 
work constantly at its full capacity independently 
of variation in the section being cut. For instance, 


can be somewhat greater at the start than when 
nearer the full diameter, and the volume of 
material removed can be kept uniform with a 
consequent uniform maximum horse-power. The 
rate of production is, therefore, increased. 

A constant pressure is maintained, by an ingenious 
device at the front of the piston. This constrains 
the feed motion in a positive manner and removes 
any possibility of the saw carriage being drawn 
into the material during operation from the cut 
becoming unbalanced on either side of the horizontal 
centre line of the blade. Safety valves are fitted on 
the oil feed circuit, but come into operation only 
when the rate of feed is abnormal. The pipe system 
has been kept as compact as possible and consists 
of high-pressure copper tube. The work-holding 
vice is also hydraulically operated, the clamping 
gear being fed by a constant speed gear pump 
delivering oil to a cylinder built into the vice 
column. The clamping pressure is taken on rigid | 
components and the vice remains locked should | 
A hammer blow type 
handwheel is also fitted so that, if desired, the vice 
may be manually operated. Round bars are placed 
in the Vee-block, which can also be used for clamping 
work in a horizontal direction against the vice body 
in combination with the vertical vice. The stock 
is moved by power driven feed rollers, which are 
adjustable in height to suit material being cut 
either in the Vee-block or at the table level. A 
slight pressure on a pedal raises the roller slide, 
when the roller makes contact with the work and 
moves it forward. A tank is formed in the main 
bed, from which the cooling fluid is drawn by a| 
self-priming pump. After delivering to the saw 





' effectively prevented by an oil seal. 


Another exhibit by Messrs. Russell is the saw- 
sharpener shown in Fig. 16, Plate X. It is designed 
for grinding inserted-tooth circular saws of from 
15 in. to 40 in. in diameter, and of }-in. to 2-in. 
pitch. Accuracy of tooth form, combined with 
simplicity of operation, is obtained in various ways 
amongst which may be mentioned that in setting 
over the grinding wheel for bevelling the sides of 
the roughing teeth no re-adjustment of any other 
part need be made. The machine is kept clean, and 
the operator protected from thrown-off dust and 
sparks, by an efficient exhaust system. This 
deposits the dust in the base of the machine from 
which it is easily removed. The machine is con- 
structed to work with or without dividing templates, 
though the use of templates is, generally, more 
advisable as ensuring correctly pitched teeth, and 
being simpler in operation, e.g., when grinding 
a blade with either a broken tooth, or one in which a 
new segment has been inserted. 

British exhibitions can always be relied upon for 
fine displays of the many instruments which are 
now recognised as necessary in practically every 
engineering operation. The stand of Messrs, George 
Kent, Limited, Biscot-road Works, Luton, is a 
good illustration of this fact. The range of instru- 
ments shown is too wide even to enumerate, but 
two air-operated controllers which have not been 
previously exhibited may be mentioned. These are 
illustrated in Figs. 17 to 22, Plate XI. It must be 
understood that the function of these controllers 
is to actuate an air-operated diaphragm valve, not 
shown in the figures, which valve regulates the flow 
of the particular fluid which it required to control, 
e.g., gas for an enamelling oven or other industrial 
furnace, &c. In this instance the rate flow would be 
determined by the temperature of the oven. An 
instrument of the type shown in Figs. 17, 18 and 
19 would be employed. The temperature element 
is a mercury-in-steel thermometer unit. The con- 
nection from this is seen to the right of Fig. 17, and 
terminates in a coil, the movement of which through 
a lever-and link attachment, is transmitted to the 
pen shown near the centre of the instrument and 
also to the air-relay device at the left of it. The air 
inlet and outlet connections are seen at the bottom. 
Both are provided with pressure gauges ; the inlet 
gauge indicates the operating air pressure, which is 
15 Ib. per square inch. The amount of air used at 
this pressure is low, being only 10 cub. ft. per hour. 
The outlet gauge indicates the pressure of the 
delivery to the diaphragm-regulating valve. The 
air-relay mechanism is ingenious. Briefly, it 
consists of a small jet blowing on to a nozzle-hole, 
which is connected up to the diaphragm valve. 
Partial or complete interception of this jet by a 
knife-edged chopper bar alters the pressure on the 
diaphragm, and so effects regulation. 

It will be realised from the figures that the 
controller also records the temperature by means 
of the usual pen and clockwork-driven chart. 
The operation of the air relay causes no reaction 
on the recording mechanism and is instantly adjust- 
able by the plant operator to suit any conditions 
either of control temperature or sensitivity. As 


|regards the latter, the temperature element is so 
sensitive as to produce definite movement of the 
_diaphragm-regulating valve for a change of tem- 


perature of one-thousandth of the chart range. 
The pen and the setting pointer have a differential 
connection which allows free movement of the pen, 
whether controlling or not. The setting, or zero, 
pointer can be adjusted over the entire chart 
range. This adjustment is made with a key which 
can be used without the need of opening the case. 
No air from the relay, of course, enters the case. 
A pressure controller is also shown. In general 
appearance and mechanism it is similar to the 
temperature controller, but is actuated by a Bourdon 
tube or a diaphragm unit, according to the pressure 
range required. Corrosion of the operating unit is 
The controllers 
can be flush-mounted or wall-mounted, as desired, 
without alteration. 

The air-operated flow controller is shown in 
Figs. 20, 21, and 22. It will be seen from these 


A simple adjustment, however, permits the feed to| the fluid is returned, through filters, to the tank. that this instrument is formed by the addition of a 





* See ENGINEERING, vol. cxxxiv, 8 629, 72 
778 (1932). nla : 


33 and | The chips are collected in the main bed from which special front plate to the standard Kent “ K.M.” 
| they are readily removed through a large opening. fluid meter. 


It functions by relaying air or water 
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pressure to a diaphragm-operated control valve 


placed in the flow line or the pump steam line. It 
will, further, be recognised that the air-relay 
mechanism is generally similar to that of the 
temperature and pressure controllers. It takes no} 
power at all from the other mechanism, and the | 
point of control is instantly adjustable. Conjunc- | 
tion of the pen and setting pointer indicates control. | 
The sensitivity is also instantly adjustable by the | 
operator to suit particular plant conditions. The 
instrument illustraved in Figs. 20 and 21 is a chart 
recorder and flow controller with a counting 
mechanism above. This latter is an optional! 
arrangement, the instrument in Fig. 22 being 
without .it. Two other exhibits on the stand) 
deserve attention. These are a master control panel | 
as used on the firm’s automatic boiler-control 
system and examples of their tele-recording meters, 
which, we understand, are being supplied tor large 
overseas contracts. 

A stand on which an unusual number of new 
items is to be seen is that of Messrs. F. Gilman 
(B.8.T.), Limited, 221, High-street, Smethwick. 
We select three of these for comment. In Fig. 25, 
page 2U9, is seen a multi-flex machine designed 
for the manufacturer of glazed ware or other goods 
having an enamelled surface. When, in such 
work, small faults or flaws develop, their removal 
generally involves re-glazing after grinding them 
out. The new machine eliminates this necessity 
as it enables the faults to be rubbed out and the 
glazed finish to be restored after the part is finished. 
The work is carried out at low speeds, and specially 
graded natural stone wheels and shapes are em- 
ployed. The final polish is imparted to the glaze 
by the use of polishing bobs of wood, felt, 
or other suitable material. Two speeds are pro- 
vided, i.e., one for rubbing out and the other 
for polishing. The power unit consists of a swivel- 
ling motor with a carrying handle and a self- 
contained switch. The drive is transmitted to 
the shaft, which has either a rubber or a metallic 
cover, as may be required, by a belt provided with 
a tensioning arrangement. The current can be 
taken from any normal power or lighting supply. 
The use of the machine is being demonstrated on | 
the stand. 

The second example, shown in Fig. 23, Plate XI, 
is a development of Messrs. Gilman's well-known 
Skatoscalo plant. These have been hitherto 
supplied for the purpose of removing hard scale 
deposits from the tubes of boilers, economisers and 
so forth, but with the modern methods of treating 
feed water, such as are adopted in electric generat- 
ing stations, for instance, the scale deposits are 
reduced to a minimum, and there is little to remove 
in such cases. An alternative form of apparatus 
is, therefore, desirable, particularly as it is a general 
practice when overhauling a boiler or condenser to 
pass some form of brushing head through the tubes 
before closing up, in case some rust or light deposit 
may be present. The machine illustrated is intended 
for brushing and burnishing tubes from which either 
the scale has been removed or which require the 
final cleaning just referred to. The standard 
Skatoscalo range of machines for heavy scale re 
moval embodies motors of 1$ h.p. or 2} h.p., running 
at 2,800 r.p.m., and the difference between them 
and the brushing machine is indicated by the fitting 
in the latter of a lower powered motor ranging from 
} h.p. to 1 h.p., according to the size of the parts 
to be dealt with, and running at a lower speed, 
viz., 1,500 r.p.m. As is evident from the figure, 
the motor is of the portable swivelling pattern, 
and the usual type of flexible drive is used. The 
burnishing brushes are of wire and of various 
contours. | 

The flexible drive illustrated in Fig. 24, Plate XI, 
is intended for the user who has no kind of power 
available. Such a case may occur in small work- 
shops and in garages for the decarboni:ing of car 
or motor-cycle engines. The machine con-ists of 
& treadle-operated fixed grinding wheel the spindle 
of which is extended to take a flexible shaft of 
suitable length and fitted with an appropriate head 
for the particular operation concerned. The} 
gtinding-wheel spindle is mounted on ball bearings 
and can be run up to a speed of 3,000 r.p.m. It | 
has a flywheel effect when the flexible head is | 
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being used, and maintains this at a uniform speed. | 
The operator has both hands free to manipulate 
the head. The machine can be supplied as a hand 
grinder also, though this leaves only one hand free. 

Messrs. Belliss and Morcom, Limited, Ledsam- 
street works, Birmingham, show, amongst other 
representative examples, a new airless-injection 
engine and a somewhat unusual gas compressor. 
The first of these is illustrated in Figs. 26, 27 and 28, 
above and opposite. Of these, Fig. 26 shows the 
engine actually exhibited, viz., a six-cylinder four- 
stroke cycle engine having an output of 200 brake 
horse-power at 600 r.p.m., while Figs. 27 and 28, 
show a three-cylinder engine. The details are the 
same in both cases, limits of space only necessitating 
the reproduction of drawings of the smaller engine. 
The bedplate and crank case are both single castings, 
the latter having strongly-ribbed arched partitions 
to transmit the working stresses to the bearers of 
the former. The bedplate is of the dry sump type, 
the lubricating oil being collected in a tank at the 
governor end for settlement, and re-circulation by 
a chain-driven gear pump. The main bearings, big 
ends, ete., are accessible through large doors on each 
side of the crank case. The cylinder liners are 
removable and are retained in place by the heads, 
in which all the valves are arranged. Perlit cast- 
iron, of special quality suitable for the sever 11 parts, 
is used for the liners, heads and pistons. The liners 
are finished by honing and the pistons by grinding. 
The heads are provided with deep-water spaces | 
through which the fuel sprayers pass. The con- 
nection between the crank-case and the heads is by 
means of an external pipe and the incoming water is 
directed by internal pipes to the centre of the hot 
zone of the cylinder head combustion plate. Suit- 
able cleaning doors are provided in the water spaces. 
The exhaust manifold is water-cooled and the water 
outlet from each cylinder is visible. 

The valves are operated from a camshaft, gear- 
driven from the crankshaft. The gear wheels have 
detachable rims of special steel. Both push rods 
and valves are well guided. The camshaft and the 
whole valve gear is force-lubricated, while the 
former, in addition, benefits by a system of vapour 
lubrication. The air for combustion is drawn in 
through the silencer filter doors at the back of the 
engine. These open into a passage communicating 
with the cylinder head vents, which draw vapour 
from the crank case by way of the push rod passages. 
The general arrangement of the camshaft and operat- 
ing gear will be clear from Fig. 28 and the left-hand 





200-B.H.P. Srx-Cytinper Arrvess-[NJecTtion Heavy-O1 ENGINE; 
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portion of Fig. 27. From the former it will be seen 
that the fuel pumps, which are of the Belliss-Bosch 
type, are enclosed in an entirely separate compart- 
ment. All leakage of fuel oil is drained away from 
the chamber and does not enter the crank-case, so 
that the lubricating oil is not affected. The fuel 
pumps are primed by means of a lever projecting 
from the front access door. It need not be used, 
however, unless the fuel pipes have been drained. 
The governor is of the centrifugal type, force-lubri- 
cated and fitted with ball bearings where necessary. 
The permanent speed variation obtained is 3} per 
cent. to 4 per cent. with a maximum of 7 per cent., 
to 10 per cent., when the load is suddenly thrown 
off the engine. Each fuel pump has individual 
adjustment. 

An interesting feature of the engine is the inter- 
locked starting gear. The hand wheel, to the left 
of Figs. 27 and 28, from the main control of the 
engine. Definite positions are marked on it for the 
several operations. When the engine is to be started 
the wheel is rotated in a clockwise direction as far 
as it will go. This opens the air-starting valves. 
When sufficient speed has been obtained in the engine 
the wheel is rotated backwards, a movement which 
first closes the air-starting valves, and then puts 
into operation the fuel valves, thereby ensuring a 
correct start each time. It is impossible for the fuel 
pumps to inject oil whilst the starting air valve is 
open. The fuel valves are so controlled that only 
a small charge of oil is admitted to the cylinders at 
the start. This, it is claimed, avoids the excessive 
pressures often experienced in starting Diesel engines, 
owing to the full charge being admitted in conse- 
quence of the closed position of the governor balls. 
The engine then not only starts quickly and easily 
from cold, but its speed is controllable from the 
commencement, a feature making it suitable for 
marine, as well as land purposes. The other con- 
trols, i.e., the governor adjustment, the fuel inlet 
valve and fuel strainer are all grouped near the 
starting wheel. A crank handle at this end of the 
engine enables the lubricating service to be flushed 
before starting up. It will be noticed from the 
several figures that the engine is completely en- 
closed, the only unenclosed part being the flywheel. 
Every part is, however, readily accessible by the 
removal of detachable covers. 

The gas compressor, illustrated in Fig. 32, Plate 
XII, has been designed for experimental work 
in connection with the use of compressed gas 
as fuel for motor vehicles. An article relative 
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to this development, which has a cardinal advantage 
in that it utilises native fuel. will be found in 
ENGINEERING, vol. cxxxiv, page 669 (1932). 
The compressor is direct driven by a small steam 
engine and employs four stages of compression 
to reach the 5,000-Ib. per square inch delivery 
pressure required. It follows, approximately, the 
firm’s standard design, though it is, of course, 
of small capacity only. First and second-stage 
compressions are given by the upward and down- 
ward stroke on each line, and, superimposed, one 
on each line, are the third and fourth stages of 
compression, respectively. These are surrounded by 
water contained in an aluminium tank, there being 
room in this tank for coils which lead from one stage 
to another, and which form intercoolers. The com 

pressor is designed to run at 500 r.p.m., and will 
deliver 600 cub. ft. of gas per hour at 5,000 Ib. per 
square inch. A vehicle demonstrating the use of 
compressed gas has been in operation during the 
Fair, the charging station being operated by this 
compressor. 

The new multi-blade rotary blower for air or 
yas, shown in Figs. 29, 30 and 31, page 212, is to be 
seen on the stand of Messrs. The Bryan Donkin 
Company, Limited, Chesterfield. It can also be 
used as an exhauster or compressor, and is made 
in various sizes up to a delivery capacity of 
30,000 cub. ft. per hour, and for pressures up to 
5 Ib. per square inch. The rotor is of the sliding- 
vane type set eccentrically in the cylinder, but the 
vanes are kept from actual rubbing contact with 
the cylinder by being constrained to move with | 
their outer edges just clear of its surface by means 
of floating rings concentric with the cylinder axis. | 
This construction will be clear from Figs. 29 and 30. | 
The rotor shaft is mounted on roller bearings at | 
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floating rings, which are carried on independent | 
ball bearings. The rotor is hollow with radiating | 
ribs provided with slots for the vanes. These, as | 
will be gathered from the upper part of Fig. 29, 
have lugs at the base, which fit into constraining | 
grooves in the floating rings. The edges of the 
lugs are rounded, as shown in Fig. 30, in order to 
prevent any locking action in the non-radial position 
of the vanes relative to the groove. The elimination 
of rubbing contact with the cylinder surface gives, 
it is claimed, greater efficiency, a longer life, and 
more silent working than in machines of the rotary 
type with free vanes. 

A weight-loaded automatic by-pass valve is fitted 
between the outlet and inlet passages. Its spindle | 
is provided with a small piston working in a dash- 
pot. This ensures a steady outlet pressure, any 
increase causing the valve to open and to pass 
a portion of the discharge to the inlet side. An 
external view of the machine is shown in Fig. 31. 
It is mounted on a base forming an oil tank. The | 
oil is kept under pressure by means of a pipe from | 
the discharge outlet, and is forced to sight-feed 
lubricators on the top of the machine, from which 
a drip feed is given to the rotor. The bearings are | 
lubricated by grease-gun nipples. The tank is| 
provided with a filling plug, an oil-level window, 
and a drain cock. 

Messrs. Bryan Donkin are also showing a com- 
pressor for the compression of town’s or coke-oven | 
gas to a pressure of 5,000 Ib. per square inch for 
the charging of the bottles used in gas-driven motor | 
vehicles. The compressor, a view of which is given 
in Fig. 33, Plate XII, will supply 100 cub. ft. of gas 
per minute at the pressure indicated above, when | 


running at about 480 r.p.m. Although there are | 
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The first-stage compression is effected on the top 
of the piston of the larger cylinder, and the second 
stage in the annular space between the cylinder 


| wall and the piston extension on its under-side, 


The third and fourth stages of compression are 
carried out by similar means in the second, and 
smaller, cylinder. Between each stage the gas 
passes through a series of water-cooled copper tubes, 
the surface of which is proportioned to extract the 
heat of compression developed during that stage 
before it goes on to the next one. The cylinders 
are also water-jacketed, the cooling water being 
kept flowing through the water spaces. 

The working parts are totally enclosed. The cross- 
heads run in bored guides in the crank-case. The 
main bearing housings are integral with the bed- 
plate and are fitted with phosphor-bronze bushes. 
The crankshaft is cut from a solid steel forging. 
The connecting rods have also phosphor-bronze 
bushes and are adjustable between the centres. 


|The big-ends and crossheads, as also the main 


bearings, are provided with forced lubrication. 


|The pistons and valves are lubricated with a 


special oil of a high-ignition temperature supplied 


by a mechanical sight-feed lubricator driven 
from the crankshaft. The circulating pump, 
of gunmetal, is also driven from the shaft. The 


| cylinders, covers, and guides have spigoted joints 


to ensure accurate alignment. After final com- 
pression the gas is delivered into a long tube 
which serves as a separator and removes any oil 
that the gas may have picked up in its passage 
through the cylinders. The oil is drained off by 
a valve at the bottom, and the dry gas passes away 
at the top of the tube. Messrs. Bryan Donkin 
are also showing on the demonstration gas-driven 


|only two cylinders, there are four stages of com- | motor "bus at the Fair, a reducing valve which will 


the end nearest the driving pulley and on ball| pression, differential pistons being employed in| reduce the working pressure of 3,000 Ib. per square 


bearings at the other end, and passes through the | order to reduce the working parts to a minimum. | inch in the gas bottles or the 30 Ib. per square inch 
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used for starting to the negative pressure of 1-5-in. 
water gauge at which it enters the engine cylinders. 

The omnibus above referred to is one belonging 
to the Chesterfield Corporation, which has been 
altered to run on gas instead of petrol. The gas 
bottles used on the "bus are being shown by Messrs. 
The Chesterfield Tube Company, Limited, Chester- 
field, and, in order to keep down weight, are made 
af nickel-chromium-molybdenum alloy steel. This 
firm is also showing the actual test cylinders used in 
the experimental work carried out for this new 
development, as well as a variety of weldless steel 
oylinders for other purposes, and weldless steam 
pipes and boiler headers 

Amongst the numerous displays of small tools 
the novel form of drill chuck illustrated in Fig. 34 
Plate XII, is of particular interest. This is being 
shown by Messrs. The Brooke Tool Manufacturing 
Company, Limited, Warwick-road, Greet, Bir- 
mingham. It is of the key-operated type and is 
made in a range of standard sizes from } in. to 
} in. capacity, and with Morse taper shanks, or for 
eithor taper arbors or screwed arbors. The first- 
aamed is shown in the illustration, the shank being 
integral with the operating cone. The body of the 
chuck is externally a plain cone with a knurled 
cylindrical part surmounted by the key gear and 
key bearing collar at the top. This shape is not only 
free from dangerous projecting parts, but permits 
of maximum tool visibility. Internally, the conical 
body contains two or more circular holes inclined 
to the axis. The jaws, the upper parts of which are 
cylindrical, slide in these holes, their advance or 
withdrawal causing a gripping or releasing action 
on the drill shank. This movement is effected by a 
worm cut on the cone of the chuck shank, the thread 
of which meshes with rack teeth cut in the jaws. 
Twisting of the jaw is prevented by a key in the 
body engaging with a long keyway in the back of 
the jaw. It will be clear that rotation of the chuck 
body causes the jaws to close or open, and it will be 
equally apparent that the gripping power is very 
great, and that the chuck is self-tightening in pro- 
portion to the tool loading. The body is kept in 
line by bearings at three poin’s and a central bearing 
under the screw cone. The chuck is made through- 
out of hard material appropriately heat-treated, and 
the construction is well suited to withstand the in- 
trusion of dirt and to retain a lubricant. The firm 
is also showing an ingenious tapping attachment 
provided with an adjustment for the regulation of 
the depth of cut and for stopping the tap. The 
tap returns at twice the forward speed when the 
machine is reversed. 

Messrs. Robert Hudson, Limited, 38a, Bond-street, 
Leeds, are showing a wide variety of manufactures, 


of which the concrete pouring skip, illustrated in | 


Fig. 35, Plate XII, is the latest example. It consists 
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of a cylindrical container with a conical bottom 
terminating in an orifice sealed, during the transport 
of the skip, by a ball valve. The method of operation 
is self-evident, but it may be mentioned that the 
advantages claimed for the skip are, that, as no 
tilting is required to discharge it, the skip can be 
more easily positioned, and is therefore less likely 
to damage shuttering, &c. There are also no hinges 
or catches to get out of order and no leakage is 
possible, whilst the rate of discharge can be precisely 
controlled by operation of the valve. The skip is 
made in four sizes, ranging from } cub. yd. to 
2 cub. yd. in capacity. Another recent manufac- 
ture of the firm is a pressed steel superimposed 
reversible switch. This is designed to effect a 
temporary junction between a branch and a main 
narrow-gauge railway line without having to cut 
the latter, as in quarrying or excavating, where 
the position of the working face is altered from 
time to time. The branch line from the face can 
be led up to the main in the straight, and the 
switch can then be laid on both to make the curved 
junction. The actual crossing of the switch over the 
main line is effected by means of ramps, the difference 
in level between the lines not exceeding an inch. The 
switch, which is handled as one piece and only 
requires to be laid on the rails, can be used either 
to connect to the right or left-hand, according to 
which end is laid on the main line, and does not 
interfere with through traffic on that line. It is 
made in two weights, for a total range of gauge of 
from 16 in. to 30 in., and can be used with rails 
having heads not exceeding 2 in. in width. In the 
“Quarry to Road” Section of the Fair, Messrs. 
Hudson are showing the 15 ton self-emptying and 
self-righting double-side tipping wagons described 
in ENGINEERING, vol. cxxxiii, page 329 (1932), 
working in conjunction with a 150-h.p. Diesel- 
engined locomotive made by Messrs. The Hunslet 
Engine Company, Limited, P.O. Box 56, Leeds. 
The locomotive is of the geared type, and weighs 
21 tons. It has been tested under working condi- 
tions on the London Midland and Scottish Railway 
Company. Particulars of its performance under 
these tests are of considerable interest, and we 
propose to deal with them separately later. 
Reverting to the display on the stand of Messrs. 
Shell-Mex and B.P., Limited, Messrs. The Wallsend 
Slipway and Engineering Co., Ltd., Wallsend-on- 
Tyne, are showing a working exhibit of an industrial 
application of oil firing as applied to a baker's 
oven. 
type, a small burner only being necessary. The 
arrangement adopted for the regulation of the 
secondary air supply is of interest. The burner 
layout is shown in Fig. 36, Plate XII. The burner 
is shown at A. Itis carried on a hinged front plate. 
The primary air from the blower is led into a cast- 


The burner is of the firm’s low air-pressure | 














iron pre-heating box. From there it is led through 
the upper pipe, which is hinged, to the burner. 
Regulation of the primary air is by the valve B. 
The oil supply is led through the bottom swivelling 
pipe, the supply pipe being furnished with a shut- 
off valve and Auto-Klean Strainer C. The supply 
of secondary air is regulated by ports in the rotatable 
sleeve of the air distributor. Near the rim of this 
sleeve are fitted two pins (one near the top and one 
at the bottom) which project through slots in the 
air distributor front plate. The traverse of the 
upper pin is limited by an adjustable stop, so 
that the ports can be set to any desired degree of 
opening. The traverse of the lower pin is the same 
as that of the upper one. When the oil shut-off 
cock is moved over to the closed position a project- 
ing arm on the cock handle comes up against this 
lower pin forcing it round anti-clockwise and so 
shutting off the secondary air. When the cock is 
again opened the sleeve must be rotated by hand 
in a clockwise direction until the upper pin comes 
up against the adjustable stop. The oil shut-off 
cock is a safety lock. So long as this cock is 
open the hinged front cannot be swung into the 
open position. The firm’s exhibit also includes a 
number of burners for pressure, compressed-air, 
steam jet and low air-pressure systems of firing. 
The capacities range from } gall. to 400 gall. of oil. 
per burner per hour, and the examples cover 
practically all requirements in oil burning for 
steam-raising purposes, as wellas industrial furnaces. 

A motor roller of an unusual but handy design 
shown by Messrs. Barford and Perkins, Limited 
(Engineers), Rochester, is illustrated in Fig. 37, 
Plate XII1. As will be seen, this is a three-wheel 
machine and is hand-guided. It is made in two 
weights, 12} cwt. and 15 ewt., of which the former 
is to be seen in operation at the exhibition. The 
two main wheels, 36 in. in diameter by 12} in. wide, 
are driven. The wheel under the engine, 16 in. in 
diameter by 9 in. wide, spans the gap of 5 in. between 


the main wheels, giving a total rolling track of 
2 ft. 6 in. wide. The engine drive is transmitted 


to a cross-shaft by a protected chain, and thence 
through a train of spur gears to the main axle, 
which is fitted with a totally enclosed differential 
situated between the wheels. The automatic wheel 
adjustment thus obtained not only facilitates steer- 
ing, but enables the roller to be turned sharply round 
at corners, etc., without damage to the surface 
being rolled and without skidding or the setting up 
of undue stresses. The engine is a single-cylinder 
side-valve, four-stroke-cycle petrol engine, develop- 
ing 3 brake horse-power at a normal speed of 
1,500 r.p.m. The normal travelling speed of the 
roller is 14 m.p.h., at which, in the firm’s opinion, 
a small engine cannot be satisfactorily air-cooled. 
The engine on this roller is, therefore, water-cooled 
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on the thermo-syphon system, assisted by a belt- 
driven fan and having a vertical tubular radiator. 
A Lucas high-tension magneto, driven by a roller 
chain, is fitted, and a Solex carburettor provided 
with an air filter, the latter ensuring a supply of 
clean air to the engine even when the roller is 
working under dusty conditions. The engine is 
controlled by a throttle lever on the steering handle, 
and higher or lower speeds than the normal can be 
obtained. A second lever on the handle controls 
the reverse. It is moved from the neutral position 
in the desired direction of travel. Reversing is 
effected by friction clutches and is instantaneous 
and smooth. A third control operates an expand- 
ing brake mounted on the cross-shaft. Full-width 
scrapers are fitted to all wheels, and as there are 
no projections beyond the rims, rolling can be done 
close up to walls, fences, &c. The machine is, 
therefore, very suitable for footpaths, parks, tennis 
courts, &c. 

The Barford and Perkins roller shown in Fig. 38, 
Plate XIII, is also petrol-engine driven and weighs 
2} tons. It has three wheels and a rolling width 
of 4 ft., but the pressure per square inch of width 
rolled is approximately the same as that of a 5-ton 
tandem roller. The running costs are, therefore, 
lower than those of a heavier roller doing the same 
work. The general constructional features are 
clearly seen in the figure, but it may be mentioned 
that the engine is of 13} brake horse-power and 
has two speeds in both forward and reverse. The 
machine is very suitable for rolling in chippings 
after emulsion spraying, and, like the small roller 
just described, it is possible to roll close up to an 
obstruction or wall on both sides. For light rolling 
the weight can be reduced to 1} tons by the use of 
interchangeable back rollers, whilst a further change 
of rolling wheels provides a rolling width of 6 ft. 
for grass work. The firm is also showing an Aveling 
and Porter type 9-ton general-purpose roller driven 
by a Blackstone slow-running, single-cylinder 
Diesel engine with instantaneous air starting from 
cold. A two-speed ball-bearing gear-box with all 
gears enclosed and running in oil is fitted. 

A Diesel-engined locomotive at work in the 


“Quarry to Road” Section of the Fair is being | 


shown by Messrs. Motor Rail, Limited, Simplex 
Works, Bedford. This is illustrated in Fig. 39, Plate 
XII, and is designed for shunting work on the 
standard 4-ft. 8}-in. gauge. As will be seen from 
the figure, the engine is situated in the centre of the 





frame, with a driver’s cab at one end and a fuel tank 
at the other. The frame is 11 ft. 6 in. in length, by 
7 ft. 9 in. wide. The height from the rail level to 
the top of the cab is 9 ft. 11 in., and the total weight 
is 12 tons. The engine is of the four-cylinder 
airless-injection type, developing 65 brake horse- 
power at 1,000 r.p.m. and 85 brake horse-power at 
1,500 r.p.m. A centrifugal governor controls the 
idling speed of the engine. From this speed, up 
to the maximum, which is also controlled by a 
governor, the engine is instantly flexible by the 
operation of a single lever. Starting is effected by 
an auxiliary petrol engine situated in the cab, but 
cartridge holders are provided for hand starting 
when required. Power transmission is through a 
gearbox giving two speeds in both directions. The 
drive is taken from the gear-box to each axle by 
heavy roller chains. The clutch is of the single- 
plate type. The controls consist of the engine 
lever, a speed change lever, a reverse lever, two 
clutch pedals, two sander pedals, and a screw brake. 
All are operated from the standing position. The 
engine is cooled by a radiator with a fan, the jacket 
water being circulated by means of a direct-coupled 
centrifugal pump. ‘The fuel tank has a capacity of 
27 gallons. As regards performance, taking a 
frictional resistance of 15 lb. per ton, i.e., with easy 
running trucks and good track, the engine will 
haul 370 tons on the level at a speed of 3-6 m.p.h., 
the engine running at 1,000 r.p.m. and in low gear. 
On an incline of 1 in 20, the hauling power is 38 
tons. With the engine running at the same speed, 
but in high gear, the travelling speed is 7-3 m.p.h., 
and the hauling power 176 tons on the level and 
10 tons on a 1-in-20 incline. The consumption of 
Diesel oil is 0-46 pints per brake horse-power per 
hour. The lubricating oil consumption is 2} per 
cent. of the fuel-oil consumption. Messrs. Motor 
Rail, Limited, show on their inside stand a 2)/36 
brake horse-power locomotive, 2} tons in weight, 
for a gauge of 2 ft. 

The new brick breaker, illustrated in Fig. 40, 
Plate XIII, and shown by Messrs. Winget, Limited, 
Warwick, is of considerable interest in that the 
toggle movement, which has hitherto been so largely 
used in connection with the jaw type of machine, 
isin it replaced by what is known as the roller 
wedge action. This, it is claimed, greatly reduces 
not only the initial cost, but also the horsepower 
required. The machine shown in Fig. 40 is a 
portable unit complete with engine, but stationary 





patterns are also made. The breaker has two jaws, 
one a fixed and vertical, and one movable and in- 
clined, both having renewable faces of hard metal. 
The top of the movable jaw is formed with a bearing 
at the back embracing an eccentric on the driving 
shaft, and integral with it. About two-thirds down 
from the top of the jaw and also at the back is a 
projecting wedge with a sharply inclined face. This 
face rests against a roller, the two together forming 
the fulcrum on which the jaw oscillates. The jaw is 
kept in contact with the roller by a spring in tension, 
the point of attachment of which is near the bottom 
of the jaw. The roller is adjustable, by means of a 
screw, in a horizontal direction, so that the space 
between the jaws at the bottom can be regulated as 
desired. Rotation of the driving shaft causes the 
jaw to move both vertically and horizontally, and 
gives a very effective crushing movement, the 
pressure imposed on the material to be broken, 
due to drawing of inclined face of the wedge over 
the roller, being considerable, and the vertical 
movement resulting in a turning-over and feeding 
movement of the material. Messrs. Winget also show 
closed and open-drum concrete mixers, a roller 
pan mortar mixer, which it is claimed will keep 
40 bricklayers supplied, several machines for the 
manufacture of pre-cast concrete products, a mixer 
for such varied industrial processes as mixing 
emulsion, chocolate, foundry loam, &c., and screen- 
ing, crushing, and road-tamping plant. 

The heat-treatment furnace illustrated in Fig. 41, 
annexed, is being shown by Messrs. The Inter- 
national Furnace Equipment Company, Limited, 
Clement-street, Parade, Birmingham. The furnace, 
which has been given the name of the Omnicontrol 
furnace, is of the underfired recuperative type. 
The main external casing consists of heavy hematite 
cast-iron plates held together by spring-loaded tie 
rods. The door is of insulated cast iron with gear 
of the balanced quadrant type for easy hand opera- 
tion. As will be seen from the figure, the furnace 
is well insulated. The internal brickwork structure 
is of high alumina Scotch refractories. The heating 
chamber is shown at A. Beneath it is the combus- 
tion chamber B, the gases from which sweep over 
the underside of the floor of the heating chamber 
and then through uptake passages at the sides and 
into the chamber through a large number of com- 
paratively small conical apertures in the side walls. 
This arrangement is known as the radiant wall. 
The effect of the openings is to reduce the speed 
of the gases and to ensure homogeneity in the heating 
atmosphere, the characteristics of which can be 
varied as required to suit almost any working 
conditions, as the system permits of the independent 
control of each of its zones. Damper controls 
are provided at C. Automatic control apparatus 
is provided for the regulation of both temperature 
and atmosphere. The oil burner, in the centre 
of the heating chamber is of the medium-pressure, 
air-actuated type, the air being supplied by a fan 
of centrifugal pattern. Initial ignition is effected 
by means of a gas pilot jet which can be extinguished 
immediately the furnace is in operation. The oil 
supply is maintained at a constant temperature by 
a thermostatically-controlled electric immersion 
heater. 

The recuperator is situated below the combustion 
chamber. It consists of two banks of tubes D, 
through which the air passes, and crossing the waste 
gas passages E. The exchange area of the system 
is four times that of the total] furnace floor area. 
The air enters the chamber F and flows outwards 
to the air passages G from which it enters the com- 
bustion-chamber through ports in the side walls. 
The waste gases pass upwards to the draw-off 
passages H, whence they escape through a short 
chimney. The total circuit of the combustion 
gases within a 5 ft. by 3 ft. furnace is over 30 ft. 
The gas and air speeds in the recuperator system 
are maintained at calculated values, so that the 
most effective heat transfer is obtained. The 
temperature of the exit gases is the lowest com- 
patible with adequate draught. 

A distinct innovation in the way of joint rings 
is shown by Messrs. Wills Pressure Filled Joint 
Ring, Limited, Salmon-parade, Bridgwater, Somer- 
set. Though the ring is suitable for flanged joints 
of any kind, it is particularly so for high pressures, 
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and the high temperatures which often accompany | 
them. It is put forward, indeed, as capable of | 
holding pressures up to}13,000 lb. per square inch, | 
and temperatures as high as 400 deg. C. The joint 
consists of a tubular ring of copper, nickel, or Monel | 
metal, filled with gas at a pressure of from 300 lb. 
to 600 lb. per square inch, according to the metal. 
The rings are, of course, circular in cross section, and 
are compressed when tightening up the joint to an | 
elliptical cross section. A remarkable degree of 
resiliency is obtained, the fluidity of the gas enabling 
the ring to adjust itself to any lack of parallelism 
between the joint faces or other imperfection, while 
the rings return to their original cross section when 
the joint is broken and, in consequence, may be 
used repeatedly. The gas used in filling is non- 
explosive and does not liquify until a temperature 
below 100 deg. C. has been reached. The joint 
faces do not require any special preparation, the 
actual sealing surfaces being metal to metal. 
One precaution is necessary, namely, that the 
distance through which the faces are tightened up 
must be limited so as to prevent the ring being 
flattened altogether, when its resilience would 
naturally be destroyed. The limitation is simply 
ensured, for in a spigoted joint it is only a matter 
of proportioning the depth of the recess to that of 
the spigot, and in a pliin flange either a check ring 
or washers can be inserted between the flanges. 
Tests carried out at the National Physical Labora- 
tory showed no leakage after prolonged exposure of 
a flange to a steam pressure of 250 Ib. per square 
inch, and a total superheat temperature of from 
1,040 deg. to 1,090 deg. F. The ring tested was of 
Monel metal, tightened by a torque of 1,680 in.-lb. 
Its average thickness before test was 0-188 in., and 
after test 0-182 in. The exhibit includes examples 
of the pressure-filled joint ring used as a renewable 
seating for valves. 

The stand of Messrs. Thos. Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, 
demonstrates very well the progress made in the 
production of Staybrite steels for the continually 
widening field of its application, as well as in the 
development of alloy steel castings. The range is 
too wide, however, to permit the newer improve- 
ments and applications to be dealt with in detail, 
but a radical change in file manufacture illustrated 
in the engineer's tools section of the display may 
well be noted. This is the new “ Millenicut”’ file, 
the operation of which, it is claimed, results in the 
removal of metal at much greater rate than 
is possible with the usual type. The principle 
underlying the new file is that of forming the teeth 
with a definite cutting angle to that 
employed in the usual lathe tool or milling cutter. 
The result is that the metal is removed by the file 
in shavings and not in powder form, a process 
which lessens the effort needed and increases the 
speed of cutting whilst lengthening the life of the 
file. The old method of forming the teeth of the 
file by a chisel has been abandoned and the teeth 
in the “ Millenicut’’ file are shaped, by a milling 
cutter which enables their form to be precisely 
controlled and to be given a correct undercut. 
The whole of the teeth on one side of a file are 
milled simultaneously by means of a built-up gang 
of cutters. This gang has an overall length slightly 
in excess of the length of the toothed surface and 
is arranged with a conical contour. The milling 
machine table is inclined so that the file blanks 
are parallel to the peripheral] surface of the cutter 
and not axis. ‘The resultant file teeth are | 
undercut to a uniform angle. The file teeth are | 
therefore, next notched in order to correct any 
tendency for the file to run off sideways in use, and 
also to prevent the breaking of the cut shavings. 
The files are made of a special alloy steel. 





a 


analogous 


to its 


The above describes the process of making the 
conventional tanged file, but the Firth-Brown 
Company have also installed equipment for the 
blade and holder type. In this type, the teeth 
are formed continuously on a bar of comparatively 
thin section by a hobbing process. Each length is 
then drilled, prior to hardening, for attachment to a 
holder which is tanged to receive a handle. The 
blades may be reversed when one side is worn, and 
when both sides have become worn it is possible to 
renew the cutting edges by a grinding process. 
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Fie. 42. Pusn-Burron ConTacToR-STARTER : 
Messrs. M. & C. SwircH@Ear, LIMITED. 














PREPAYMENT Meter; Messrs. FeERRANTI, 
LIMITED. 


Fig. 44. 


In connection with tools it may also be mentioned 
that a 20-in. Insto inserted-tooth saw is demon- 
strated on the firm’s stand cutting bars and rails 
at exceptional speed. The actual machine used is 
an improved form of that described in ENGINEERING, 
vol. exxxiii, page 276 (1932) and is made by Messrs. 
S. Russell and Sons, Limited, Leicester. One 
important change is the duplication of the starting 
and stopping gear so that the machine can now be 


| controlled either from the front or the back. 


Reference to Messrs. Firth-Brown’s stand may be 
concluded by noting that an interesting section of 
a hollow-forged boiler drum is being shown on it. 
This exhibit very well supplements the account 
given of this side of the firm’s activities in ENGINEER- 
ING, vol. ecxxxiv, page 559 (1932). The drum, 
which is a typical example of a seamless hollow- 
forged steam drum for water-tube boilers, is 50 in. 
in internal diameter, by 14 ft. long by 24%-in. thick 
The steel is of 28 tons to 32 tons tensile strength | 
giving the following test results: Tensile strength, 
28-5 tons per square inch ; elongation, 38 per cent. ; 
reduction, 58 per cent.; yield point, 15-8 tons per 
squareinch. Both the closed ends of the drum have | 
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Fie. 43. 400-AmPperReE Ot Circuir BREAKER; 
Messrs. M. & C. SwircuGear, Lowirep. 

















Mu.tti-RANGE ALTERNATING-CURRENT 
Messrs. FrerRanti, LIMITED. 


Fig. 45. 
Test Set ; 


a 16 in. by 12 in. manhole. One end is machined 
internally and externally as supplied in a finished 
boiler. The other end is left in the forged state 
internally and externally and is illuminated inside 
to show the clean nature of the forging operation. 
The forged surfaces are notable for the way they 
follow the required finished form, and show that the 
firm’s method of closing in the ends avoids leaving 























FEB. 24, 1933.] 


ENGINEERING. 


215 











EXHIBITS AT THE 


BRITISH INDUSTRIES 


FAIR. 




















Fic. 46. 


























Fie. 47. Pote-Mountep Crrcuir BREAKER; 
Messrs. George Exvison, Limirep 


thick masses of steel in order to obtain the finished 
shape, and that the grain flow of the steel is retained 
in the direction required. 

Messrs. John Thompson (Wolverhampton), 
Limited, Wolverhampton, are also showing a 
section of a boiler drum. This is, however, manu- 
factured by electric welding. The shell is 2 in. in 
thickness and the drum work illustrates in a striking 
manner the progress made in welding heavy work 
of recent years. Perhaps a more unusual exhibit, 
however, is a water-gas-welded chemical container 
8 ft. 6 in. in diameter by 23 ft. 9 in. long. This is 
welded throughout so that the whole shell is con- 
tinuous. The body, in which is a manhole, is 
| ¥-in. thick, and the ends are 1} in. thick. The 
test pressure was 395 lb. per square inch. We 
understand that special apparatus has been installed 
for the manufacture of these containers. Messrs. 
Thompson are also showing an economic type 
boiler, for 200 lb. per square inch working pressure, 
9 ft. 9 in. in diameter by 15 ft. 6 in. long, a sectional 


OveRLoOAD Retays ; Messrs. GeorGe Exuison, LIMirep. 


superheater and a vertical multitubular boiler 5 ft. 
in diameter by 11 ft. high, with a working pressure 
of 120 lb. per square inch, all of which are good 
|examples of British boilermaking. 

The extent to which the operation of electrical 

machinery is now being placed in the hands of 
| unskilled personnel has led to the increasing use of 
|fool-proof starting and control equipment, many 
examples of which are exhibited at the Fair. Among 
these, attention may be drawn to the push-button 
contactor-operated starter which is being manu- 
factured by Messrs. M. and C. Switchgear, Limited, 
Kirkintilloch, Glasgow, for use with alternating- 
current motors. In this apparatus, an illustration 
of which appears in Fig. 42, particular attention 
has been paid to such details as contacts and springs, 
while to avoid short life, impaired efficiency and 
troublesome maintenance the mechanical con- 
struction has been made particularly robust. The 
starter comprises a totally-enclosed three-phase 
contactor and a triple-pole thermal overload relay. 
|The former is provided with four identical contact 
jarms: one for connection to each of the three- 
| phase wires, while the fourth serves to maintain the 
| operating-coil circuit closed. The fixed contacts 
| are of brass with hard-drawn copper tips, while the 
| moving contacts are pressings of the same material 
| and enclose within their channel section a steel 
| pressure spring which controls the copper contact 
tips. The contacts are arranged so that the surface 
on which the circuit is made and broken is remote 
|from the running position. The moving contacts 
| are mounted on a moulded bakelite cross-bar and 
jare actuated by an operating coil which is designed 
| to function satisfactorily over a wide voltage range. 
Vitreous are shields are provided for protective 
purposes, though we understand that the contacts 
can rupture normal standstill currents without these 
safeguards. Bounce on opening is prevented by a 
stop which is placed as far from the hinge as possible. 
This stop contains a split pin which, when with- 
drawn, enables the operating coil to be removed for 
inspection or renewal. 

The overload relays, of which there is one in each 
phase, embody a bi-metallic strip, which does not, 
however, carry any current and is therefore made of 
the same heavy section throughout the whole range. 
It works in conjunction with a heating coil, which is 
wound with a high melting point alloy that does not 
deteriorate by oxidation, nor by repeated heating 
and cooling. The elements are enclosed in fireproof 
troughs and are designed to have a low watt loss. 
All three coils operate one quick-break trip switch, so 
that the number of contacts in the circuit is reduced. 
The action is such that a time lag, approximately 
in inverse proportion to the overload, is provided. 
After tripping, the overload release must be re-set 
by hand. If after this has occurred the overload 
persists, the overload will trip with a shorter time 
lag, which is maintained until final removal takes 
place. No-voltage protection is ensured by the 











de-energisation of the operating coil. When this 
occurs the contact is forced open by the springs. 
The “ start” and “ stop” push buttons are carried 
on the base of the starter, not on the cover, an 
arrangement which eliminates flexible connections 
and enables all the live parts to be concentrated on 
the base. The “ stop ” button is also used to re-set 
the overload relay, so that it is impossible to hold 
the contactor in against a prolonged overload. 
Separate push-button stations can, of course, be 
provided for remote operation. The enclosure is a 
combiriation of sheet-steel body and cast-iron end 
pieces and cover, thus, it is claimed, giving maxi- 
mum strength with minimum weight. The cover is 
hinged and is clamped through a packed joint by 
hinged bolts and wing nuts. In the flame-proof 
type the case is of welded steel plate with wide 
metal-to-metal flanges, the cover being secured by 
bolts. The contactor we have just described has 
a constant capacity of 30 amperes at 600 volts, and 
is capable of starting motors by direct connection 
to the line, provided the standstill current does not 
exceed 100 amperes. 

The same firm are showing examples of their 
oil-break, metal-clad switchgear, the appearance 
of which will be clear from Fig. 43. The particular 
pattern illustrated is designed for dealing with a 
current of 400 amperes at a pressure of 660 volts, 
and is of the double-break type. The enclosure, 
which is of cast iron, is complete, and includes 
even the trip solenoids, so that adequate protection 
is given against dust and fumes, as well as against 
the attention of unauthorised persons. Operation 
is eftected by the handle at the side, which is of the 
loose handle type, the motion being transmitted 
through a toggle to side levers. The members 
carrying the bakelite insulated steel rods on which 
the contact bars are mounted, are operated by this 
mechanism, automatic opening being effected by a 
tripping bar. This bar is secured in position by a 
case-hardened steel catch, which is released by the 
trip. The moving-contact bars themselves are of 
solid wedge-section copper with auxiliary arcing 
contacts, while the fixed contacts are of the finger 
type, designed so as to give a high-pressure line 
contact, thus ensuring sustained current carrying 
capacity when the breaker is closed. Their heavy 
copper tips also ensure cool running. Balanced 
reaction springs provide equal division of the 
pressure between opposite fingers. The lateral 
reaction springs, which are of steel, do not carry any 
current, are removed from the line of contact, and 
are enveloped in cool oil. The parallel arrangement 
of the contacts gives a high pressure under short- 
circuit conditions and prevents opening. On the 
other hand, the interaction between the wedge- 
shaped moving-contact bars and the spring-load 
fingers assists the action of the kick-off springs in 
opening. 

Over-current protection is provided by series- 
wound solenoids on all three phases. These can be 
fitted with time lags of the inverse ratio type. 
Under-voltage protection is given by a release of 
the standard pattern, and can be incorporated 
with a remote tripping device. As will be seen, an 
ammeter is accommodated in a hood, and other 
instruments can be fitted when desired. The 
*bus-bars are of rectangular section, mounted on 
bakelite supports, and are enclosed in cast-iron 
chambers. The plug contacts used in the draw-out 
patterns are identical with those employed in the 
circuit-breaker and engage with solid copper wedge 
contacts which are protected by a bakelite shield. 

Messrs. Ferranti, Limited, Hollinwood, Lancashire, 
are showing a number of examples of their well- 
known meters, prominent among which are the 
FL type for single-phase circuits with its derivatives 
the FLY and FLX patterns, which are designed for 
metering loads on three-wire and four-wire systems, 
respectively. The former has two and the latter 
three entirely separate elements, which act upon 
one dise only, a design which, it is claimed, has 
resulted in a great reduction in both size and weight. 
The same basic design can also be arranged for pre- 
payment purposes, and Fig. 44 shows a pattern, 
which has been produced for use in hotel bedrooms 
and includes a device which enables the hotel staff 
to re-set the pre-payment mechanism after the guest 
has departed. This is done by turning the triangular 
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spindle visible at the top of the casing with a special 
key. As regards construction, the driving system 
is placed at an angle across the right-hand corner 
of the meter, a position which allows both the 
shunt and series mechanism, which form one unit, to 
be liberally dimensioned. Both sets of magnets are 
secured to the frame by clamping bars, no rivets or 
screws, which necessitate the reduction of the 
material section, being used. The complete unit is 
secured to the case by a three-point suspension, and, 
like the bottom joint and top pivot, can be easily 
removed when required. The back of the case is 
of cast-iron to prevent distortion, while the front is 
of non-magnetic material. Three sets of dials are 
provided, the lower set indicating the electricity 
consumption in the usual way, while of the upper 
two, one indicates the number of coins unused and 
the other, which is of the cyclometer pattern, shows 
the number registered. The pre-payment mechan 
ism, which is contained in a case to the right of the 
meter proper, is operated by inserting a coin in the 
slot and giving the knurled handle half a turn. 
This operation closes the switch and advances the 
“coins unused” pointer and the “ total coins” 
register one step. The meter, besides recording the 
consumption in the usual way, moves the “ coins 
unused ” pointer back to zero and trips the switch, 
thus cutting off the supply. The switch used in this 
meter is of the single-pole type, and consists of a 
blade which bridges the fixed contacts, the latter 
being fixed side by side. The gap is only 0-01 in. 
across, but rapid disconnection is possible, owing 
to the small volume of gas involved, the low- 
pressure drop across the contacts, and the use of 
two gaps. ‘The electrode hot spot is also rapidly 
cooled by the large mass of copper, which quickly 
absorbs the heat. This effect is enhanced by the 
arc spreading laterally in the partial vacuum which 
is created by the receding contacts. The switch, 
which can control current up to 100 amperes, is 
operated by a double toggle, which imposes a heavy 
pressure on the contact surface, though the power 
required to release it is small. This meter is also 
being shown in combination with a fire, the self- 
contained unit thus formed being specially designed 
for use where portability is a consideration. 

Other apparatus on this stand includes a summa- 
tion metering equipment, with a maximum-demand 
printometer of the type supplied to the Central 
Electricity Board for use on the “ grid,” and a range 
of instruments of all kinds, prominent among which 
are patterns in moulded cases suitable for panel 
mounting or portable work. As typical of these 
we may mention a multi-range, direct-current 
test set which Messrs. Ferranti make in two 
models for use on pressures up to 250 volts and 600 
volts, respectively. The resistance of the former is 
1,000 ohms per volt, and it has six ranges with 
maxima of 0:1, 0-5, 1, 5, 10, 50, 100, and 250 
volts, respectively. The corresponding maxima of 
the current ranges are 0-01, 0-05, 0-1, 0-5, 1, 
5, 10, and 25 amperes. In the other model the 
resistance is 500 ohms per volt and the pressure- 
range maxima 0-12, 0-6, 1-2, 6, 12, 60, 120, and 
600 volts, respectively, the current ranges being the 
same as before. An addit/onal range of 0 to 1 milli- 
ampere and of 0 to 2 milliamperes in the case 
of the two models can be obtained by making a 
connection to the “low volts” terminal with the 
switch set at 0-1 and 0-12 volt, respectively. A 
range of 0 to 0-075 volt is available on the ammeter 
by using an external shunt. 

A similar instrument which is illustrated in Fig. 
45, page 214, with ranges up to 600 volts and 5 am- 
peres is being shown for use o1 alternating-current 
circuits. This can be provided with a miniature 
current transformer in a moulded insulation case, 
the use of which extends the range from 50 milli 
amperes to 200 amperes. Examples of the firm’s 
mains-driven clocks, fires, and water-heaters are 
also being shown. 

Messrs. George Ellison, Limited, Perry Bar, 
Birminzham, are, as usual, exhibiting an extensive 
range of high and low-tension switchgear, including 
units of the truck and cubicle typos for 11-kv. 
three-phase circuits, as well as motor-control gear 
ani accessories for substations, overhead lines, 
mines and other industrial purposes. As, however, 


the details of this equipment will already be familiar 


to our readers, we must confine ourselves to describ- 
ing two pieces of apparatus, which are being shown 
for the first time. ‘Ihe first of these is an oil-break 
circuit breaker which, as will be gathered from 
Fig. 47, page 215, is arranged for controlling over- 
head lines op2rating at pressures up to 600 volts 
and for attachment by a bracket clamp to any pole 
up to 12 in. in diameter. The operating handle is 
enclosed in a cast-iron box, which is screwed to the 
base of the pole. This box has a hinged lid which 
can be padlocked, and is arranged so that the handle 
cannot be left intermediately between the “on” 
and “off” positions. The handle is connected to 
the breaker by a length of }-in. gas pipe, which, 
it is recommended, should be obtained locally to 
save transport. The breaker mechanism is of the 
free-handle type, and in general design it is similar to 
the firm’s O pattern. It is enclosed in a dust-proof 
and weather-tight cast-iron case, the cable entrances 
being either through a fitting with porcelain bushes 
or a dividing and sealing box, depending on the 
type of cable in use. It can be supplied with 
double, triple or four poles, or triple pole with 
neutral links, and with one, two or three solenoid 
time-lag overload releases, and a no-volt release. 
An interesting feature is the semaphore, which 
shows whether the breaker is “on” or “ off,” and 
is clearly visible against the sky at night. 

Messrs. Ellison are also showing a number of 
solenoid overload relays, which are intended for 
use either as part of a contactor type starting gear, 
or as an additional safeguard against overloading 
the motor. The general appearance of these relays 
will be clear from Fig. 46, from which it will be 
seen that they are of the semi-enclosed type with 
either one, two or three solenoids. The two latter 
are of the self-resetting pattern, while the one- 
solenoid type has to be re-set by hand, and is 
fitted with an indicator. The trip switch, in all 
cases, is at the top, and under a cast-iron cover, 
30 that accidental contact with live points is 
prevented. 

When of the self re-setting type, it can either 
be of the pattern which breaks the circuit of 
the starting-gear contactor coil or no-volt release 
soil, or of the pattern which makes the circuit of 
the shunt trip coil of a breaker or of a bell or signal 
or short-circuits the no-volt release of a direct- 
current starter. In either case it can be operated 
by hand by a push knob, and is thus available 
for use as a remote emergency switch. When in 
use, the time lags are protected by a cast-iron cover 
to prevent tampering. The time lag in these 
relays can be adjusted to give almost any retarding 
action or retardation time from seconds to several 
minutes merely by changing the oil used in the 
dashpot in which the lower end of the solenoid 
core is enclosed. The time of re-setting varies from 
2 seconds to 10 seconds, depending on the viscosity 
of the oil. These relays are designed for currents 
up to 120 amperes, while the corresponding totally- 
enclosed type has a maximum loading of 20 amperes. 


(To be continued.) 


THE LATE M. AUGUSTIN 
MESNAGER. 

We regret to learn from our Paris contemporary 
Le Génie Civil of the death, which occurred on the 
6th inst., of M. Augustin Mesnager, the eminent 
French civil engineer and scientist, Inspector General 
of the Corps des Ponts et Chaussées, who, as stated in 
our issue for December 23, 1932, page 732, presided 
at the Zurich Congress of the International Association 
for the Testing of Materials, held from September 6 to 
12, 1931, and who had acted as chairman of the Per- 
manent Committee of that Association for the period 
from 1928 to 1931. 

M. Mesnager was born in Paris on June 14, 1862; 
he studied at the Ecole Polytechnique, and selected 
civil engineering as his profession. He rapidly rose 
to the highest positions, for as early as 1900 he was 
appointed professor at the Ecole des Ponts et Chaussées, 
the Paris civil engineering college, and superintendent 
of the laboratories connected therewith, besides being 
given charge of the testing of structural material usea 
in civil engineering work throughout France. He 
was also professor at the Conservatoire des Arts et 
Métiers from 1913 to the time of his death; more- 
over, and for more than twenty years, he acted as 
professor and examiner at the Ecole Polytechnique. 





In March, 1920, M. Mesnager was elected a member 





of the French Academy of Sciences, of which he was 


appointed vice-president in December last; had he 
lived, he would have been president of that body next 
year. In the course of his career, a most active one, 
M. Mesnager had made a very large number of con- 
tributions to French industrial and scientific institu- 
tions, on the design and construction of bridges, both 
of steel and of reinforced concrete, on the calculations 
for all classes of structural work, on physical tests, and 
so forth; the Mesnager notched-bar is widely used. 
In 1913, a paper of his, read in France, described 
the utilisation of the double refraction of glass for 
ascertaining internal stresses occurring in solids, since 
when he continued his researches in the same field. 
It is claimed for these that they have largely helped 
to make photo-elastic methods applicable to every- 
day testing practice. 

M. Mesnager was a Commander of the Legion of 
Honour, a member of the Institut de France, a life- 
member of the Société des Ingénieurs Civils de 
France and an honorary member of the Institution of 
Structural Engineers, having been elected to that 
institution in 1913. He was also a corresponding 
member of numerous learned societies, and a Honorary 
Doctor of a number of foreign universities. He was 
a director of the Christiani and Neilsen Company, 
civil engineers and contractors. His loss will be 
deeply felt by all his very numerous friends both in 
France and elsewhere. 








THE LATE MR. J. C. WARD. 


Tue death is announced, as having occurred on the 
18th inst., of Mr. James Carpenter Ward, who for 
many years was general manager of the Milford 
Docks. Mr. Ward, who was in his 67th year, received 
his early education at Dover College and Framlington 
College, and from 1881 to 1883 took science classes at 
South Kensington. His practical training, taken 
concurrently with the latter, commenced in the 
locomotive shops of the Great Eastern Railway at 
Stratford. In 1883 he entered Messrs. Tangyes works 
at Birmingham, and the following year he widened 
his experience by entering the shops of the Thames 
Ironworks. 

During the period from 1885 to 1886 he was 
engaged in these works and on Blackfriars Bridge, 
the Inner Circle Railway, Ludgate Hill Station, the 
new entrance to the Albert Docks, and the Hammer- 
smith Bridge. From 1886 to 1888 he acted as assistant 
engineer to Sir A. M. Rendel in connection with work 
for the Milford Dock Company, including the con- 
struction of docks, dock gates, bridges, &c. 

From 1888 onwards he was engineer to the Dock 
Company, having sole charge of the completion of the 
dry dock, 600 ft. long by 70 ft. wide, and being respons- 
ible for the design and erection of warehouses, markets, 
&c., the planning and construction of railways, together 
with all repairs and replacements. He was also joint 
engineer for the Milford and St. Brides light railway. 
In 1917 he acted as consulting engineer for the improve- 
ment of Falmouth Harbour, and subsequently was 
engaged upon further works at Milford, including 
wharves, stages, &c., and a slipway. 








LETTERS TO THE EDITOR. 


DEVELOPMENTS IN CIRCUIT 
BREAKER DESIGN. 
To THe Eprror or ENGINEERING. 


Sm,—I note the following remarks in a leading 
article in Encrveertne of January 13 :-— 

“ It is therefore not surprising that the thoughts of 
designers have been turning towards the production of 
a circuit breaker which will be capable of performing 
the most onerous duties satisfactorily, but will not 
contain oil. Unfortunately, the fruits of their 
endeavours, though ingenious, have not so far, we 
believe we are right in saying, been crowned with that 
success which creates confidence in the user.” 

Obviously the writer of this paragraph is ignorant 
of the success which has attended the introduction of 
the expansion circuit breaker, and the satisfactory 
operational experience gained therewith abroad. This 
new circuit breaker, from which oil has been eliminated. 
is fast replacing the oil-immersed breaker, and it may 
interest you to know that there are already over 2,000 
expansion circuit breakers in commercial operation, 
all supplied by Siemens-Schuckert. They comprise 
circuit breakers for pressures of from 6 kv. to 150 kv. 
and rupturing capacities of 500,000 kv.-a. for pressures 
below 60 kv. and 1,000,000 kv.-a. to 1,500,000 for 
pressures of 60 kv. upwards. 

Yours faithfully, 
J. W. Risstx. 

Swallows Nest, Denbridge-road, 

Bickley, Kent. 
February 17, 1933. 
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[We have more than once dealt with the expansion 
circuit breaker in our columns. Our article was 
concerned, in the main, with British practice, and 
that practice is in line with our expression of opinion. 
In this connection it may be noted that the work of 
the British Electrical and Allied Manufacturers 
Research Association on the subject is, in the main, 
being confined to air breakers. The same thing 
applies to the leading British manufacturers.—EpD. E.] 








LUBRICATION. 


To THE Eprror oF ENGINEERING. 

Stmr,—In your issue of August 5, 1932, the leading 
editorial was on the paper “ Mechanism of Lubrication,” 
by Messrs. Parish and Cammen, presented before our 
Lubrication Engineering Committee of the American 
Society of Mechanical Engineers in New York, on 
June 1. In your editorial you stated the following “ It 
is difficult to understand how papers containing such 
misconceptions of mechanical and physical laws reach 
the stage of submission to the leading technical 
societies.”” This seems to leave the impression that you 
would like to have engineering societies refuse audience 
to a well-written paper by capable engineers sub- 
stantiated by interesting experiments, because some- 
body disagrees with them. 

All of the large engineering sccieties of America carry 
the following footnote on papers presented before their 
meetings: ‘Statements and opinions advanced in 
papers are to be understood as the individual expression 
of their authors and not those of the Society.” This is 
as it should be, because engineering societies are a 
forum for the presentation of new developments in 
enginzering which are to undergo the fire of discussion 
and criticism at a meeting. It is exceedingly important 
that such a forum be available to stimulate progress 
and to bring into the open for discussion ideas and facts 
that may disagree with present conclusions. If this is 
not done it would mean that progress would be hindered, 
and in some cases that a small clique having a certain 
opinion would refuse to allow the expression of an 
opinion opposing theirs. The American Society of 
Mechanical Engineers warns every reviewer that passes 
on a paper as follows: “ It must be remembered that 
honest differences of opinion exist on many subjects, 
and that accepted theories and standard practices are 
sometimes discredited.” 

There is a small city in the United States in which all 
the inhabitants believe that the world is flat. Naturally 
an inhabitant of that city would never consent to the 
presentation of a paper on the facts about the world 
being round. Opposition, however, often has its value, 
as in this case. Due to your editorial] comment and the 
discussion it aroused, the Parish-Cammen paper was 
re-presented before the British Institution of Petroleum 
Technologists on November 8, 1932. Attached you 
will find short abstracts from the discussion of that 
meeting from which you will note that prominent 
British engineers stated that this was the type of paper 
they would like to see presented at a Society meeting 
because it brought forth new ideas. 

In view of what I have stated above, and the 
attached discussion from the British meeting, don’t 
you think your statement in your editorial of August 5, 
1932, needs some further comment ? I noticed recently 
that some 45 years ago, engineers were expressing 
grave doubts as to the advisability and practicability 
of electric motors for mechanical operation. Hundreds 
of similar instances of failure to visualise possible new 
developments are recorded in engineering literature. 
This also includes variations of so-called fundamental 
laws. Is there anyone that can claim he has not at 
some time been short-sighted ? The only test is not 
suppression, but the fire of discussion and time, to 
prove its value. 

Yours truly 
W. C. THEE, 
Secretary, 
Lubrication Engineering Committee. 
The American Society of Mechanical Engineers, 
Fort Hancock, N.J., 
January 30, 1933. 


ABSTRACT OF DISCUSSION AT THE INSTITU- 
TION OF PETROLEUM TECHNOLOGISTS. 

A meeting of the Institute was held at the Royal 
Society of Arts, John-street, Adelphi, on Tuesday, 
November 8, at 5.30 p.m., James Kewley, Esq., Presi- 
dent, in the chair. 

(The following paragraphs of special interest are 
taken from minutes of the London meeting sent over 
to the Society by the Inst. of Petroleum Technologists. ) 

The paper on “Mechanism of Lubrication,” by Messrs. 
Parish and Cammen, to be presented that evening, 
the President said, would be read by Dr. Garner. It 
had been presented at a meeting in the United States 
of America, but had not, so far as the Institution 
was aware, been published. Something about it had 
evidently got abroad, however, because one of the 
technica] papers in this country had made the comment 





that they wondered how such a paper could ever be 
presented before a scientific society. He hoped the 
members would feel that criticism was unjustified, 
but even if it were not, it was a good thing to have a 
paper of the kind in question. The large audience that 
evening indicated that people took a great deal of 
interest in the subject with which the paper dealt, 
and, if the paper merely did something to stimulate 
discussion, it had fulfilled one of the chief functions 
of a paper read before a scientific institution. 

The President said the thanks of the Institution 
were due to Dr. Garner for presenting the paper that 
evening. He thought, however, that the authors 
had invented a new tool for investigating the problem. 
He was rather at sea as to the interpretation of their 
results. Much that was in the paper he completely 
failed to comprehend, but he thought in their criticisms 
the members should consider the matter sympatheti- 
cally, realise that a new tool had been provided, and 
try to see what good could be got out of it. 

Dr. G. Barr said there were a few points of great 
importance in the paper which must not be lost sight 
of in interpreting or attempting to interpret the 
results. The authors had substituted an oil-air 
interface for the external oil-metal interface of a 
normal journal bearing in an attempt to get rid of the 
troubles due to seizing and variations from one experi- 
ment to another. He had confined himself largely 
to criticisms of the paper, but he appreciated that the 
authors had a new tool, and it would probably be 
possible to find something out with it. 

Professor J. S. S. Brame said that some years ago 
he did some work and tried to get some results on 
similar lines to those now described, but he was entirely 
beaten by the question of speed. He endeavoured to 
ascertain the thickness of films with different oils and 
different metals on some cylinders which were made 
up for him at the Admiralty Laboratory, and which 
were 6 in. long, 4 in. diameter and of steel, brass and 
aluminium. They were placed horizontally. He 
was never able to get up to anything like the speeds 
used in the authors’ experiments, and which were 
made possible by Sperry’s work on the gyro-compass. 
Although the results were of some considerable interest, 
he did not exceed a speed of 1,000 r.p.m., whereas the 
authors referred to speeds of 18,000 r.p.m., with a 
drum of 10 in. 

He had been particularly interested, therefore, in 
the present paper. The authors claimed that they 
had investigated only one factor out of five, and he 
thought that should be recognised ; this was not an 
attempt, and was not claimed to be an attempt, 
to explain all the phases of lubrication; the authors 
said distinctly that they were attempting to solve the 
problem relating to one factor. The paper should not 
be criticised unduly in view of that, but he did not 
think the authors were right in claiming that it was 
one factor out of five. 

Mr. E. A. Evans said the President had suggested it 
was a wise thing to allow a paper of the character of 
that now under discussion to be brought before a 
meeting of the Institution. Personally, he thought 
the discussion to which it had given rise had shown 
amply that there was great justification for the presenta- 
tion of the paper. If Professor Brame had great 
difficulty in rotating his bars at a speed greater than 
1,000 r.p.m., he thought the authors were to be con- 
gratulated on the speeds which they had obtained 
and on the design of their apparatus. If one were to 
eulogise machines of so costly a type, however, a diffi- 
culty might arise, because the eulogiser was frequently 
expected to purchase one, either for research or to start a 
fashion ; and some people had been caught badly in the 
past and would be careful in future. There was the 
Thurston machine, among others, and there was the 
film rupturing machine, which only the depression 
in the United States had saved people in this country 
from having thrust upon them. 

Mr. E. R. Redgrove said the paper was of great 
interest to all who were concerned with that most 
difficult subject, the science of lubrication. The 
method employed for the investigation was certainly 
unique, the machine must be a triumph of mechanical 
skill, and the results demonstrated in a fresh manner 
many phenomena connected with absorption, the 
existence of which had previously been largely a matter 
of conjecture. He liked the analogy used in relation 
to what the authors termed the “ Langmuir” film, but 
it was open to doubt whether there was any real 
difference between the Langmuir and the Coulomb film. 
Speaking of practical lubrication, it was difficult to 
believe that the discoveries of the authors would not 
be of assistance in dealing with future problems 
because they did suggest fresh ideas. It must be 
admitted, of course, that the conditions of practice 
were véry different from those prevailing in the tests 
under discussion, for the pressures developed and 
maintained in high-speed bearings all operated against 
the disruption of the film and the pressures were 
near the maximum at the load point. 


Mr. J. H. Wells said the paper was to be welcomed, 
as was any method of tackling a problem which 
approached the subject from a new angle. This was 
the first time that an adsorbed film or a boundary 
film had been measured in tension, although it had been 
done under compression and shear on innumerable 
occasions. 

Professor Nash wrote : It has been very interesting to 
read of an account of the mechanism of lubrication 
from the point of view of the novel mechanical appara- 
tus described by the authors. The authors have to 
be congratulated upon putting forward a method of 
attack upon this subject, which opens up many possi- 
bilities for future work. The inclusion in this paper 
of a fuller description of the tester and of experimental 
details as recorded, would have greatly facilitated 
discussion, but several points arise in the paper upon 
which I should be glad to have further information. 
Finally, I would add that I regard this paper as a most 
valuable introductory paper to a very interesting 
aspect of the subject of lubrication, and I look forward 
to seeing more work published by the authors in the 
near future. No one could deny the immense interest 
and valuable information that may arise from a further 
study of many of the points dealt with in the paper, 
and one that impresses me as much as any is the 
study of the electric fields between the metal and 
lubricant. 

[We are obliged for Mr. Thee’s explanation of the 
position taken up by the American Society of Mechanical 
Engineers, in reference to the paper by Messrs. Parish 
and Cammen, but do not feel that it is necessary for 
us to withdraw the.comments we have made on the 
subject. In our opinion, a paper in which views 
are put forward which are in direct conflict with the 
fundamental laws of mechanics, applicable to bodies 
of more than atomic size, should not be accepted by 
a reputable technical society. It is more than 100 
years ago that a definite rule to this effect was laid down 
by the French Academy. As it has been suggested 
that the letter on this subject, which appeared in 
our issue of November 18, 1932, misrepresented the 
discussion at the Institution of Petroleum Technolo- 
gists, we are glad of this opportuhiity of printing the 
abstract of the discussion which Mr. Thee sends. The 
main point of the letter was that in the writer's opinion 
the paper was not criticised severely enough and that 
the majority of speakers only “ timidly offered points 
of criticism.” It is difficult to see, in view of the 
abstract above, that this opinion constituted any 
misrepresentation. We may perhaps take*this oppor- 
tunity of saying that this letter, which was sent to us 
spontaneously by its author, without any previous 
communication from our side, was written by an 
engineer of international repute.—Ep., E.] 


ARINE BORERS. 

To THE Epiror oF ENGINEERING. 
Sm,—I have read Colonel Atwood’s letter in your 
issue of February 17. Colonel Atwood is well known 
as one of the leading authorities in the United States, 
and his work as Director of Investigations to the 
Committee on Marine Piling Investigations of the 
National Research Council (U.S.A.) is very highly 
thought of by all serious students of the subject. In 
the course of a short article it is impossible to avoid 
sins of omission, and so my notes and observations 
were mainly concerned with European conditions, as 
Colonel Atwood quite fairly recognises. It is impos- 
sible to reply adequately in a letter to Colonel Atwood’s 
criticisms. For further details I would refer inquirers 
to a paper by F. Roch entitled “ Die Holzschidlinge 
der Meereskiisten und ihre Bekimpfung” in the 
Zeitschrift Ver. Deutsch. Ingenieure for 1926 (vol. lxx, 
Part 3, pages 89-96). 

Colonel Atwood will, I hope, bear me out in my 
expression of a wish that much further research into 
this question is desirable, and indeed the United 
States have set a notable example in this direction in 
the work of the Council above mentioned. It would 
be interesting to learn of any reports published by 
the United States National Research Council, subse- 
quent to that of Atwood and Johnson in 1924. 

I am, sir, 
Yours truly, 
J. Travis JENKINS. 

16, Waltons-parade, Preston. 

February 20, 1933. 





CHAMBER OF SHIPPING OF THE UNITED Kincpom.— 
At a recent meeting of the council of the Chamber of 
Shipping of the United Kingdom, Mr. W. J. McAlister, 
chairman of the General Steam Navigation Company, 
was unanimously nominated president of the Chamber 
in succession to Mr. R. 8. Bagliesh, and Mr. Daniel 
Radcliffe, senior member ofthe firm of Messrs. Evan 
Thomas, Radclifie and Company, Cardiff, was unani- 
mously nominated vice-president of the Chamber for the 





ensuing year, 
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ENGINEERING TRAINING AND | 
EDUCATION. 

Courses for Teachers in Technical Schools.—Short 
courses for teachers in technical schools, evening 
institutes, and similar establishments in England and 
Wales are being arranged by the Board of Education. 
The courses in engineering science, electrical engineer- 
ing, and telephony and telegraphy, will be held at 
Merton College, Oxford, from Saturday, July 22, to 
Wednesday, August 2, and will be conducted by Mr. W. 
Hartas Jackson, H.M. Inspector, assisted by other 
inspectors of the Board. The lecturers will include 
Professor B. P. Haigh, Mr. E. G. Savage, Dr. H. 
Schofield, Mr. C. H. Creasey, Professor F. C. Lea, 
Professor R. V. Southwell, Professor W. I. Cramp, 
Dr. F. T. Chapman, and Dr. E. Mallett. The course 
in gas engineering and gas supply will be held at 
Manchester from July 3 to 7, and will be conducted 
by Mr. C. H. Creasey. In addition, courses in commer- 
cial subjects will be held at Sidney Sussex College, 
Cambridge, and in building, painting and decorating, 
at a centre in London, Further particulars regarding 
the scheme may be obtained on application to the 
Secretary, Board of Education, Whitehall, London, 


&.W.1. 
PERSONAL. 
Messrs Witp-BARFIELD ELecTri FURNACES, 
Limirep, LElecfurn Works, North-road, Holloway, 
London, N.7, inform us that Messrs. G. R. Barclay, 


J. P. D. Coleman and J. E. Oram, who have held respon- 
sible positions in the firm for a number of years, have 
been elected to the board of the company. 


Messrs. James Gorpon AND COMPANY LIMITED, 
Windsor House, Kingsway, London, W.C.2, have 
appointed Messrs. Tom, Smith and Clarke, Limited, 


Castle Buildings, Swansea, to be their district repre- 
sentatives in South Wales. 

Mr. Evy C. Hurcutnson has been elected president of 
Messrs. Edge Moor Lron Company, Edge Moor, Delaware, 
U.S.A., in succession to Mr. W. F. Sellers, who has retired. 
During the past three years Mr. Hutchinson has been 
editor-in-chief of Power. 

Messrs. D. NAPrier 
manufacturers, Acton, 
Air Vice Marshal A E. 
elected a director of the 


an» Son, LIM(rep, aero-engine 
London, W.3, inform us that 
Borton, C.B., C.M.G., has been 
company. 


LAUNCHES AND TRIAL TRIPS. 


* Brpston.”-—Twin-screw passenger ferry steamer for 


service between Woodside and Liverpool ; four-cylinder | 


triple-expansion engines. Launch, January 12. Main 
dimensions, 158 ft. 6 in., by 40 ft. 11 in., by 11 ft. 9 in. 
Built and engined by Messrs. Cammell Laird and Com- 
pany, Limited, Birkenhead, to the order of the Corpora- 
tion of Birkenhead. 

“ Hartismers.’’—Cargo steamer; quadruple-expan- 
sion engines. Trial trip, January 19. Main dimensions, 
441 ft. 8 in., by 56 ft. 3 in., by 28 ft. 9 in. Built and 
engined by Messrs. William Gray and Company, Limited, 
Weat Hartlepool, to the order of Messrs. J. and C. 
Harrison, Limited, London. 

“Hitere Istanp.”’—Twin-screw sand-pump hopper 
dredger; triple-expansion engines. Handed over on 
February 9 after completion of satisfactory trials. Main 
dimensions, 330 ft., by 54 ft., by 22 ft. Designed to raise 


3,500 tons of sand in 50 minutes from a depth of 70 ft. | 


Built and engined by Messrs. Cammell Laird and Com- 


pany, Limited, Birkenhead, for the Mersey Docks and | 


Harbour Board. 


Tue Lare Mr. J. E. Livermore.—We note with 
regret the death of Mr. James Edward Livermore, which 
eceurred on February 7. Mr. Livermore, who was 
61 years of age, had been connected for the last 33 
years with Messrs. The Churehill Machine Tool Company, 
Limited, Broadheath, near Manchester, and with Messrs. 
Charles Churchill and Company, Limited, Walnut Tree 
Walk, Kennington, London, 8.E.11. le was well 
known to many engineers, particular those engaged in 
the paper-mill industry and in railway engineering. 
Mr. Livermore was elected a fellow of the Royal Society 
of Arts in 1921. 


H. Wynne Roserts.-We regret to 
record the death of Mr. H. V. Wynne Roberts, which 
oceurred on February 4, at the early age of 49. Mr. 
Roberts, who was director and sales manager of Messrs. 
The General Electric Company, Limited, was born in 
North Wales on September 12, 1883, and educated at 
St. Edmunds School, Canterbury. He joined Messrs. 
The General Electric Company in January, 1901, and, 
in November, 1909, became manager of the engineering 
supplies and ventilation department. This position he 
filled with conspicuous success until 1918, when he was 
promoted to the position of sales manager. In recog- 
nition of his long and devoted service, he was appointed 
a director of the Company in 1929. Mr. Roberts was 
essociated with the work of the British 
Allied Manufacturers’ Association, the 
British Electrical Development Association and other 
electrical organisations, and also had an active con- 
nection with the Electrical Contractors’ Association, 


Tue Late Mr. 


prominently 
Electrical and 


His knowledge of the electrical industry and of trading 
conditions within that industry was very wide. 


NG. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Sewage Pump and Sewage Carts.—The supply of a 
4/6 h.p. petrol motor-driven, double-acting pneumatic 
sewage pump, mounted on a four-wheeled steel chassis 
equipped for animal traction; lengths of galvanised 
piping and armoured rubber hose are also to be supplied. 
Also two sewage carts, consisting of a cylindrical steel 
container having a capecity of 1,000 litres and mounted 
on a two-wheeled carriage for animal traction. The 
Egyptian Ministry of the Interior, Cairo; April 1. 
(Ref. No. G.X. 12,316.) 

Surgical and Laboratory Instruments. 
surgical instruments, appliances, and laboratory equip- 


The supply of 


ment. The Egyptian Department of Public Health, 
Cairo; May 6. (Ref. No. B.X. 7,509.) 
CONTRACTS. 

Messrs. Petrer BROTHERHOOD, Limirep, Peter- 


borough, have received contracts for the erection and 
| equipment of ice-making factories in five towns in Egypt. 
The installation in each case comprises a Brotherhood 
double-acting vertical ammonia refrigerating compressor 
driven by means of a belt by a Harland three-phase, 
50-cycle slip-ring motor; triple interlaced coil atmos- 
pheric condensers with centrifugal motor-driven water 
pump ; ice-making tanks; travelling cranes; and inter- 
connecting pipework for water and ammonia. The five 
towns and the daily output of ice from each factory are 
as follows: Assouan, 5 tons; Fayoum, 5 tons; Keneh, 
7$ tons; Minia, 12} tons; and Zagazig, 124 tons. The 
contract was negotiated by Messrs. Brotherhood’s agents, 
Messrs. The Middle East Development Company, Cairo. 


Messrs. Tue CampBripce Instrument Company, 
Liwirep, 45, Grosvenor-place, London, 8.W.1, have 
recently received an order from the Admiralty for 


24 Cambridge recording and indicating electrical CO, 
meters, to be installed in the Royal Naval Cordite Factory, 


Holton Heath. 


Messrs. HarRtanp AND Wotrr, Limirep, have 
received an important contract from Messrs. Iraq 
| Petroleum Company, Limited, for 15 Diesel engines, 


each of 500 h.p., of the four-stroke, single-acting, airless- 
injection type, for five of the pumping stations on the 
Iraq pipe line. It will be recalled that this pipe line is 
at present under construction to convey oil from the 
Company's oilfields in Iraq, across the desert, to the 
Mediterranean ports of Haifa and Tripoli. The building 
of the engines is being carried out at the company’s 
Diesel engine works, at Glasgow. 


BOOKS RECEIVED. 


Journal of the Institute of Metals. Vol. XLIX. 1932. 
Edited by G. Suaw Scorr. London: Offices of the 
Institute. 

University of Experiment 


Minnesota. Engineering 


Station. Bulletin No. 8. Heat Transmission through 
Building Materials. By F. B. Rowxey and A. B. 
ALGREN. Minneapolis: University of Minnesota. 
Combustion in the Boiler Furnace. By H. J. Hopsman. 
Leeds: Jowett and Sowry, Limited. [Price Is., 
| post free.) 
Electrical Contracting Organisation and Routine. By 
H. R. Taunton. London: Sir Isaac Pitman and 


Sons, Limited. [Price 12s. 6d. net.] 

| United States Geological Survey. Water-Supply Paper 
No. 659-A. A Method of Estimating Ground Water 
Supplies based on Discharge by Plants and Evaporation 
from Soil. By W. N. Wurre. No. 659-B. Geology 
and Ground Resources of the Dalles Region, Oregon. 


[Price 25 cents.] No. 698. Surface Water Supply of 
United States, 1930. Part 3. Ohio River Basin. 
[Price 20 cents.] No. 700. 1930. Part 5. Hudson Bay 


and Upper Mississippi River Basins. [Price 15 cents.]} 
Washington : Superintendent of Documents. 
Structural Mechanics. By H. W. Haywarp. A. F. 
Hotmes and R. G. Apams. London: McGraw-Hill 
Publishing Company, Limited. [Price 13s. 6d. net.] 
Textile Electrification. By Dnr.-Inc. WitHetm Srret. 
Translated by A. F. Rodger. London: George 
Routledge and Sons, Limited. [Price 63e. net.) 


American Society for Testing Materials. Index to 

| A.S.7T.M, Standards and Tentative Standards as at 

October, 1932. Philadelphia: Offices of the Society. 

| Physics in Industry. Physics in Meteorology. By 

G. C. Smrrson. London: Institute of Physics. 

| Canada. Department of Mines. Mines Branch. No. 
727. Investigations of Mineral Resources and the 
Mining Industry, 1931. Ottawa: Department of 
Mines, Mines Branch. 

United States Bureau of Standards. Miscellaneous 


Publication No. 136. Bibliography on Standardisation. 
No. 137. Paint for Priming Plaster Surfaces. By 
P. H. Wacker and E. F. Hickson. [Price 5 cents.] 
No. 138. Annual Report of the Director of the Bureau 
of Standards to the Secretary of Commerce, June 30, 
1932. [Price 10 cents.] Research Paper No. 492. 
Column Curves and Stress Strains Diagrams. By 
W. R. Osrorp. [Price 5 cents.] Washington : 
Superintendent of Documents. 

Department of Overseas Trade. Trade Conditions 
Southern Rhodesia, June, 1932. Report. By J. 
BricpEN. London: His Majesty's Stationery Office. 
[Price ls. 6d. net.] 


in 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—The majority of sections are marking 
time. Orders are coming to hand in sufficient numbers 
to enable producing works to maintain recent output, 
but if more plant is to be put into commission the flow 
of contracts will have to be considerably augmented. 
This applies particularly to the raw and semi-finished 
steel trade. _ this connection business shows little, if 
any, improvement as compared with the closing stages 
of last year. The revival which was freely predicted a 
few months ago has not matured. Order books are badly 
in need of replenishment. One of the difficulties with 
which producers have to contend is the absence of forward 
buying. Despite the fact that the importation of 
foreign materials has been considerably restricted, con- 
sumers are loath to commit themselves to supplies for 
more than a few weeks ahead. Latest quotations are 
as follows :—Hard basic billets, 7/. 15s.; soft basic 
billets, 51. 17s. 6d.; West Coast hematites, 84s.; East 
Coast hematites, 79s.; Lincolnshire No. 3 and Derby- 
shire No. 3 foundry iron, each 63s. 6d. ; Lincolnshire and 
Derbyshire forge iron, each 59s. 6d.; bars, 10/1. ; sheets, 
lll. The scrap market has developed several features 
that indicate better prospects. The heavy engineering 
and machinery trades are struggling hard to find new 
business to replace expiring contracts. The demand for 
railway rolling stock and fittings is disappointing. Indian 
requirements show little sign of expansion. Prospects 
of increased business with China have been dimmed 
owing to the Sino-Japanese hostilities. An increased 
amount of steel forgings and castings is being consumed 
by shipyards with local connections. Armament plants 
are working at greatly reduced capacity. Makers of 
hollow-forged drums are actively employed. In the 
medium branches a much more promising state of affairs 
exists. Electrical apparatus is in good request on both 
home and export account. A slight falling off in the call 
for magnets and magnet steel 'is reported, but output is 
considerable. Sheffield exhibitors at the British Indus- 
tries Fair anticipate good business. Among the many 
new products shown for the first time by local firms is 
lacquered steel strip. It is supplied in a range of 50 
standard colours in both glossy and matt finishes. It 
can be blanked, stamped, and perforated without chip- 
ping or flaking the surface. Formerly this steel strip 
was imported, but it has now provided a new industry 
for Sheflield. Other products include a new type of 
valve steel possessing increased strength at high tem- 
peratures. fi is highly resistant to the embrittlement 
that was characteristic of some former types of valve steel. 
Steel capable of being machined at speeds of over 400 ft. 
per minute is also being shown. The tool trades are 
making steady progress. Inquiries are to hand for 
farm and garden implements. The coming season in 
these types of products promises to be better than for 
several years past. Among the latest inquiries received 
are some for chaff cutters and clipper blades from London. 
The light foundries are fairly well employed. 

South Yorkshire Coal Trade-——The gross demand for 
fuel is not very encouraging. Certain grades are in fairly 
strong request, but the market generally is lacking in 
bright features. Export requirements are on a moderate 
scale. Best hards for shipment have developed further 
weakness, and values show a slight relapse. The demand 
for industrial fuel on inland account has undergone little 
Recent activity in smalls has not been main- 
tained. Inquiries are less numerous both on home and 
export account. More orders are coming to hand for 
housecoal, but the volume of business is below normal. 
Prices are well maintained, and supplies are more than 
sufficient to cope with any spurt in requirements. 
Foundry and furnace coke are very quiet. Gas coke 
is in consistent demand at 22s. 6d. to 25s. 6d. f.o.b. at 
—Best branch hand 


change. 


Humber ports. Quotations are : 
picked, 27s. to 28s.; Derbyshire best house, 22s. to 
23s. 6d.; Derbyshire best brights, 18s. to 20s8.; best 


screened nuts, 17s. to 18s. 6d.; Yorkshire hards, 17s. to 
18s.; Derbyshire hards, 17s. to 18s. ; rough slacks, 8s. 6d. 
to 9s. 6d.; nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Structural-steelwork concerns, and 
steel manufacturers generally, are following closely the 
recent anxiety on the part of many local authorities to 
go ahead with necessary works schemes whieh were 
‘axed’ when the great call came for economy and 
retrenchment. In many quarters it is felt that relaxation 
of the restrictions on public-works expenditure cannot 
now be long delayed. Authorities in the whole of the 
North-Western area have such schemes held up, and the 
release even of a limited number of them would be re- 
flected in a substantial increase in demand for steelwork of 
various kinds. Actual transactions in the steel sections 
at present are negligible, but there is a faint hope that 
seasonal activity may bring a slight expansion in trade. 
The foundry-iron business continues featureless, and 
forward buying is as limited as ever. The growing 
supplies of good scrap, which are now available at 35s. 
per ton delivered, constitute a restrictive influence of some 
importance. In the light of this, it is really encouraging 
to find that aggregate calls from this area for pig iron 
have not diminished. Motor manufacturers and aero- 
plane constructors are relatively well placed, but other 
sections still report little hope of substantial recovery in 
the near future. 

Recent Orders._-Messrs. Mather and Platt, 
who were among the earliest concerns to appreciate the 
need for developing new fields of manufacture when the 
slump came in the textile-machinery trade, are now 
reaping the reward of their enterprise. The firm some 
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time ago commenced the construction of machinery for 
the canning industry, and while the company is engaged 
in textile, mechanical, electrical and hydraulic engineer- 
ing, it is encouraging to note that the canning section has 
been, of late, the largest contributor to the successful 
position occupied by the firm, which has announced a 
final dividend of 3$ per cent. for 1932. This makes 
6 per cent. for the year, less tax. A similar dividend 
was paid in 1931. Messrs. Morris Radnan, Limited, 
razor-blade distributors, Stockport-road, Manchester, 
have, it is announced placed an order with a Sheffield 
firm for 4,000,000 razor blades. Messrs. The Metro- 
politan-Vickers Electrical Company, Limited, Trafford- 
park, Manchester, have recently supplied plant in con- 
nection with a hydro-electric installation for a gold mine 
at Bulolo, New Guinea. This, as has been the case with 
various units of mining machinery, has had to be con- 
veyed from the coast to its destination by aeroplane. A 
brief account of some of the previous operations was 
given recently in our columns. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Great Western Railway Schemes.—Ever since the Great 
Western Railway Company took over the South Wales 
railways and docks under the grouping scheme, the task 
of improving and modernising them has been in pro- 
gress, involving an outlay of millions of pounds, apart 
from the sums constantly expended in maintenance, 
The programme for capital expenditure for 1933 is 
nearly 460,000/., which does not include the scheme to 
spend 1,000,000/. on the building of 5,000 twenty-ton 
wagons. In 1932, there was spent on the docks 128,718. 
This year an additional 309,000/. is being spent on 
Cardiff station, while 40,000/. is allocated to Swansea 
station in completion of the 80,0001. required for that 
purpose. The further outlay on the docks this year is 
110,0001., while 174,0001. is to be provided subsequently 
to complete the modernisation plans. 

Colloidal Fuel.—Mr. Stephen L. Wyndham, of Cardiff, 
whose experiments in colloidal fuel have previously 
attracted much attention, claims to have made fur- 
ther progress and achieved highly successful results 
which have been submitted to the Institute of Fuel and 
the Ministry of Mines. Mr. Wyndham claims that a 
simple plant, that would not cost over 12,0001., could be 
at once provided at Cardiff to produce colloidal fuel on 
a commercial basis. 

Swansea Electricity Station.—Vickers-Armstrongs, 
Limited, whose tender of 28,8501. was the lowest of 
14 submitted for the condensing plant for the Swansea 
Corporation’s new super-power electricity station, have 
been awarded the contract subject to the undertaking 
that all necessary material obtainable locally must be 
purchased in the district. The highest tender was 
36,1561. The Corporation have decided to invite Sir 
Andrew Duncan, chairman of the Central Electricity 
Board, to lay the foundation stone on or about May 11. 

Llanelly’s Trolley-’Bus Service-—The Llanelly and Dis- 
trict Electric Supply Company, on February 16, com- 
pleted the change-over of their electric tramways to 
electric trolley-omnibuses. There are three routes aggre- 
gating over nine miles. The area is industrial, with a very 
heavy peak load. The "buses are the Leyland four-wheel 
standard trolley-’bus, with General Electric equipment 
rated at 80 h.p. 

Richard Trevithick Memorial.—It is proposed to set 
up at Merthyr Tydfil a memorial to Richard Trevithick, 
as part of the Institution of Civil Engineers’ observance 
of the centenary of his death. It was at Penydarren, 
Merthyr, that Trevithick, in 1803, ran the first locomotive 
to draw a train over a railroad. He built this locomotive 
for Samuel Homfray, the owner of the Penydarren Iron 
works, where he was employed as an engineer. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Although quite a good undertone 
prevails in Scottish steel trade circles, practically no 
improvement in buying can be recorded, and a dullness 
exists all round. The general demand is not of much 
note, but it is fully expected that a few more ship- 
building contracts will be fixed up in the near future 
as the inquiry has been better of late. On the export 
side there is not a great deal of business ing at the 
present time, but the outlook is perhaps a chode brighter, 
and producers are very hopeful of some revival in buying 
in the spring. In the black-steel sheet trade, the main 
source of business is in the lighter gauges, which continue 
in fair demand, but the heavier sheets and galvanised 
varieties move only very slowly. Prices are steady and 
are as follow :—Boiler plates, 9. per ton; ship plates, 
8/1. 15s. per ton ; sections, 8/. 7s. 6d. per ton; black-steel 
sheets, }-in., 81. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 11l. 5s. per ton, all delivered at 
Glasgow stations. 
_ Malleable-Iron Trade.—No change can yet be reported 
in the state of the West of Scotland malléable-iron trade 
and work is only being carried on intermittently. Not 
only is the current demand poor, but inquiries are 
unsatisfactory. The re-rollers of steel bars are very 
quiet, but with the firming up of Continental prices they 
are very hopeful of securing a fair share of the home 
orders in the near future. The following are the current 
market quotations :—‘‘ Crown” bars, 91. 15s. per ton 
for home delivery, and 9/. 5s. per ton for export; and 
re-rolled steel bars, 71. 58. per ton for home delivery, 
and 6. 10s. per ton for export. 

Scottish Pig-Iron Trade—The Scottish pig-iron trade 
continues to move along on very quiet lines as the 





demand is very iimited, and even the easing in the price 
of foundry iron has failed to stimulate buying. The 
number of furnaces in blast remains at two. The current 
market quotations are as follow :—Hematite, 66s. per 
ton, delivered at the steel works; foundry iron, No. 1, 
70s. per ton, and No. 3, 65s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
es from Glasgow Harbour for the week ending last 

turday, February 18, only amounted to 61 tons. Of 
this total, 55 tons went overseas and 6 tons coastwise. 
During the corresponding week of last year the figures 
were 238 tons overseas and 39 tons coastwise, making a 
total shipment of 277 tons. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLessrovueH, Wednesday. 

The Cleveland Iron Trade.—Output of Cleveland pig- 
iron is extremely small, and falls rather considerably 
short of satisfying current moderate requirements, so 
that the already light stocks are being rather rapidly 
reduced, and will soon approach vanishing point if 
production is not increased. Business with buyers abroad 
is confined within very narrow limits, but the gradual 
growth of home needs is steady, and confidence in the 
continued demand is emphasised by customers readily 
arranging forward contracts at current prices. Second 
hands have command of fair quantities of iron, but are 
not at liberty to sell much to home consumers, producers 
reserving to themselves the right to cover direct the 
requirements of principal home buyers. Export prices 
are @ matter of negotiation, and are below the follow- 
ing figures, which are adhered to for home trade and 
include cost ot carriage: Supply to local consumers, 
No. 1 description, 65s.; No. 3 g.m.b., 628. 6d.; and 
No. 4 foundry and No. 4 forge, each 61s. 6d.; to North 
of England buyers outside the Middlesbrough district 
2s. above these rates; and to customers in the Glasgow 
area, 3d. above the foregoing quotations. 

Hematite.—Business in East Coast hematite pig-iron 
is slowly but steadily increasing. The limited output is 
still excessive, but home consumption is expanding, and 
a few continental inquiries are circulating. Recognised 
market f.o.t. and f.o.b. rates remain on the basis of 
ordinary qualities at 59s. which is a very low level 
compared with prices ruling for Cleveland pig, and an 
early upward movement is expected. 

Foreign Ore.—There is no new feature in the foreign 
ore trade. Consumers are well placed as regards supplies, 
and are disinclined to enter into new contracts, while 
merchants will not sell at all extensively on terms 
mentioned. The nominal price of rubio, of 50 per cent. 
quality remains at 15s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—-Durham blast-furnace coke is 
abundant and difficult to dispose of. Local consumers 
have a good deal on hand, and have ample supplies of 
their own makes upon which to draw. With market 
transactions few and small, and terms of contract a matter 
for negotiation, values are difficult to fix definitely. 
There are sellers of good medium qualities at 15s. 9d. 
delivered to Tees-side works, and consumers claim that 
prices can be shaded. 

Manufactured Iron and Steel.—There is some improve- 
ment in one or two branches of semi-finished and finished 
iron and steel, but in most departments more work is 
still greatly needed. Assured considerable increase of 
activity at shipyards will afford greater employment of 
certain plant than for quite a long time, and manu- 
facturers of railway material promise to be rather busier 
than of late; whilst sheet makers have booked a few 
orders. Demand for constructional steel continues 

uiet. Among the principal market quotations are: 
ommon iron bars, 9/. 158.; best bars, 101. 58.; double 
best bars, 101. 15s.; treble best bars, 111. 5s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 51. 78. 6d.; steel billets (medium), 61. 128. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
lll. 58.; steel ship plates, 8/. 15s.; steel ship angles, 
8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 8/1. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 91. 58. for delivery to home customers 
and 8. 10s. for export; and galvanised corrugated 
sheets (No. 24 gauge), Lll. 5s. for delivery to home 
customers, and 10/. 10s. for export. 

Scrap.—Scarcity of certain kinds of scrap is now very 
acute. Heavy steel is quoted 45s., heavy cast-iron 
42s. 6d.; and machinery metal, 45s. 








ANGLO-PALESTINE ExutsiTion.—Preparations for the 
Anglo-Palestine Exhibition, which will be held at the 
Royal Agricultural Hall, Islington, London, N.1, from 
June 7 to 17, are now well advanced. There will be four 
main sections, three of which will be devoted to Palestine 
and one to Great Britain. The British section alone will 
occupy nearly 94,000 sq. ft. in the main hall. The 
nucleus of the three sections which will form the Palestine 
exhibit is now being specially collected and assembled by 
the management of the International Levant Fair at 
Tel-Aviv, and will be shipped direct to London from 
Palestine. The exhibition is of importance in connection 
with the development of British trade in the East; at 
the Levant Fair at Tel-Aviv in 1932, which attracted 
300,000 visitors, nearly 200 British manufacturers were 
represented, and the complementary exhibition in London 
will, it is anticipated, receive equally strong support. The 
organisation and management of the Anglo-Palestine 
Exhibition have been entrusted to Messrs. Ewart Watson 
Exhibitions, Limited, Gloucester House, Charing Cross- 
road, London, W.C.2. 


NOTICES OF MEETINGS. 





INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
—To-night, 6.30 p.m., Clapham Baths, Manor-street, 
High-street, Clapham. ‘‘ American Road Practice, with 
Particular Reference to the Sixth International Road 
Congress at Washington, 1930,” by Mr. E. J. Elford. 
South-Eastern District : Saturday, February 25, 11 a.m., 
Council Offices, Brighton-road, Purley. ‘“‘ Notes upon 
the Urban District Council and the Working of the 
Town Planning Scheme,” by Mr. G. A. Ballard. “ Current 
Activities in Coulsdon and Purley,” by Mr. G. 8. Standley 
and Mr. B. J. Withers. 

Junior INstTITUTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘“‘Smoke Detection 
and Measurement,” by Major C. E. Prince. Friday, 
March 3, 7.30 p.m., “ Virtues and Vices of some Metals,” 
by Mr. W. E. W. Millington. 

INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ 
Section: Monday, February 27, 6.45 p.m., Storey’s- 
gate, S.W.1. ‘ Plain Bearings,” by Mr. J. Robinson. 
North-Western Branch : Thursday, March 2, 7.15 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘ The 
New Sydney Harbour Bridge,” by Mr. L. Ennis. Glasgow 
and West of Scotland Branch Thursday, March 2, 
7.30 p.m., Royal Technical College, Glasgow. Joint 
Meeting with Mining Institute of Scotland and Associa- 
tion of Mining Electrical Engineers. ‘ Mechanical 
Braking and its Influence on Winding Equipment,’’ by 
Mr. J. F. Perry and Dr. D. M. Smith. Western Branch : 
Friday, March 3, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. ‘“ The Production of a Vacuum in an 
Air Tank by Means of a Steam Jet,” by Mr. F. R. B. 
Watson. London: Friday, March 3, 7 p.m., Storey’s- 
gate,S.W.1. Informal Meeting. Discussion on ‘‘ Modern 
Steam Propulsion for Ships,” by Major W. Gregson. 

InstTITUTION oF ELECTRICAL ENGINEERS.—Monday, 
February 27, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on ‘‘ The Control of Are 
Welding,” by Mr. W. P. Digby. North-Eastern Centre : 
Monday, February 27, 7 p.m., Armstrong College, New- 
castle-on-Tyne. “ Post-War Developments in High- 
Pressure Boilers,” by Mr. C. H. Davy and Mr. C. H. 
Sparks. London Students’ Section: Tuesday, February 
28, 6.15 p.m., Victoria-embankment. W.C.2. “‘ The 
Application of Electricity to Farming in Great Britain,” 


by Mr. Wright. Scottish Centre: Tuesday, 
February 28, 7 p.m., North British Station Hotel, 
Edinburgh. ‘“‘ The Present Practical Limits of Power 


Station Efficiency, by Mr. W. 8. Burge. London: 
Wednesday, March 1, 6 p.m., Victoria-embankment, 
W.C.2. Wireless Section Meeting. ‘“‘The Balancing 
and Stabilising of High-Frequency Amplifiers, with 
Special Reference to Power Amplifiers for Radio Trans- 
mitters, by Mr. W. Ure, Mr. E. J. Grainger, and 
Mr. H. R. Cantelo. Friday, March 3,7 p.m. Meter and 
Instrument Section Meeting. ‘“‘An Improved Three- 
Phase, Three-Wire Reactive Volt-Ampere-Hour Meter, 
by Mr. G. A. Cheetham. ‘‘ A Method of Testing Reactive 

olt-Ampere-Hour Meters, by Mr. R. 8. J. Spilsbury. 

Braprorp ENGINEERING Socrety.—Monday, Feb- 
ruary 27, 7.30 p.m. Technical College, Bradford. 
“Salvage Work on the Ex-German Fleet at Scapa- 
Flow,” by Mr. E. F. Cox. 

Royat Soocrety or Arts.—Tuesday, February 28, 
4.30 p.m., John-street, Adelphi, W.C.2. ‘“ Economic 
Development in Tropical Africa as Affected by the 
Labour Supply,” by Major G. St. J. O. Browne. 

Royat Instrrution.—Tuesday, February 28, 5.15 
.m., 21, Albemarle-street, W.1. ‘ Analysis of Crystal 
tructure by X-Rays: A Review of the Work of Twenty 

Years,” by Sir W. Bragg. Thursday, March 2, 5.15 p.m. 
“Geography in the Public Service,” by Prof. A. R. 
Hinks. Solio, March 4, 3 p.m. “ Detection and 
Production of Swift Particles,”” by Lord Rutherford. 

InstTiITUTION oF Crvi, ENGINEERS.—Tuesday, Febru- 
ary 28, 6 p.m., Great George-street, 8.W.1. Adjourned 
Discussion on “ Electric Trains for Services with Fre- 
quent Stops,” by Mr. C. B. Unwin. “ Primary Con- 
siderations relating to Steam, Electric, and Diesel- 
Engine Traction,” by Mr. H. W. H. Richards. ‘ Some 
Features of Design in Electric Rolling Stock for Intense 
Service,” by Mr. W.S. Graff-Baker. Thursday, March 2, 
6 p.m. “The Zuider Zee Works,” by Mr. V. J. P. De 
Blocq van Kuffeler. 

SHEFFIELD METALLURGICAL ASssocIATION.—Tuesday, 
February 28, 7.30 p.m., 198, West-street, Sheffield. 
“Some Unusual Methods of Analysis,”” by Mr. T. R. 
Walker. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtLanp.—Tuesday, February 28, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Electric Arc Welding in 
Ship Construction,” by Mr. J. L. Adam. 

Nortua-East Coast InstiIrvuTION OF ENGINEERS AND 
SuHrpBurLpEeRs.—Graduates’ Section : Wednesday, March 
1, 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. ‘“ Welding 
in Shipbuilding,” by Mr. N. M. Hunter. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Wednesday, March 1, 7.30 p.m. Queen’s 
Hotel, Birmingham. “ Strong Light Alloys of To-day,” 
by Dr. L. Aitchison. 

InsTITUTE oF Metats.—Birmingham Local Section : 
Thursday, March 2, 7 p.m., The University, Birmingham. 
“* Spectrographic Analysis,” by Mr. E. H. 8S. van Someren. 

InstITUTION oF SANITARY ENGINEERS.—Friday, 
March 3, 6 p.m., Caxton Hall, Westminster, S.W.1. 
“The Disposal of House and Trade Refuse,” by Mr. 
J. C. Dawes. 

InsTITUTE oF TRANSPORT.—Leeds and District Section : 
Friday, March 3, 6.30 p.m., Town Hall, Leeds. ‘‘ Modern 





Distribution,” by Mr. W. H. Gaunt. 
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Fie. 15. Cotp Saw wirn Hypravutic Freep; Messrs. 8. Russett anp Sons, Limrrep. 
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Fie. 14. 


| Fias. 13 anp 14. ImmMerRSED-Drze Wire-Drawina Macutne; Messrs. Sir JAMES FARMER NorTON AND Company, LIMITED. 

















Fic. 16. Crroutar Saw Grinpina MACHINE ; 
Messrs. 8S. RusseLt AND Sons, Limrrep. 
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Fia. 22. 
Fies. 17 To 22. AtrR-OPpERATED CONTROLLERS. 
Messrs. GeorGe Kent, LIMITED, 












































Fie. 23. Tuse Brusnine anp BurnisHine Macnine: Messrs. F. Gruman (B.S8.T.), Limrrep. Fig. 24. TREADLE-OPERATED GRINDER: 
Messrs. F. Greman (B.S.T.), Lowrrep. 
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Fie. 34. Dritt Cuuck; Messrs. Tort Brooke 
Toot MANUFACTURING ComPaANy, LIMITED. 











Fie. 32. Gas-Compresstnc PLANT; Messrs. BELLISS AND Morcom, LIMITED. 








Fic. 35. Concorete-Pourtne Skip; Messrs. 
Rosert Hupson, LIMIren. 
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Fig. 36. Om-BurNeR; Messrs. THE WALLSEND 
Fie. 33. HicH-Pressure Gas Compressor ; Messrs. THE Bryan Donkin Company, LIMITED. SLIPWAY AND ENGINEERING CoMPANY, LIMITED. 
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AMERICA AND HER UNEMPLOYED. 


In a recent issue we dealt with the magnitude of 
the unemployment problem in the United States, 
and with some of the underlying causes responsible 
for its remarkable growth during the past three 
years. As in other countries, suggestions for 
dealing with this serious problem have not been 
lacking, and, although some of these suggestions 
have betrayed an ignorance of the fundamental 
factors involved, many have given rise to consider- 
able discussion, even though they may not be 
immediately practicable. Among these may be 
mentioned the plan of spreading the available 
volume of employment over as many workers as 
possible by reducing the number of working hours 
per week per worker, at least for as long as the 
depression lasts. Such a proposal obviously does 
not touch the crux of the problem since it merely 
alters the incidence, without reducing the actual 
volume, of unemployment. Notwithstanding its 
defects as a permanent solution of the problem, this 
system of reducing the work period is gaining an 
increasing number of adherents, but one of the 
most serious obstacles in the application of such a 
scheme is the fact that the aggregate volume of 
employment available in American industry as a 
whole is extraordinarily low, many of the basic 
industries operating at or below 50 per cent. of the 
1926 level. 

Whether this attempt«to mitigate the evil effects 
of the present slump in business and employment 
will meet with a substantially greater measure of 
success than previous schemes remains to be seen, 
but present indications are not very hopeful. Never- 
theless the slogan of “job security through job 
spreading’ has undoubtedly made an appeal to 
American ears, and the White House conference on 
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unemployment last year established a special sub- 





to intensify their efforts in this direction but the 
response was not on the scale anticipated ; it soon 
became apparent that public works construction 
could not be extended to an indefinite degree, and 
that merely to create work of this class was a 
dangerous and mistaken policy. It also became 
increasingly evident that public works construction 
could not offer any substantial contribution to the 
solution of the unemployment problem for the reason 
that the number of men for whom jobs were found 
was comparatively small compared with the ex- 
penditure involved. This feature of public works 
construction is not peculiar to America, but is cha- 
racteristic of similar developments in many other 
countries, including our own. 

Efforts continue to be made in America, however, 
to provide employment by public works, and 
President Hoover announced last September the 
expediting of work on a Government construction 
programme, including public buildings, river, 
harbour and flood control works, and highways and 
waterways. It was estimated by the United States 
treasury that this programme would provide in 
the aggregate employment for approximately 
half-a-million workers, but it was generally con- 
sidered that this estimate was exaggerated. The 
loan activities of the Reconstruction Finance Cor- 
poration are also directed towards the provision of 
employment ; one of the important construction 
schemes approved by this corporation is the San 
Francisco Bridge, which is estimated to involve a 
total expenditure of approximately 75,000,000 dols. 
and the use of 200,000 tons of structural steel. 
The President-elect has declared his intention of 
eliminating from the Federal Budget-making all 
new items except such as relate to direct relief of 
unemployment, but he is, on the other hand, 
favourably disposed towards the development of a 
Federal programme of necessary and useful con- 
struction. 

Thus Government action has hitherto accom- 
plished little in the way of reducing the volume of 





unemployment in America. As regards the pro- 
vision of relief for the unemployed, the situation in 
America is peculiar in that while many other 
industrial countries, particularly in Europe, have 
inaugurated social insurance schemes of varying 
scope in an attempt to provide assistance for those 


out of work, the Federal and State Governments in 
the United States have not accepted the principle 
of unemployment insurance schemes on a Govern- 
mental basis, 


The principal relief measures which 
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have been taken during the depression have been 
through the agency of private charity; Federal 
loans for special purposes; and public works 
construction, to which reference has already been 
made. There are a few private unemployment 
benefit schemes in operation in the United States 
at the present time, but their scope is strictly 
limited. The view is, however, gaining ground 
that one of the outstanding lessons of the economic 
slump is that America must ultimately adopt some 
provision for unemployment insurance on a much 
more comprehensive and deliberately planned scale 
than has existed up to the present. Those who 
advocate unemployment insurance schemes point 
out that to leave the support of the unemployed to 
the resources of private and public charity is totally 
inadequate to cope with a very real and pressing 
problem ; they urge that it is just as much the duty 
of the State and the employer to provide insurance 
against unemployment as it is to provide for the 
payment of compensation to workers in case of 
accident on the one hand, and financial reserves for 
use in times of emergency on the other. 

One of the main reasons why hitherto America 
has always opposed any national unemployment 
insurance scheme lies in the individualistic traditions 
of the country, according to which it is the responsi- 
bility of the worker himself to make provision for 
bad times by thrift and good management ; when 
these fail the needs of the unemployed and destitute 
are dependent on charitable organisations, or their 
friends and relatives who are more favourably 
situated than they are themselves ; but it is gene- 
rally considered that the unemployed have no legal 
right to such assistance. America has always 
shown a very pronounced opposition to any proposal 
for a Federal “ dole,” by which is meant the appro- 
priation of Federal Funds for the direct relief of the 
unemployed, either in money or kind. It was in 
order to allay fears that a Federal dole might be 
introduced under the President's organisation for 
unemployed relief, which was set up in 1931, that 
Mr. Owen D. Young, the Chairman of this organisa- 
tion, definitely declared that there would be no 
campaign for a national fund in the unemployment 
emergency, and that the funds for unemployment 
relief which were raised by the communities would 
be administered and distributed where they were 
collected. In point of fact this organisation, in its 
attempts to provide relief for the unemployed, 
utilised the services of local voluntary societies, 
including the 300 or more so-called Community 
Chests; these latter are well-known charitable 
organisations which act as centralised collectors and 
distributors of charity for the communities they 
serve. , 

As already indicated, however, public and private 
charity has proved hopelessly inadequate to cope 
with the problem of providing unemployment relief 
on the scale which is necessary at the present time. 
Although the private unemployment benefit schemes 
cover a very limited field, it is significant to note 
that they have been increasing during recent years, 


and it may well be that the experience in the | 


administration of unemployment relief plans, 
which is now being gained in a piecemeal sort of 
way in various parts of the industrial field, will in 
years to come prove of useful guidance when, and if, 
the introduction of more comprehensive schemes is 
being considered. One of the most interesting 
schemes which has been inaugurated during the 
present slump is that adopted last year by the 
National Electrical Manufacturers’ Association 
(N.E.M.A.), which afforded the first example of the 
whole of an industry in America associating its 
members in an endeavour t¢ make provision for 
paying unemployment relief to the workers 
the industry who have been dismissed because of a 
trade slump. 

In view of the fact that the National Electrical 








in | 


Manufacturers’ Association has a membership of | 


some 300 firms, which control approximately 90 per 
cent. of the total output of the industry, it is 
apparent that the N.E.M.A. unemployment benefit 
plan possesses considerable significance. This plan 


was based on a scheme originally put forward by | 


Gerard Swope, the President of the General Electric 
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of wage earners during periods of involuntary 
unemployment through the adoption of unemploy- 
ment insurance benefits. Mr. Swope’s firm, The 
General Electric Company, introduced this un- 
employment insurance scheme in November, 1931, 
and its example has now been followed by the 
electrical industry as a whole. 

Under the N.E.M.A. plan it is laid down that, 
when an employee participating in this scheme is 
given notice of temporary lay-off by the company, 
notice shall also be given to the administrators of 
the scheme. For the first two weeks of unemploy- 
ment there is to be no payment to a participating 
employee, but after that period unemployment 
payments are to be approximately 50 per cent. of 
the normal average full-time earnings, subject to 
the proviso that in no case are they to amount to 
more than 20 dols. per week. The scheme is to 
be introduced and operated on a voluntary basis 
and may be adopted by any works on an affirmative 
vote of 60 per cent. or more of the eligible employees 
at that works (eligible employees being those who 
have served the company for at least one year con- 
tinuously and who are in receipt of a normal wage 
or salary of not more than 2,500 dols. per annum). 
Employees must signify their intention of par- 
ticipating in the plan in writing, and are free later 
to resign their membership if they so desire. The 
administration of the scheme is to be vested in a 
board of not fewer than four, nor more than sixteen, 
administrators, all of whom must be officers or 
employees of the company in question. The 
board of administration is to be composed of and 
elected by, as to 50 per cent., the participating em- 
ployees, the other 50 per cent. of the members 
being appointed by the President of the company. 
No action may be taken by the administrators 
except on the concurrent vote of a majority of 
the whole board. 

A special trust, to be known as the unemployment 
benefit plan trust, is to be created by any company 
which adopts this scheme. This trust is for the 
benefit of the participating employees, each of 
whom is to contribute 1 per cent. of his actual weekly 
or monthly earnings for 5 years after the beginning 
of his participation, or for such shorter or longer 
period as may be determined from time to time by 
the administrators of the scheme, but only so long as 
such earnings are 50 per cent. or more of his average 
normal full-time weekly or monthly earnings. For 
its part the company is to contribute to the trust 
an amount equal to that contributed by the par- 
ticipating employees. The results of this interesting 
experiment by the electrical manufacturers of the 
United States will be watched with great interest 
by other industries, since it is becoming increasingly 
evident that, even after the worst of the present 
depression has been passed and some reduction 
made in the unprecedentedly large volume of 
unemployment now prevailing, America will still 
be faced with grave problems in connection with the 
support of her unemployed. 


THE SHIPPING INDUSTRY. 


Tue annual meeting of the Chamber of Shipping 
of the United Kingdom, which was held on Thursday 
of last week, again afforded evidence of the serious 
impediments which block the way to the resumption 
of prosperous conditions throughout the world. 
The shipping industry is, perhaps, the most sensitive 
of all trade barometers, and its annual reports 
on the amount of cargo carried, and the receipts 
as freights, have indicated at every stage the 
rapidity of the acceleration of the economic crisis 
in world trade. During last year, tramp freights 
fell on an average by seven per cent., when compared 
with the figures for 1931, and Were no less than 
twenty per cent. below the standard of pre-war 
days. Scarcities of cargoes were experienced 
everywhere, and it is no exaggeration to state that 
the ship-owners incurred losses on nine voyages 
out of every ten. Not merely has overseas trade 
diminished in recent years, but every maritime 
nation of any consequence, with the single exception 
of the United Kingdom, has increased its tonnage 
and made available for the sea transport of goods 





Company, one of the most interesting features of | more vessels than there can be any need for, for 


which was the provision made for the protection! many years to come. 
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unfair competition, actions in breach of international 
conventions, and undesirable conditions prevail 
almost everywhere. What some of these mean can 
well be judged from statements made by Mr. W. J. 
McAlister, in the course of his presidential address, 
as well as by the information provided in the valu- 
able Annual Report. Prior to referring to some 
of these matters, we desire to congratulate the 
shipping industry on the possession, in the Chamber 
of Shipping, of a most efficient organisation in the 
fight that is ever taking place for the preservation 
of fair conditions of trading throughout the maritime 
world. 

Shipping constitutes an important factor in the 
invisible trade accounts of the nation. It serves to 
redress the adverse trade balance of exports and 
imports. In the year 1920, the contribution it 
afforded amounted to no less than 340,000,000/., a 
sum completely adequate to wipe out the adverse 
balance in the visible trade account. By 1931 
it had fallen to 73,000,0001., and in 1932 the figures 
cannot have totalled more than five-sixths of that 
sum. Vessels flying the Red Ensign still carried 
99 per cent. of the United Kingdom coasting trade, 
as measured by entrances and clearances with cargo 
of net registered tonnage, and 94 per cent. of the 
trade between home ports and those of other 
parts of the Empire. They also dealt with 90 per 
cent. of the trade between all ports of the Empire, 
and 60 per cent. of the trade between those ports 
and foreign countries. In the carrying of the goods 
between different foreign ports the position is 
entirely different. Our share was one-third of this 
entire trade in 1913, it was but one-quarter in 1929, 
the last year of normal trading. 

While world trade has decreased, the total tonnage 
available for its transport has increased, from 
49,000,000 gross tons before the war to 70,000,000 
gross tons, no less than 43 per cent. Actually if the 
figures are confined to vessels of 2,000 tons and 
upwards, such as play a part in ocean transport, 
the increase is at an even greater rate. In addition 
to the question of tonnage available, conditions 
are affected by the increased speeds of working, 
improved facilities at ports, and the consequent 
increase in the number of voyages that can be 
made, and the annual amount of cargo that can 
be carried. In consequence of these conditions, 
14,500,000 tons of the world’s ships are laid up 
and still there is a greater tonnage in full commis- 
sion than before the European War. 

Perhaps the greatest trouble to the shipping 
industry to-day has been caused by the direct and 
indirect action of many nations in building and 
running ships for political rather than for com- 
mercial reasons. Uneconomic assistance, by 
national grants in aid of construction, by cheap 
loans and by subsidies, in amount out of all pro- 
portion to the commercial service obtained, has 
resulted in the provision of a mass of tonnage which 
could never have been contemplated but for the 
provisions made out of national taxation. Rivalry 
between nations has accelerated these actions, and 
until such adventures cease they must continue to 
depress the freight market and make the industry 
in its subsidised, as well as in its unassisted, sections 
generally unprofitable. 

When the shipping industry is burdened with so 
many troubles, it is to be regretted that the Chamber 
of Shipping should find cause for complaint that 
recent legislation has added to its difficulties. 
Shipping still depended upon coal to provide four- 
fifths of the weight of export cargoes from the 
United Kingdom, as well as for two-thirds of its 
fuel. Complaint is made by the shipping industry 
that the Coal Mines Act has had a very harmful 
effect in restricting the coal export trade. Export 
and bunker coal, it is contended, should be free from 
quota and price restrictions. Coal exports are now 
far below pre-war figures, indeed they are almost 
reduced to one-half. It is of vital importance to the 
shipping industry that any factor causing a clog 
on economic production or marketing should be 
immediately removed. 

There can be no expectation of any revival of 
prosperity for shipping until there is a restoration 
of a prosperous world trade. That can never be 
attained, it is suggested in the Annual Report, 
until the nations respect, what are termed, the 
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principles of the world market. These are four- 
fold. Firstly, creditor countries must take payment 
for their debts in goods and services. Secondly, 
countries should not prevent their participation in 
the world markets by raising the levels of costs of 
production by inflated apparent wage structure and 
prices. Next, trade barriers of all kinds, including 
artificially stimulated production of goods and 
services, currency restrictions, and unnatural inter- 
ferences with trade should be reduced until ulti- 
mately abolished, as they constitute dangerous 
palliatives, resulting in more harm than good. The 
fourth tenet is that those nations which are pre- 
pared to enter the world market on these terms 
should agree to support the market and enforce 
these principles. 

Flag discrimination has provided a bone of con- 
tention between the maritime nations for years. At 
present there are still many examples. Portugal is 
an outstanding case. The Portuguese Government 
has made some reduction in the amount of her dis- 
criminatory customs rebates, but the amount of the 
reduction is still so small as to make no material 
difference to the effects upon shipping and trade. 
Indirect discrimination is involved in the Spanish 
Transport Tax and the pilotage conditions in Peru 
have the same effects. France continues to impose 
restrictions on coal imports in other than French 
ships. Shipping subsidies have gone so far beyond 
affording support to services, which could not other- 
wise be rendered, that they have caused an even 
greater disturbing effect upon world conditions of 
shipping and trade than any other factor. The 
President of the Chamber of Shipping, in comparing 
the figures for vessels of 2,000 gross registered ton- 
nage and upwards, as given in Lloyd’s Registers for 
1913 and 1931, showed the phenomenal increases 
under subsidy systems of the merchant fleets of 
various powers. The United States had increased 
ninefold. Japan and Norway had more than 
trebled, with Italy and France close behind. Sweden 
Holland and Portugal had doubled their tonnage, 
and the German merchant fleet had been restored to 
very little short of its pre-war size. Government 
had followed government until nearly every maritime 
state was involved, in the attempt to foster its own 
trade artificially at the expense of others. 


NOTES. 
ELEcTRICITY SUPPLY AND RESEARCH. 

Ir is often argued that scientific and even indus- 
trial research should be considered so to speak 
in vacuo, and that any support it may receive should 
in no sense be determined by a lively sense of the 
favours it may bring. Human nature being what it 
is, however, it is not surprising that financial assis- 
tance is most easily obtained when the advantages 
accruing from an investigation are immediate and 
easily visible. This may explain why electrical 
research is not being supported by the electricity 
supply industry to the extent which it deserves. 
The position is, in fact, so unsatisfactory, that 
Mr. R. P. Sloan, the president of the British 
Electrical and Allied Manufacturers Research 
Association, devoted the whole of his speech at the 
annual luncheon, which was held at the Savoy 
Hotel, London, on Wednesday, February 15, to 
an attempt to show why the electricity supply 
undertakings are acting inimically to their own 
interests in neglecting to make “full scale” sub- 
scriptions to this useful body. This full scale 
subscription is the very moderate one of Il. for 
each 2,500/. of annual revenue from the sale of 
electrical energy, excluding bulk supplies. Never- 
theless there are many large and prosperous under- 
takings whose contributions are less than one-third 
of the appropriate sum and there are others which 
subscribe nothing. In fact, the Association receives 
from the supply authorities only 55 per cent. of the 
amount it would get if the scale basis were univer- 
sally adopted, and this in spite of the fact, as has 
often been pointed out, that the benefits already 
obtained, owing to the capital cost of plant being 
reduced and its useful life being increased, are very 
great. Indeed, they amount to some 1,000,0001. 
perannum. Though this attitude must be deplored 
certain reasons for its existence are not hard to 
find. Not being immediately concerned in the 





manufacture of plant, supply undertakings tend to 
become a little blind to the benefits they would 
derive from its improvement. Alternatively, they 
hold the view that research is not worthy of their 
support unless the advantages they obtain from it 
are clearly ascertainable. In a word they prefer to 
work in water-tight compartments, holding the 
view that what happens outside their own area is 
no concern of theirs. If this attitude was ever 
justifiable, it is, as Mr. Sloan rightly pointed out, 
tenable no longer. For all undertakings are now 
members of one body, and anything which helps 
to reduce the costs of the production, transmission 
or distribution of electricity is of vital importance 
to one and all. We therefore hope that a change of 
heart will quickly take place, thus enabling investi- 
gations which cannot be undertaken for lack of 
support to be started and carried on to a successful 
end. 
THe Canapian Etecrricat Cope. 


It is, perhaps, inevitable for geographical reasons 
that electrical practice in Canada should have been 
largely influenced by what was happening in the 
United States. Geographical influence was, how- 
ever, assisted tor many years by the fact that 
electrical installation works in the Dominion was 
governed to a considerable extent by the National 
Electrical Code of the former country, and by the 
requirements of Fire Underwriters of Chicago, in 
whose laboratories all the apparatus had to be 
tested and approved. The first step towards 
autonomy was made in 1912, when the Hydro- 
Electric Commission of Ontario prepared rules and 
established a laboratory for testing equipment 
used in that province, while three years ago, a 
further step forward was made by the foundation 
of a Canadian Code, which was adopted by the 
provinces of Nova Scotia, Quebec, Ontario, 
Saskatchewan and British Columbia, the leading 
municipalities in New Brunswick and Alberta also 
according it recognition. Since January 1, 1933, 
moreover, the Chicago Underwriters Laboratory’s 
testing, labelling, and re-examination services on 
electrical devices and materials manufactured 
in Canada has been discontinued, their place being 
taken at the request of the majority of manu- 
facturers, by the Ontario Hydro-Electric Power 
Commissions’ Laboratory at Toronto. The tests 
undertaken by the Commission will be based on 
standards of the Canadian Engineering Standards 
Association and the appropriate specifications will 
constitute Part II of the Canadian Electrical Code. 
The enforcement of these standards will, however, 
be the duty of the testing laboratory, not of the 
Association. For the time being, lightning con- 
ductors and motors, controllers and fittings for 
use in hazardous situations, will be tested by the 
Chicago underwriters, as will non-electrical items. 
The new procedure will be welcomed by British 
electrical manufacturers who have felt that their 
operations were unduly handicapped by having to 
submit these equipment to the inspection of a 
foreign country. 


Tue Brrrish Inpustries Farr. 

The keen interest taken by the Royal Family in 
the industrial welfare of the country was well illus- 
trated on the occasion of the opening of the British 
Industries Fair on Monday last. The Birmingham 
section, of which we commenced our description on 
page 182 anie, was opened by H.R.H. the Duke of 
York, while the Prince of Wales was the principal 
speaker at the Government Dinner at the Mansion 
House, held in connection with the opening of both 
sections. Her Majesty the Queen and other members 
of the Royal Family have already visited one or 
other sections, or will do so before the Fair closes, 
In declaring the Birmingham section open, H.R.H. 
the Duke of York paid a tribute to the excellent 
work of the Birmingham Chamber of Commerce in 
organising the exhibit of the heavy industries at 
Castle Bromwich, and laid special stress on the 
necessity which had existed for repeated extensions 
of the buildings, as this offered the best criterion of 
the value with which the Fair is regarded by the 
exhibitors themselves. At the Government Dinner, 
which was attended by a distinguished gathering of 
members of the Diplomatic Corps and representa- 
tives of the Dominions and Colonies, the Prince of 








Wales said that he looked upon it as one of his 
most important duties to study the problems of 
trade and commerce by visiting manufacturing 
plants and keeping in touch with business men. 
While he found a great divergence of views as to 
the best remedy for the present situation, there 
appeared to be general agreement about the value of 
the Fair for advertising British goods. After com- 
menting on the happy coincidence of the visit of 
Sefior Roca and the other members of the Argen- 
tine Trade Mission with the period of opening of the 
Fair, the Prince mentioned that he was more familiar 
with the Birmingham than with the London section, 
but he spoke in some detail of the enormous progress 
made at both centres. He traced the progress of 
the Fair from the modest beginning made soon 
after the War, and speaking of its present impor- 
tance, expressed the hope that foreign buyers would 
get the impression that British industrial enterprise 
had soundness and vitality, and could adapt itself 
to rapid and ever-changing conditions. Continuing, 
the Prince said that, in the past, we had undoubtedly 
had the reputation abroad for being somewhat 
commercially individualistic, and if this were true, 
he thought that it was due in part to our past 
industrial prosperity, and in part to our geographical 
position. The trade depression of the last few years 
had, however, literally forced many firms to bring 
both their producing and selling organisations up to 
date, and it was also encouraging that some of our 
major industries had set up organisations and 
combinations for the purpose of increasing sales. 
The Prince concluded his remarks by a plea for the 
avoidance of either undue optimism or undue pes- 
simism, and said that the doctrines of economic 
self-sufficiency and excessive nationalism spelt 
disaster in the changing conditions of modern life. 
A fully effective form of international co-operation 
had, however, not yet been found, or a practical way 
to reconcile limited consumption with unlimited 
production. 


Tue Instirute OF MARINE ENGINEERS. 


At the thirty-seventh annual dinner of the 
Institute of Marine Engineers, which was held on 
Friday last, in London, at the Connaught Rooms, 
more than one speaker referred to the present 
deplorable state of the shipping industry, but a 
certain note of optimism was expressed as regarded 
the future. Sir George Higgins, for example, who 
proposed the toast of the “Shipbuilding and 
Engineering Industries,” referred to the recent 
signs of increased activity, and expressed the 
conviction that the lowest point in the depression 
had now been passed. Continuing, he said that 
from a purely personal point of view, shipowners 
must view the increased activity in the yards with 
a qualified degree of enthusiasm, on account of the 
enormous tonnage of existing shipping at present 
lying idle. He added that it was certainly no 
fault of the industries represented at the dinner 
that the depression in shipbuilding had existed for 
so long, as British shipbuilders and marine engineers 
had kept themselves thoroughly up to date. This 
was exemplified by the increasing use of tank 
experiments, which had led to improved forms of 
hull greatly in advance of the designs of only a few 
years ago. Losses at the after-end of the vessel, 
due to discontinuous motion, had been very 
appreciably decreased, and it was possible that the 
new Isherwood form largely accounted for the new 
shipping recently laid down. In concluding his 
remarks, Sir George referred to the great reliance 
placed in the country on steam propulsion as 
compared with the rest of the world, other countries 
showing a marked preference for the oil engine. 
This was difficult to explain, but certainly showed 
a high degree of confidence in the steam engine in 
British circles. The reply to the toast was made 
by Sir James Lithgow, who pleaded for a wider 
view on the part of the sheltered industries. He 
thought that if the conditions as between sheltered 
and unsheltered industries could be brought into 
line, taxation could be reduced by 20 per cent. 
without holding up any existing activity. The 
toast of “H.M. Dominions Overseas and the 
Mercantile Marine’ was proposed by Mr. Lewis 
Noad in the absence of Brig.-Gen. Sir Arthur 





Maxwell, and replied to by the Hon. Sir Henry N. 
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Barwell, the Agent-General for South Australia. | 
Both speakers referred to the close interdependence | 
of the Dominions and the mercantile marine, and 
spoke optimistically of the future. Sir Henry 
stressed the importance of increasing the trade 
between this and other Empire countries, and 
deplored the existing practice of certain foreign 
countries in heavily subsidising their shipping. | 
The toast of “The President” was proposed by | 
Mr. F. E. Rebbeck. 


ELecrricaL ENGINEERS AND THE LONDON TRAFFIC 
SITUATION. 

The annual dinner of the Institution of Electrical 
Engineers was held at Grosvenor House, Park-lane, 
London, on Thursday, February 16, the president, 
Professor E. W. Marchant, being in the chair. 
Proposing the toast of “The Institution,” Mr. 
Angus N. Scott, chairman of the London County 
Council, said that the advance of electricity during 
recent years was the greatest industrial romance of | 
modern times. The London County Council was a 
large consumer of electricity, and had recently been 
converting the plant at one of its biggest sewage 
works to the electric drive, besides applying elec- 
tricity to a wide extent in all its 70 general hospitals. 
He was glad to be able to couple the toast with the 
name of a president, who was a London man. 
Professor Marchant, in reply, contrasted the 
conditions on the London Underground Railways 
in his student days, 35 years ago, and at the present 
time. At the moment, he added, conditions were 
more favourable to electric traction than they had 
ever been before, and he hoped that as soon as 
the new London Traffic Board was constituted, the | 
London Midland and Scottish and London and 
North Eastern Railways would adopt schemes for 
railway electrification. These would result in 


sos 
increased employment and provide better amenities y 


for the travelling public, who were now too often 
suffering discomfort and delay. He felt that the | 
number of people now killed every year on the | 
roads could be much reduced by transferring heavy 
traffic carried by that means back to the railways | 
which were designed for it. It was sometimes urged | 
that the greater use of electricity meant increased 
unemployment. Taking the long view, however, | 
this was not so, and any temporary trouble could | 
be corrected by making our social organisation keep | 
pace with technical development. The past year 
had been notable for the establishment of the first 
Empire Broadcasting Station and the virtual 
completion of the grid. The policy which the 
latter implemented was sound, and no other country | 
was now so well-equipped for industrial development 
when it came. In reply to the toast of “ Our 
Guests,” which was proposed by Mr. J. M. Kennedy, 
Lord Meston returned thanks for the support 
which the Institution was giving to the British 
Flectrical Development Association and Sir William 
Bragg, who also responded, pointed out that it was 
now the task of the rest of the community to take 
advantage of the preliminary work, which scientists 
and engineers had performed. Though the place | 
of engineers was in the hold of the ship, and it was | 
not their business to interfere with the captain, it | 
was not unlikely that before long their assistance | 
in a wider sphere would be solicited. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THe annual general meeting of the Institution | 
of Mechanical Engineers was held on Friday, 
February 17, at Storey’s-gate, St. James's Park, 
London, 8.W.1. The chair was occupied during the 
early part of the proceedings by the retiring presi- 
dent, Mr. W. Taylor, O.B.E., and later by the new 
president, Mr. A. E. L. Chorlton, C.B.E., M.P. 
Before proceeding with the formal business of the 
evening, Mr. Taylor announced that the Council 
had elected Mr. R. W. Allen, C.B.E., an honorary 
life member of the Institution. He mentioned that 
Mr. Allen had been a member of council since 1922, | 
and was elected Vice-President in 1927 and President 
in 1928. The Institution owed much to Mr. Allen 
for the work that he had done in its interests. 


PRESENTATION OF PRIZES. 
After the ordinary formal business had been 


| which 





despatched, the prizes gained during the past 


year were presented by the retiring president. 
These included the Thomas Hawksley premiums 


to Mr. J. T. Perry and to Dr. B. M. Smith for their 


joint paper on “Mechanical Braking and its 
Influence on Winding Equipment”; a Thomas 
Lowe Gray Prize to Mr. R. O. Boswell for his paper 
on “Film Lubrication of the Journal Bearing” ; 
Herbert Akroyd Stuart prizes to Mr. J. 8S. Davis for 
his paper on the “ High-Speed Heavy-Oil Engine,” 


| and to Dr. H. F. Mucklow for his paper on “ Piston 


Temperature in a Solid-Injection Engine.” The 


| Water Arbitration prize was awarded to Mr. H. C. 


Town for his paper on “ Modern Hydraulic Opera- 
tion of Machine Tools,” and Graduates’ Prizes were 
awarded to Mr. F. R. Mason, Mr. Clay, Mr. R. M. 
Diamond, and Mr. C. Taylor, and the examination 
prize for students to Mr. W. P. Cotton. 


ANNUAL REPORT. 


Mr. W. Taylor then moved the adoption of the 
annual report, the motion being duly seconded. 
In presenting the report, which is summarised 
below, Mr. Taylor commented on the fact that, 


| notwithstanding the difficult times, a small surplus 


in 


all 


was shown, and also referred to the 
the House Committee had 
needless expenditure. 


manner 
avoided 


The eighty-sixth annual report showed a net increase 
on the roll of membership of 134 names, the total having 
now reached 11,295. he additions during the year 
numbered 1,079, and comprised 6 honorary members, 
77 members, 309 associate members, 1 companion, 
18 associates, 394 graduates, and 274 students. Of the 
alterations in the roll, a total of 945, transfers accounted 
for 397, the remainder being due to deaths, resignations, 
&c. Among the losses by death were, Sir Dugald Clerk, 
vice-president from 1917 to 1919; Mr. W. Ogden Dayson, 
chairman of the South Wales Branch in 1928; Mr. 
William H. Patchell, resident during the session. 
1924-5, and honorary life member; and Professor 
H. Watkinson, chairman of the North-Western 
Branch in 1928. The total revenue for the year ending 
December 31, 1932, was 34,0521. against 33,350/. in the 
previous year. The sum of 1501. was carried over to the 
general reserve fund, leaving a balance of revenue over 
expenditure of 428/., as compared with 181/. last year, 
when, however, 2,500/1. was carried over to the general 
reserve fund. 

Research work for the Alloys of Iron Research Com- 
mittee had continued at the National Physical Labora- 
tory. The alloys under examination had been those of 
iron with manganese. It had been found necessary 
to devise a new method of refining in order to obtain 
manganese of sufficient purity. The study of the iron- 
manganese system had proved difficult, and to obtain 
certain data annealing for a year or more might be 
necessary. The Cutting Tools Research Committee, 
under the chairmanship of Sir John Dewrance, had con- 
tinued its work and Mr. E. G. Herbert had investigated 


| the fluctuations of hardness and ductility occurring 


during the heat treatment of tool steels. The results 
had been embodied in a report. The council had ap- 
pointed a small exploratory Committee on Pipe Flanges, 
in connection with a proposed research into the strength 
of pipe flanges for use in high-pressure and high-tem- 
erature steam plant. The Steam Nozzles Committee 
Rad been dissolved. The Welding Research Committee, 
under the chairmanship of Professor F. C. Lea, had 
prepared a programme of research which included experi- 
mental work to ascertain the mechanical properties of 
weld metal at various temperatures by short-time tensile 
tests, impact, bend, embrittlement, creep, and repetition 
A questionnaire had been issued to firms interested 
in welding and its technique, and the replies received were 
being collated. 


The work of the Wire 


tests. 


Ropes Research Committee 


|}under the chairmanship of Mr. Asa Binns, had been 
| continued at the Woolwich Polytechnic under the direc- 


tion of Dr. W. A. Scoble. It was expected that the 
investigations in hand would be completed shortly when 
the results would be embodied in a fifth report. Of the 


| researches conducted in university laboratories, experi- 


ments had been continued on the effects of force and 
shrinkage fits in locomotive driving wheels and crank 
webs, and a report would shortly be available. An 
investigation was now being made of the stresses in such 
wheels, and on rails and sleepers under working con- 
ditions. The experiments on supercharging a single- 
cylinder aero-engine had been completed, and a report 
had been presented. Work had been continued on the 
creep of metals under torsion and other conditions, and 
on the phenomenon of the embrittlement of steels under 
conditions of prolonged temperature and stress. The 
council had decided to invite members and others to 
apply to the Institution for technical information in 
connection with problems in mechanical engineering. 
Inquiries that could not be answered from scrutiny of 
published work in the library would be referred to the 


Research Advisory Committee who would consider 
whether the Institution should undertake experimental 
investigations in the matters concerned. e council 


had received a report, which had been deposited in the 
library, from Mr. E. Giffen on the power-control of 
internal-combustion engines, this being an account of 
an investigation made by him under s grapt from the 
Bryan in Fund. 





ELEcTION oF OFFIcErRs, &C. 


After Mr. Raymond Crane had been re-appointed 
Auditor, the result of the ballot for the election of 
officers was announced as follows :—President, 
Mr. A. E. L. Chorlton; vice-presidents, Engineer- 
Admiral Sir R. Dixon and Mr. F. E. Livens; 
members of council, Mr. Cecil Bentham, Dr. Han- 
kins, Professor F. C. Lea, Sir Ernest Petter. 
Engineer Vice-Admiral Sir R. Skelton, Professor 
Dempster Smith, and Sir J. G. Thornycroft. The 
following past-presidents were also appointed to 
serve on the council: Colonel E. Kitson Clarke, 
Mr. L. St. L. Pendred, Mr. W. Taylor, and the 
chairman or other representatives of the local 
branches were co-opted in the same capacity. 

Before vacating the chair, Mr. W. Taylor referred 
at some length to the distinguished career of the new 
President, mentioning that Mr. Chorlton had been 
apprenticed to Messrs. Mather and Platt, becoming 
their works manager seven years later. He had 
had foreign experience in Russia and Germany, 
and was an authority on the crude oil engine. 
As a member of Parliament, he had devoted his 
energies to questions affecting engineering matters, 
and was, the speaker believed, the author of a 
proposal to do for the water supply of this country 
something analogous to what had been done for the 
electrical industry by the grid system. He asked 
Mr. Chorlton to take the chair with every confidence 
that the new president would pay the fullest regard 
to the responsibility of his trust. 

Mr. Chorlton, in acknowledging his election to the 
chair, said that he appreciated the kind way in 
which Mr. Taylor had introduced him to the 
members present. He realised the responsibility 
which the office entailed, but was assured that the 
loyalty and assistance of the Council would ease the 
responsibility in his case as it has done in those of 
his predecessors. As a member of Parliament, it 
was his intention to do all that was possible in the 
interests of the engineering profession. The engineer 
was too often called in when it was too late to put 
things straight, and it was time that his services 
should be called upon to give direction from the 
first. 

Mr. R. W. Allen, Past-President then proposed 
a vote of thanks to the retiring President. He said 
that although service in such high offices was 
voluntary, it was characteristic of the British 
people that they were always willing to fill them. 
The Institution was particularly gratified to the 
retiring President, in particular, for his great part in 
the success of the Canadian visit. Mr. Allen 
also commented on the very practical way in which 
Mr. Taylor had reorganized the meeting hall, the 
building being, as shown by past experience, a 
difficult one to alter. 

In seconding the vote of thanks, Mr. W. A. Tookey 
said he was certain that, apart from the work the 
past President had done in the council, members 
would entertain very live feelings of respect and 
gratitude to Mr. Taylor for his conduct of the 
Institution meetings during his year of office. 

Mr. W. Taylor, in acknowledging the vote of 
thanks, thanked the Institution generally for the 
kindness that he had received during his year of 
office. He wished to take the opportunity to thank 
the Secretary and his staff, since he was conscious 
that he had enjoyed a good deal of credit which 
really belonged to them. He would like to refer 
more particularly to the assistance, so ungrudgingly 
given, of General Mowat and Mr. White in connection 
with the Canadian visit. 


(To be continued.) 





THE ENGINEERING OUTLOOK. 
V.—TEXTILE MACHINERY. 

At the beginning of 1932 the prospects for the 
year appeared to be a little brighter than 1931, 
which was the worst year within living memory. 
This forecast has proved accurate, the volume of 
exports being slightly greater at a slightly less value 
per ton, while there have been several bright 
spots in the Home market. The last feature has 
been in part due to the exclusion by import duties 
and the depreciation of sterling of certain lines of 
textiles previously imported, and the consequent 
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demand for machinery to manufacture these lines 
in this country. A tribute must also be paid, 
however, to the enterprise shown by the British 
industry in a time of such depression in evolving 


TaBL_eE I.—Textile Machinery. United Kingdom Exports. 


























quarter of 1932 is less satisfactory than the last 
quarter of 1931, the first comparison that can be 
made of similar periods on an off-gold basis. This, 
however, is only in keeping with the gradual world- 
wide contraction of international trade. 

The extent of the decline is best seen, perhaps, 
from the aggregate figures of volume and value 





























weaving and processes preparatory thereto but 
subsequent to spinning.” Other descriptions of 
textile machinery also showed a satisfactory increase. 

As regards the Home market, the year has been 
one of acute difficulty and of only meagre improve- 
ment as compared with 1931. The percentage of 
cotton spindles in full production which rose from 
very low levels to 80 by the end of 1931, remained 
satisfactory for the first quarter but thereafter 
declined until with the dispute in the late months 
of the year, activity practically ceased. But even 
during the first half of the year there was no activity 
of the order which would necessitate extensive 
purchases of new equipment. The market was also 
demoralised to some extent by the offerings of large 
quantities of second-hand machinery at scrap 
prices. The Board of Trade Index of wages paid 
in the woollen industry shows a similar decline 
as the first effects of currency depreciation and 
tariffs wore off, but it was less disastrous than in 
the case of cotton. The Rayon industry, on the 
other hand, has been operating at record levels 
throughout the year, and this should lead to a con- 
tinuous reward to those textile machinery manufac- 
turers who have laid themselves out at great expense 
to supply this new industry’s requirements. 

The reaction in net imports, which were substan- 
tially higher in 1932 than in 1931, was entirely due 
to the anticipation of tariffs during the first quarter 
of the year. The last quarter of 1931 was similarly 
affected. Once these anticipatory imports were 
completed, the decline witnessed in recent years 
was resumed. The course of net imports in recent 
years is shown in Table III. 

Outside the Home market the competitive 
position is made most clear by a comparison of 
international exports, as shown in Table IV. The 
declared values of the exports of textile machinery 
from five principal producing countries are given 
in sterling converted at the average rate of exchange 
for the year. In Table V the available figures of 
volume are given. 

It will be seen that the volume and value of 
exports of textile machinery have remained sub- 
stantially unchanged in 1932 as compared with the 
low levels reached in 1931. The British industry’s 
competitive power would appear to have increased 
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improved types of machinery which have created 
their own demand. 

The Census of Production for 1924 showed that 
53 per cent. of the value of the textile machinery 
produced in Great Britain was sold overseas, while 
the corresponding figure for 1930 was 66 per cent. 
This branch of engineering being so predominantly 
an exporting industry—for there is no reason 
to think that this proportion has materially altered— 
the export statistics are of greater importance as 
an indication of the state of the industry as a whole 
than in almost any other branch. In Table I 


the volume and value per ton of textile machinery | 


exports in 1932 are compared with those for previous 
years. 

As might be expected, the improvement has dated 
from the abandonment of the gold standard in this 
country. It is, however, significant that the last 





| to the lowest post-war level recorded followed our 


departure from the gold standard. As regards | 
individual markets, European countries as a whole | 
showed a decrease, Russia, Germany and France 
in particular, though this was offset to some extent 
by the smaller markets being conspicuously better. 
Japan showed a distinct improvement, and the 
increase in Chinese takings was highly satisfactory. 
The less turbulent political situation in India, the 
largest individual market, led to an increase of some 


'25 per cent. for that country, while exports to | 


Australia were twice the 1931 volume and in excess | 
of that for 1930. 

This increase in exports was common to each of | 
the categories separately distinguished. The in- 
crease was proportionately least in machinery “‘ for | 
spinning, twisting and preparatory processes ”’ | 
and proportionately greatest in machinery “ for! 


}are notoriously difficult to forecast. 


rivals, though this is no doubt attributable partly 
to the exchange depreciation. As anticipated last 
year, the United Kingdom has been able to regain 
the lead from Germany, but the other countries 


/have maintained their position surprisingly well 


in the circumstances. 

The prospects of the textile machinery industry 
A scrutiny 
of the trend of exports shows that the decline ended 
and improvement set in in October, 1931, and that 
there was a continuous rise from that month until 
August, 1932. After that there was a slight relapse 
until the last month of the year. Apart from this 
hopeful feature, there would seem to be no general 
grounds for expecting that the year 1933 will be 
worse than 1932. Recent movements of imports 
seem * indicate a slightly stronger Home demand ; 
world exports last year showed definite resistance 
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to further decline. Without postulating any 
general upswing in world trade, it would seem legiti- 
mate to hope that 1933 will again be a slightly 
better year than its predecessor. 


RAILWAY OPERATION AND 
ELECTRIC ROLLING STOCK.* 
Electric Trains for Services with Frequent Stops. 
By C. B. Unwisy, B.Se. (Eng.), Assoc.M.Inst.C.E. 
Tae design of electric trains for stopping services is 
so far dependent on local conditions that it is difficult 
to deal with the matter as a general proposition. 
Nevertheless, certain requirements are common to all 
undertakings designed to run the necessary services at 
minimum cost and with maximum reliability. It 
intrinsically more economical to run a service where 
the station stops are spaced unequally, while running 
up-hill may require less energy than running on the 


18 


level if the gradient is favourably situated. High 
initial acceleration is important for the purpose of 
‘nergy saving. The same rate applied subsequently 


is not only less effective, but also increases the maximum 
power demand. 

It is concluded that:—(a) The motors must be 
designed to minimise the diminution of acceleration 
which occurs with increased speed. (6) The control 
must provide high initial acceleration. (c) The brakes 
must give the highest retardation practicable. 

The bulk of the energy consumed being directly 
proportional to the weight of the train, any non- 
essential weight is a dead loss. Unnecessary weight in 
coach bodies may be eliminated by improving the 
structural] design, and by using more light and strong, 
though expensive, materials. 

The losses dissipated in the motors during running 
ire a small item, and the efficiency of the motor is 
much less impotant than the suitability of its charac- 
teristics to the service. The second largest item of 
energy is absorbed in overcoming train resistance. 
\ir resistance accounts for a large portion of the total 
train resistance at the higher speeds, and might be 
reduced by smoothness and suitable shaping of coach- 
bodies and minimum space between coaches. 

Weight-reduction in bogies must be sought mainly 
from reductions in the wheel base and wheel diameter. 
Regard must be had to the large forces brought into 
play when curves are being negotiated. In order to 
reduce the wear on tyre flanges, the frame must be 
made relatively stiff and the side play prevented from 
be« OMmINng CACCSSIVE, 

It is difficult to overestimate the importance of the 
brake equipment, having regard to its effect on the 
operation of the trains and the capacity of the line. 
\ir brakes have many advantages, but little has been 
done in this country to develop a brake which is| 
suited particularly to stopping, as distinct from express 
rvices. The principal disability of standard brake 
apparatus is the slow response of the brakes to the 
movement of the driver's brake valve in service applica- 
tion. An air brake suited particularly to the operation 
of stopping trains should have the following special | 


features: Quick response to movement of brake valve | 
in service applications, rapid charge of all brake | 
cylinders on a train to full pressure in emergency, and | 
means to enable a train to be stopped without a jerk. 
In the matter of keeping up acceleration after the 
rheostatic period, the modern interpole motor repre- 
sents a considerable advance in design. When the 
practical limits of unsaturated motor design have been 
reached, a still wider range of speed may be obtained 
by field control, which reduces rheostatic is 
suitable for widely-varying lengths of run, and reduces 
the current required for a given acceleration. Its dis- | 
advantages are the excessive peak of current at the | 
moment of passing on to the weak field, and the added | 


losses, 


complication. | 

Control may either be left to the discretion of the 
driver or be made automatic. The degree of discomfort 
to passengers depends upon the change of accelera 
tion, so that the higher the average, the more important 
it is to reduce the percentage of fluctuation. With 
manual control, a skilled drive, can minimise peak 
currents by dwelling longer on certain notches in 
accordance with his experience ; but automatic control 
exercise this discrimination and so results in 
rougher operation. Its disabilities could be minimised 
by providing an ample number of series notches. It | 
is suggested that acceleration should depend entirely on | 
current limit, a notch in advance of that allowed by | 
the accelerating relay should be available for use in | 
emergency, and the driver should be able to stop the 
automatic notching when necessary. A_ control 
equipment so designed should secure the following | 
valuable results in operation: (1) The driver could | 
make either a quick or an economical run, as required. 

* Abstracts of papers read before the Institution of | 
Civil Engineers, on Tuesday, February 21, 1933. 
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traction appear to be the same at approximately | 
4,000,000 trailing ton-miles for main-line services, | as high speeds can be attained while at the same time, 
jand at 2,000,000 for suburban services, after which | a gear-ratio low enough to ensure high rates of accelera- 


| traffic-densities greater than 


| of view, it is suggested that reliability is probably the 


(2) Each pair of motors would take the same average | to couple draw-gear, brake-pipes and 32 electrical 
current during acceleration, whether the driving! circuits in one operation with one piece of apparatus. 
wheels were new or worn. (3) Unnecessary rheostatic | A saving in weight may be effected here, but the more 
oss of energy would be avoided. (4) Excessive | important feature is an improved operating facility. 
strains on gears and other parts would be prevented High rates of acceleration and retardation cause 
as far as possible. (5) No operating disability would | particularly severe stresses on the bogies. The main | 
be suffered as the result of the contro] being automatic. | feature to be aimed at in the design is easy and com- 
| fortable riding on straight and curved track, which 
is not easily obtainable, as high speeds are attained on 
outlying sections and severe curves elsewhere call for 
bogies of short wheel-base. Experience shows that a 
satisfactory motor bogie can be constructed with 36-in. 
wheels and a 6-ft. 6-in. wheelbase, while a trailer bogie 
|for the same line would have 32-in. wheels and a 
5-ft. 7-in. wheelbase. End play on the axles is important 
if good riding is to be obtained, and the practice to-day 
is to arrange for the end play to be made adjustable by 
using a thrust bearing on the end of the axle set to its 
| work by washers, screw adjustments having been found 
| unsatisfactory. The use of manganese-steel liners on 
axle-boxes and horn guides has permitted a given side 
play to be maintained over considerable periods, thus 
reducing the need for frequent renewal. Bogie bolsters 
are of the swing-link pattern fitted with ball-bearing 
centre plates, while roller side bearings have replaced 
side rubbing plates. 

The Westinghouse air-brake is used on all stock. 
Much of it is fitted with an electro-pneumatic system 
which gives simultaneous action on all cars and a 
gradual release when required. Current for the 
operation of the brake is supplied by a battery which 
is charged from the line at driving points not in use. 
A new form of non-metallic brake-block has been 
developed, the coefficient of friction of which does not 
fall off appreciably under wet conditions, and this is 
undergoing trial at the moment. 

It has been the policy of the Underground Companies 
to use as few motors as possible, and it is therefore 
necessary to obtain the maximum output from a given 
frame-size. Owing to the continuous and intense 
nature of the service, a ventilated motor has been 
adopted, and although this brings with it some difficulty 
in the matter of dirt, particularly metallic brake-block 
dust, careful interior design has reduced trouble from 
| this source to a minimum. With services having short 
sections in the tunnels and longer sections in the open, 
the use of field-control on the motors is found beneficial, 





Primary Considerations Relating to Steam, Electric, and 
Diesel-Electric Traction. 


By H. W. H. Ricuarps. 


In this paper an attempt has been made, firstly, 
to set out all the principal factors connected with 
| railway traffic working in this country, and, secondly, 
to make a definite comparison, as regards both the | 
technical and the financial aspects, between steam, 
electric, and Diesel-electric traction. This comparison 
is based on the existing traffic conditions of load, speed, 
and frequency, so that it is on exactly the same basis 
in each case. 

Investigation has shown that the total traffic-density, 
including shunting, in trailing ton-miles per annum 
per single-track running-mile is the most satisfactory 
unit to adopt for ascertaining, and comparing capital | 
and operating costs. The average traflic-density for 
steam trains is 3,100,000 trailing ton-miles, and for 
electric trains, which are practically confined to sub- 
urban services, it is 4,452,000 trailing ton-miles. 

It appears that, on an average load-factor of 50 
per cent. for the complete electrification of the main 
lines in this country, the total power of the steam 
turbines, or other prime movers, required in electric 
power-stations would amount to 3,450,000 brake horse- 
power but if Diesel-electric traction were adopted 
throughout, the total Diesel-engine power required 
would amount to approximately 15,000,000 brake 
horse-power. On the same basis it is estimated that 
the total weight of electric tractors would amount to 
845,000 tons, as compared with 1,307,000 tons for 
Diesel-electric tractors. 

The capital costs for traffic-densities ranging from 
2,000,000 trailing ton-miles to 10,000,000 trailing 
ton-miles, the particulars in certain cases being taken 
from the Weir Report, are in all cases cheapest for 
the of electric and Diesel-electric 


| 
| 
| 
| 
| 
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steam, and costs 


| tion on the shorter sections can be adopted. 

| Lubrication difficulties ultimately brought about the 
| adoption of roller bearings for motors, which so far 
have been an unqualified success. 

The use of gearing is unfortunately necessary. High- 
tensile steels are required to withstand driving stresses, 
and they are apt to be noisy, while softer steels wear 
rapidly and then become noisy. The advantage that 
might be obtained from accurate tooth-form is largely 
nullified by the clearances necessary for the satisfactory 
operation of suspension bearings. 

For speed-regulation all-electric solenoid-operated 
equipment is used, with automatic-relay control. This 
system is reliable, although its maintenance cost is 
slightly higher than that of other types of control. 


electric traction becomes progressively cheaper in both 
cases as the traffic-density increases. 

As regards operating costs, it that 
main-line services, including interest on capital, the | 
cost of electric traction is lower thin that of steam 
or Diesel-electric traction at traffic-densities greater 
than 2,500,000 trailing ton-miles. It also appears 
that the cost of Diesél-electric traction is practically 
the same as steam at traffic-densities of from 2,000,000 | 
trailing ton-miles to 3,000,000 trailing ton-miles, after 
which the Diesel-electric cost seems to become greater. 
For suburban services, where the traffic-density is 
increased from steam conditions, the cost of electric 
traction appears to be lower than Diesel-electric at 
2,000,000 trailing ton- 


appears for 





miles. 





THE WESTMINSTER TECHNICAL 
INSTITUTE. 


For very many years technical education has been 
the subject of vigorous, and sometimes heated, dis- 
cussion, both in the Press and outside it. The training 
afforded by the technical school, too often in the hands 
of the theorist, makes little appeal to many engineers ; 
it is considered to be too remote from practice to be 
of any real use. In consequence, as is well known, 
a considerable number of firms have set up schools in 
| their own works, with classes taught by members of 
| their own staff and held during working hours. There 
lis often some truth in the charge above mentioned, 

but it is equally true that a works school has defects 
lof its own. There is a technique of teaching which the 
part-time teacher rarely succeeds in acquiring outside 
a purely educational establishment, and there 
further, a salutary, though intangible, influence on the 

Considerable reductions in weight have been made | student’s attitude to his work in such an establishment. 
since the Underground cars were first constructed, in| The Westminster Technical Institute, Vincent-square, 
spite of the fact that the new cars are longer and | of the London County Council, would seem to combine 
additional equipment has been installed. The weight | the rival systems in a practical way as it has, in two 
of an original Tube car fitted with end platforms was | of its departments at least, established close contact 
10-61 tons or 75-2 lb. per square foot of passenger | with two important activities, viz., the gas industry 
floor-space, while the latest type of car weighs 11-6 tons, and the catering industry. So successful has this 
or 60 Ib. per square foot of passenger floor-space. | co-operation been, that in order to provide the accom- 

Mechanical and electrical coupling arrangements | modation required, it has been necessary to extend 
between cars are necessarily somewhat complicated.|the Institute by the erection of a new four-storey 
In addition to the draw-gear and buffing-gear required | building and to remodel the older premises. These 
to transmit high tractive effort, brake-pipe connections | extensions, which have cost approximately 66,0001., 
and numerous electrical connections for traction, door- | were formally opened on Wednesday, February 15, by 
operating, telephones, &c., have to be provided. An| the President of the Board of Education, the Rt. Hon. 
experiment is being made with an automatic coupler | Lord Irwin, K.G., G.C.S.L., G.C.L.E. 


Some Features of Design in Electric Rolling Stock for 
Intense Service. 
By W. 8. Grarr-Baker, B.Sc. 

On the extremely intense service on the railways of 
the London Underground group, rolling-stock must be 
capable of carrying the public comfortably, expedi- 
tiously, and economically. While these characteristics 
are to some extent opposed from the operating point 


| 
| 
| 


most important factor. 

The question of weight-reduction is important, the 
limiting factor being that all cars of the train are 
constantly subjected to the forces of accelerating, 
running, and stopping. The weights of car-bodies 
have been considerably reduced by the careful choice 
of materials, among which are aluminium alloys, but 
because a section of material is light and strong it is 
not necessarily satisfactory, as it may lack stiffness. 
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Fic. MATERIALS TesTING LABORATORY. Fi 


The parts of the extension of greatest interest to | associated with it. It is interesting to observe, for 
the engineer are those set apart for gas and structural | example, that the meetings of the London and Southern 
engineering. This combination at first sight appears | District Junior Gas Association, which is affiliated to 
somewhat unusual, but is due to local conditions, the | the Southern Association of Gas Engineers and Mana- 
headquarters of Messrs. The Gas Light and Coke | gers, are held in the Institute. At these meetings, 
Company being in the vicinity of the Institute, and 
a large number of consulting engineers and architects industry are read and discussed, whilst monthly visits 
having offices in the district. Dealing with the gas|to works are arranged for. The three group-courses 
industry first, it should be noted that the instruction | in the gas department are divided into (a) Gas-Fitting 
provided falls, broadly, into two groups, intended for| Theory and Workshop Practice; (6) The Practice of 
students who are, or may be, engaged in the manufacture | Gas Supply and Gas Works Practice; (c) Gas Engin- 
and supply of gas and trade students, such as gas fitters, | eering, comprising Manufacture, Distribution and 
&c. At the same time, there is no hard-and-fast line | Utilisation. We do not propose to detail the curriculum, 
between the groups, except, perhaps, in the case of| our present purpose being to draw attention to the 
the gas-fitter apprentices employed by the Gas Light | excellent illustration the Institute affords of the 
and Coke Company, whose scheme of training includes | co-operation between Industry and Education, the 
provision for part-time attendance at the Institute | results of which can hardly fail to be beneficial to 
during the whole six years of apprenticeship. Practical | both. If numbers are any criterion, the fact that 
training is given in the company’s workshops, Watson | there are some 1,040 students attending the gas- 
House, Nine Elms, and the apprentices attend the | engineering courses, may be taken as an indication of 
Institute for instruction during the day for technical| practical appreciation on the part of the industry. 
drawing, calculations, elementary science, English, and | This interest, indeed, goes further, as the Gas Light and 
physical exercises during the first two years, after | Coke Company have, we understand, largely defrayed 
which they are transferred to appropriate evening | the cost of the equipment of the new gas laboratory, 
courses. Each apprentice also attends, whilst at the | a view of which is given in Fig. 1, on this page. The 
Institute, a practical course in joint wiping. The | adjoining Fig. 2 shows a gas-fitter’s workshop. 
evening courses are arranged in groups, so as to meet! The Civil and Structural Engineering Department 


the needs of all grades of employees engaged in the | is, necessarily, not so closely identified with an industry, 


gas industry. They involve attendance on two or | but by basing its curriculum on the requirements of the 
three evenings per week for two or three years, as the | associate membership examinations of the Institution 
case may be, and meet the requirements of the examina- | of Civil Engineers and the Institution of Structural 
tions of the Institution of Gas Engineers and the City | Engineers, a tangible connection with practice is 
and Guilds of London Institute. jensured. The instruction consists of well-arranged 

The instruction given in the groups is not so specialised | group-courses with a very up-to-date syllabus, and a 
as might be inferred, the fundamental subjects of | materials testing laboratory is included in the class- 
mathematics, mechanics, physical and chemical science | rooms. A view of this is given in Fig. 3. Another 
and engineering drawing being included. A broad basis | department is that of architecture, construction, sur- 
is thus secured, whilst the whole curriculum is corre- | veying and valuations. The curriculum here also con- 
lated under the close touch maintained not only with | sists of group-courses arranged to cover the requirements 
the industry itself, but with the technical societies! of the various societies connected with architecture, 


«a 
As * 


| papers of educational interest to those engaged in the gas | 
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G. 4. ONE OF THE KITCHENS. 


building, surveying and municipal engineering. About 
240 students, some 14 per cent. less than the normal 
number, are attending the courses in these two depart- 
ments. A School of Art forms another department. 
A department which again illustrates very well the 
Institute’s characteristic of co-operation with industry 
is that of the School of Cookery and Waiting, the 
object of which is to train British boys for those posts 
in the catering trade which have hitherto been held 
so largely by aliens. ‘This department, though it 
includes an appreciable amount of engineering material 
in the equipment of its two large new kitchens, in the 
way of cooking and refrigerating apparatus, food pre- 
| paration machinery of various kinds, &c., does not call 
for detailed comment in these columns, but its connec- 
tion with the catering industry by means of a consulta- 
tive committee of responsible people in that industry, 
is of considerable interest to those connected with 
technical education. ‘The school provides a _three- 
years’ course for 225 boys to be trained as chefs, 
}and a one-year course for 75 boys to be trained as 
| waiters. ‘Ihe whole of the equipment is of full-scale 
| dimensions, such as is used in the largest hotels and 
| restaurants, and a restaurant, seating 150 people 
}and open daily to the public, keeps the students in 
| practical touch with the business from the start, 
as they do all the cooking and waiting. ‘The welfare 
of the students is ensured by well-arranged changing- 
rooms with shower-baths, &c., and by a gymnasium 
| fitted with the latest types of equipment for all branches 
of physical culture. 

In connection with this department, it may be men- 
tioned that the formal opening of the new premises, 
|to which allusion was made above, was made the 
occasion of a dinner, the cost of which was defrayed 
by friends of the Institute, cooked and served by 
|the students. It may be said that no better way 
| could have been adopted to demonstrate the utility 
|of this school than this function, and all concerned 
| may be congratulated on its success. The Right Hon. 

















Viscount Doneraile, Vice-Chairman of the Advisory 
Sub-Committee of the Institute, presided, and the 
speakers, in addition to Lord Irwin, included Captain 
Edward Cobb, D.S.0., Chairman of the Education 
Committee; Sir Isidore Salmon, C.B.E.; the Mayor 
of Westminster, the Rev. E. St. G. Schomberg ; 
and Mr. Samuel Gluckstein. In conclusion, it may 
be noted that the Westminster Technical Institute 
has for its principal, an engineer, Dr. J. N. Long, 
A.M.1.Mech.E. 
LABOUR NOTES. 

Accorpine to the writer of the editorial notes in 
the February issue of the Electrical Trades Union's 
Journal, trade did not show any sign of improvement 
in January. ‘ On the contrary,” he says, “ the slight 
improvement in the contracting section during the 
previous month has given place to a further fall in the 
number of contracts being carried out.” In ship- 
building the position “ is still bad,” and “ there is no 
change for the better” in engineering. “ It is just 
possible,”’ he adds, ‘* that improvement may be brought 
about by the ‘Spend More * campaign which is being 
sponsored by the big five in the banking world. It 
is quite evident that the bankers are beginning to 
realise that the economy stunt has gone too far, and 
they are accumulating deposits for which they cannot 
find a remunerative outlet.” 


At the end of January, 27.263 members of the 
Boiler Makers and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 27,924 
a month earlier. The number in receipt of super- 
annuation benefit decreased from 2,475 to 2,444, and 
the number in receipt of sick benefit increased from 
1,226 to 1,618. In December—which had to bear 
five weeks’ outlays—the expenses were 4,3711. 15s. ; 
in January, they were 3,768/. 18s. 2d. During the 
month, there was a net decrease in the membership of 
284. 


“ 





Mr. John Hill has been re-elected general secretary 
of the Boilermakers’ Society on the first ballot. For 
Mr. Hill, 4,004 votes were cast ; for Mr. W. J. Johnston, 
1,227 votes; and for Mr. J. K. Marshall, 856 votes. 
Writing in the official organ of the Society, Mr. Hill 
says :—-"* Hours must be reduced. The march of the 
machine cannot be stopped... and it is only a 
question as to whether the machine shall drive us to 
poverty, as at present, or we, the workers, shall drive 
the machine. And not only the mechanical machine, 
but the machinery of a new form of government which 
will control and regulate the production and distribu- 
tion of wealth. The first step to unity in the fight is 
a clear trade union card. The trade unions are the 
foundation and strength of every step in the emancipa- 
tion of the workers, and the man who is not a good 
member is a parasite on the work and efforts of his 
more sensible fellow workers.” 

At a meeting of the Joint Industrial Council for the 
Tramways Industry, it was agreed to continue for 
another year the wages reductions, approved twelve 
months ago, in the case of undertakings outside the 
London area. The representatives of the Transport 
and General Workers’ Union and the National Union 
of General and Municipal Workers insisted that the 
reductions, although to be continued for another 
twelve months, were strictly to be regarded as a 
‘temporary abatement.” 

The Ministry of Labour Gazette states that at 
January 23, employment showed a decline, as com- 
pared with December 19, 1922, in almost every industry. 
The greater part of the fall occurred, however, in the 
industries which normally experience a seasonal decline 
in January. Among workpeople insured against 
unemployment in Great Britain and Northern Ireland, 
the percentage unemployed was 23-1 at January 23, 
1933, as compared with 21-7 at December 19, 1932, 
and 22-4 at January 25, 1932. For males alone the 
percentage at January 23, 1933, was 26-4, and for 
females 14-3. At December 19, 1932, the corresponding 
percentages were 25-1 and 12-6. At January 23, 1933, 
there were approximately 9,285,000 insured persons 
aged 16-64 in employment in Great Britain. This | 
was 172,000 less than a month before, and 76,000 less | 
than a year before 





At January 23, 1933, there were 2,280,033 persons | 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 108,858 
more than a month before, and 148,735 more than a} 
year before. The total included 1,875,389 men, 70,198 
boys, 280,444 women, and 54,002 girls. It was made 
up of 792,121 insured persons with claims for insurance 
benefit, 1,100,950 applicants for transitional payments, 
232,221 other insured persons not in receipt of benefit 
or transitional payments, and 154,741 uninsured | 
persons. In Great Britain, 363,615 men, 7,592 boys, 


| cotton trade. 


_ ENGINEERING. 


(FEB. 24, 1933. 








145,118 women, and 7,904 girls were on short time or 
otherwise suspended from work on the .understanding 
that they were shortly to return to their former employ- 
ment. The total of 524,229 was 69,707 more than a 
month before, and 27,821 more than a year before. 
It included 452,912 insured persons with claims for 
insurance benefit, 41,046 applicants for transitional 
payments, and 30,271 persons not in receipt of benefit 
or transitional payments. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain, 97,061 men, 122 boys, 1,604 women, 
and 16 girls; these are largely employed in dock and 
harbour service. The total of 98,803 was 1,213 more 
than a month before, but 1,902 less than a year before. 
It included 65,330 insured persons with claims for 
insurance benefit, 32,503 applicants for transitional 
payments, and 970 persons not in receipt of benefit or 
transitional pxyments. Comparison of the total 
number of unemployed persons on the registers with 
those for a year ago is affected to a slight extent by 
the results of legislative and administrative changes. 

The decline in employment occurred mainly in the 
building industry, public works contracting, the distri- 
butive trades, the dress industries (except hat and cap 
manufacture), the food and drink industries, hotel and 
boarding-house service, and certain of the road-trans- 
port services. There was also some decline in engineer- 
ing, metal goods manufacture, most of the textile 
industries, furniture making and woodworking, and 
the printing industry. On the other hand, there was 
some improvement in coal mining and slate quarrying, 
and in hat and cap manufacture. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in January resulted in a decrease of about 8,3501. in 
the weekly full-time wages of 136,500 workpeople, and 
in an increase of about 2001. in those of 3,600 work- 
people. The principal classes of workpeople whose 
rates of wages were reduced in January were textile 
bleaching, dyeing, finishing, &c., operatives in York- 
shire, Lancashire and Scotland; coal miners in War- 
wickshire ; wool textile operatives in Scotland and the 
Rochdale district; coal trimmers at the main coal- 
exporting centres; and painters in Scotland. Work- 
people whose wages were increased during January, 
included wool textile operatives in the Leicester district, 
and certain classes of manual workers employed in the 
non-trading services of local authorities in North- 
umberland and Durham. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
January was 26. In addition, seven disputes which 
began before January were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in January (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 22,800, and the aggregate 
duration of all disputes in January was about 115,000 
working days. 

Speaking in the unemployment debate in the House 
of Commons last week, the Chancellor of the Exchequer 
said that Mr. Lansbury had no right to say that the 
delegates of the British Government went to Geneva 
and opposed a proposition for a shorter working week. 
Every sensible trade unionist knew that to interfere in 
this delicate matter, without deciding what would be 
the effect on the competitive power of British industry, 
would be sheer folly and lunacy. 

Sir H. Betterton, the Minister of Labour, replying 
to a question in the House of Commons last week, 
said that he had already had some consultations 
regarding the practicability of absorbing more workers 
into industry by a reduction in the working day, or 
by each worker having one day off in five, with the 
National Confederation of Employers’ Organisations 
and the Trades Union Congress General Council. He 
proposed taking early steps to discuss with them the 
most appropriate methods by which the question of 
absorbing more workers in industry could be examined 





in a practical manner. 


“¢ | 
British trade unions are, it is understood, being | 


j consulted by the Trades Union Congress General | 
| Council as to the practicability or otherwise of the | 


forty-hour week. According to the Manchester Guar- | 
dian, there is conflict of opinion on the subject in the | 

The idea “6 shorter working week at 
the old rates of pay has, it is stated, much support, | 
but some of the trade union leaders regard it as 
visionary and as having. not the slightest chance of | 
meeting with approval. One prominent trade union | 
leader said: “‘ How could we expect to be able to 


retain our export trade if we attempted to introduce 
a 40-hour week and paid the same wages that are now 
being paid for a 48-hour week. Any proposal along 
those lines would sound the death-knell of the export 
section of the Lancashire cotton trade. Moreover, we 
have just been forced to consent to a reduction in 
wages, and we should be laughed out of court if we 
had the temerity to put forward any proposal which 
was tantamount to asking for a substantial advance.”’ 


Mr. Charles Doughty, K.C., has been nominated by 
the Minister of Labour, at the request of all concerned, 
as independent chairman of both of the conciliation 
committees set up for the cotton industry. Mr. W. 8. 
Watson, chairman of the Conference Committee of the 
Engineering and Allied Employers’ National Federation, 
is the independent member for the Cotton Spinners’ 
and Manufacturers’ Association. Sir Felix J. C. Pole, 
chairman of Associated Electrical Industries, Limited, 
independent member for the Federation of Master 
Cotton Spinners’ Associations, Mr. Arthur Pugh, Gen- 
eral Secretary of the Iron and Steel Trades Con- 
federation, the independent member for the Operative 
Spinners’ Amalgamation and the Cardroom Workers’ 
Amalgamation, and Professor R. H. Tawney, the 
independent member for the Northern Counties Tex- 
tile Trades Federation. 

Bre: ches of the more-looms-per-weaver agreement 
are alleged to have become rather common of late in 
the Lancashire cotton industry, and last week a joint 
conference of employers and operatives was held to 
consider the matter. According to a statement issued 
at the close of the meeting, by Mr. J. H. Grey, the manu- 
facturers’ chairman, the weavers’ representatives 
reported that at many firms which had adopted the 
more-looms-per-weaver system, the conditions laid 
down in the agreement were not being complied with, 
and they requested that the attention of such firms 
should be drawn to the facts, and that they should be 
asked to observe the agreement arrived at in December. 
They also raised the question which was, Mr. Grey 
said, an exceedingly serious one from the point of view 
of everyone associated with the industry—that a 
number of firms, mainly non-federated firms, were 
using the more-looms-to-a-weaver agreement as an 
excuse for reducing the rates of payment for weaving 
to the more-looms price without in any way altering 
conditions within their mills and giving the operatives 
the opportunity, by running more looms, to earn the 
wage which the system was intended to guarantee. In 
other words, they were effecting a considerable and 
serious reduction in their weavers’ wages, an action 
which was a distinct breach of wages agreements and a 
violation of the Midland Agreement, which should 
govern—and did govern—the rates of payment for 
operatives employed on the ordinary four-looms-to-a- 
weaver system. 





“* Both the employers’ organisation and the opera- 
tives’ organisation view this matter,” Mr. Grey said 
in conclusion, “ with considerable disquietude. If 
persisted in it can only lead again to a condition of 
uncertainty and anarchy within the industry which 
will be bad for all concerned; and I am asked, on 
behalf of employers and operatives, to make a very 
earnest appeal to every employer and to every operative 
within the industry to carry out to the full the terms of 
all wage agreements and conditions as existing.” 





The weekly organ of the International Labour Office 
at Geneva states that by a Decree of January 16, 
certain amendments are made in the administrative 
regulations applying the Frehch Eight Hour Day Act 
to the textile industries. The Decree repeals the 
provisions relating to the making up of time lost through 
a collective stoppage of work on account of a public 
holiday, local holiday, or other local event, and time 
lost during the slack season in certain branches of the 
industries concerned. It reduces from 150 to 100 hours 
the amount of overtime placed at the disposal of under- 
takings for the purpose of meeting exceptional pressure 
of work. The Departmental Inspector of Labour, after 
consulting the employers’ and workers’ organisations 
concerned, may authorise overtime up to 40 hours in the 
year as compensation for time lost during a general 
stoppage of work on account of a local holiday or other 
local event established by custom. In no case may 
the working day be longer than 10 hours. 

In the event of exceptional and prolonged un- 
employment in an industry, the Minister of Labour, 
on the application of one of the employers’ or workers 
organisations concerned, and after consulting all the 
organisations, may issue an order temporarily sus- 
pending permission to use the overtime provided for 
above. The provisions of such an order will cease to 
operate two months after the date of its coming into 
force unless within that period they are confirmed, with 
or without amendment, by the issue of appropriate 
administrative regulations. 
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PORTABLE MOTOR CYLINDER BORING AND HONING MACHINES. 
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PORTABLE MOTOR CYLINDER | 
BORING AND FINISHING MACHINES. | 


TxE reboring of motor cylinders, including sleeves, | 
and the refacing of worn valve seats by means of | 
small portable motor plant is attracting increasing | 
attention, especially among owners of industrial 
vehicles. In trade garages there is a corresponding 
interest in the means for effecting sleeving and valve- | 
seat renovations together, and among the special tools 
for this work, probably the most interesting and 
important is the portable motor-driven type of boring 
machine. 

This machine may be used alone or it may be 
followed by a motor-driven hone. Honing as a means 
of correcting cylinder wear is much employed in trade 
garages, and in competent hands gives a satisfactory 
result. Nevertheless, there are recognised limits to 
the hone used solely in this connection, and there would 
seem to be a tendency to reserve honing for fine 
finishing, especially for the close fit required for sleeves. 

The portable motor boring machine is capable of 
finishing a cylinder bore completely, so that honing 
or lapping is not essential. It is self-contained and is 
furnished with the necessary appliances for setting and 
dressing the cutters. A recent example of this class of 
appliance is made by Messrs. The Buma Engineering 
Company, Boyd-street, Newcastle-on-Tyne. One of 
the principal features of this tool is the easy access 
provided at both the back and front near the base to 
the cutter head. Figs. 1 and 2 show this detail, Fig. 1 
being a front view and Fig. 2 a back view, or, to be 
exact, a view of the machine reversed for boring the 
last cylinder in a block which has not been removed 
from the chassis. A clearance of 2} in. between the 
dashboard and the centre of the last bore is sufficient 
for setting the tool for this job. The importance of 
& minimum of obstruction to light and access for 
gauging and micrometer setting, is obvious, and this 
has been specially provided for. A second feature is 
the provision for self-centring the boring bar without 
using the cutter head for that purpose. This is effected 
by means of a special settingdead, which is shown on the 
near end of the cylinder block in Fig. 1. This special 
setting head is employed to obviate risk of damage to the 
cutters, such as is likely to arise if the cutter head is 
used for the purpose; it ensures perfect registration 
of the boring bar with the bore without any possi- 
bility of distortion from clamping the fixture. During | 
this operation the setting head remains in position and | 
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serves as a gauge for testing the setting when all is 
ready for the substitution of the cutter head. It can 
be lifted out of the cylinder by means of a special key 
and should be a free fit in the bore if the registration is 
correct. The, setting head, may be regarded as an 
expanding chuck, having a range equivalent to that of 
diameters for which the cutter head can be adjusted. 
A cutter head is shown in Fig. 3. Three cutter 
heads are provided and have a range of diameters from 
24 in. to 48 in., the two setting heads furnished having a 


| corresponding range from 2 in. to 43 in. 


The method of adjusting the cutters in a vice by 
means of a special key with a sliding gauge and claw 
spanner is shown in Fig. 3. The setting is effected 
by placing the square-ended key in the end of the 
upturned spindle and setting the sliding gauge at 
point “O” on the index plate. The cutter head is 
then turned the required number of divisions by means 
of the appropriate claw spanner. 

The cutter can also be set with the machine in posi- 
tion, as in Fig. 1, by placing the square-ended key in 
the cutter head and turning the driving pulley until the 
handle of the key rests against the frame of the machine, 


| then turning the graduated ring near the top of the 


boring bar until the pointer is at “ O,” and continuing 
to turn the pulley until the bar has turned the required 
number of divisions. The cutter heads carry six 
cutters, for the maintenance of which the makers | 
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| provide a special grinding attachment in connection with 
their valve re-facing and parallel grinding motor unit. 

The construction of the machine needs little ampli- 
| fication after the foregoing explanation of its principal 
| features. The motor is of }-h.p. and the belt drive 
| provides a choice of two speeds. The boring bar has 
| a self-acting feed,with an adjustable depth trip and 

stop switch. The traverse length is up to 11} in. 
Three feed rates are available by means of a knob at 
the top of the casing, which is connected by a shaft 
| with a change-feed motion within the gear-box. The 
belt drive is transmitted through a compound gear and 
worm drive. A ball thrust is provided at the end of 
the worm shaft. The boring bar is supported on long 
and separately adjustable sleeve bearings and is held 
rigidly. Adjustment of the bearings is easily effected. 
A crank handle is provided for quickly raising and 
lowering the cutter bar. The latter is hollow, hardened 
and ground. It is splined and an adjustable sliding 
collar engages in the spline and regulates the length 
of the required traverse. 

The complementary cylinder finishing tool—the 
| Buma hone—is shown in Fig. 4, and is also a self- 
| contained motor-driven tool with a lever arm for 
| the reciprocating motion. It differs from the normal 
| form of portable cylinder hone in having but two 
| self-adjusting stones arranged calliper-wise with a 

parallel expansion and contraction movement, effected 

by a central thrust spring acting on a pair of opposed 

legs to which the middle of the hones are attached. 
| There are two sets of stones, coarse for roughing and 
| smooth for finishing. They may be used wet or dry, 
| but for fine finishing it is usual to use paraffin lubricant. 
The honing motor is of }-h.p., and is controlled by a 
switch attached to the frame. The tool is not clamped 
| to the cylinder block. Cylinder boring and finishing 
takes, on the average, about one half-hour per cylinder, 
| or 20 minutes per cylinder for boring, including setting 
| up after withdrawing the cylinder head studs. A burn- 
| ishing tool may be substituted for the hone-stones and 
| this gives a glass-smooth surface. This tool resembles 
a pair of round and stubby wire brushes. 








GEeNERATON oF ELEcTRIcITY IN GREAT BRITAIN.---A 
statement issued by the Electricity Commission, Savoy- 
court, Strand, London, W.C.2, shows that 1,336,000,000 
units of electricity were generated by authorised under- 
takers in Great Britain during January, compared with 
1,162,000,000 units in January 1932. The increase is 
174,000,000 units, or 15 per cent. 
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THE PRODUCTION OF A VACUUM 
IN AN AIR TANK BY MEANS OF 
A STEAM JET.* 

By F. R. B. Watson, B.Sc., M.I.Mech.E. 


Introduction.—The steam jet, as a means of creating a 
slight reduction of pressure in the atmosphere sur- 
rounding it and thereby inducing an air current to flow, 
has long been used and has many applications; but 
it is in its application to the production and mainte- 
nance of a high, or fairly high, vacuum in an adjoining 
chamber that it has become so important an agent for 
this purpose in certain branches of motive-power 
engineering. In its simplest form, the steam-jet 
operated air pump, or air ejector, consists of a steam 
nozzle, an air chamber, and a diffusing nozzle or 
diffuser. The steam jet, issuing from the convergent- 
divergent nozzle with a high velocity, entrains the air, 
or mixture of air and vapour, in the air chamber, and 
the combined stream passes into the diffuser, where 
the kinetic energy is converted into pressure energy 
with a certain amount of loss of energy, and the air, 
vapour, and steam are discharged at about atmospheric 
pressure. Probably the two best-known applications 
of the air ejector are its use, for more than fifty years, 
in producing and maintaining the partial vacuum in 
the cylinders and reservoirs of the vacuum brakes on 
railway trains, and its more recent application for the 
production and maintenance of the high vacua in the 
steam condensers of modern steam-turbine installa- 


tions—a duty to which it was first applied by the | 


Hon, C. A. Parsons in 1902, when he introduced his 
“vacuum augmenter.”+ For the railway brake a 
single-stage ejector is used, as the vacuum required 
rarely exceeds 25 in. of mercury, but for the modern 
turbine plant it is now standard practice to install a 
two-stage ejector, as a vacuum formed by a single stage 
ie liable to be unstable for a lower pressure than about 
26 in. of mercury on account of the liability of the 
stream in the diffuser to “ break back.”” The name of 
M. Le Blanc is well known for his valuable pioneer 
work on steam-jet operated ejectors, and his designs 
for ensuring stability at high vacua are described in 
many text-books. In the two-stage ejector it is the 
usual practice to make the pressure ratio of compression 
about the same in each stage as in the two-stage air 
compressor. If p, and p, are the absolute pressures 
in the condenser and of the atmosphere, respectively, 
p the pressure in the inter-condenser, where the steam 
from the first stage is condensed, then 


2a 
Pr Pp 
Thus with a condenser vacuum of 29 in. (1 in. absolute) 
: : , 30 
and for a barometric height of 30 in., . , therefore 


5-48 or 5-5 in. absolute nearly. The compression 


Pp 


ratio for cach stage is therefore 5-5, and the inter- | 


condenser vacuum 30 — 5-5 = 24-5 in. The theory 


of the steam-jet operated air ejector is not a simple | 
one, on account of the number of variables which have 
to be taken into consideration, and as it exists at | 
present it is incomplete; hence the success of the | 
various forms of ejector in use appears to be, to a 
considerable extent, the outcome of prolonged experi- | 
mental investigation. Unfortunately, however, very 
few results of such investigations are available in the 
technical literature connected with this subject. 
Objects of Erperiments.—It was therefore decided to 
undertake the examination of certain quantities which | 
are lacking in the theory, entirely from the physival | 
aspect and without making any attempt at their| 
mathematical elucidation. The chief of these quan- | 
tities were as follows : 
(1) One important length, which is not included at | 
all in the theory, and which has a very important | 
influence on the vacuum produced—namely, the | 
distance from the steam nozzle to the diffuser. | 
(2) The reason why better results are obtained from 





: . } . . . . 
an ejector in which the diffuser has a long parallel | ix in. internal diameter, the inner end of this tube | ——— 


throat. In the theory, consideration is given only to} 
the case of a gradual constriction tapering off to the | 
outlet, without having any length parallel. 

(3) How the improvement in vacuum effected by 
having this parallel throat can be explained physically. 

Other objects of a more practical nature were : 

(i) The determination of the ratio of steam to air| 
at different vacua and under diferent initial steam 
pressures. 

(ii) Observations of the rise of pressure of the com- 
bined stream of steam and air as it passed through 
the diffuser. 

(iii) Comparative results for the ejector working 
with a diffuser having a short rounded entrance com- 

red with one having a tapered entrance, the latter 

sing the more usual form in practice. 

For information on sections (1), (2), and (3) it was 








* Paper read before the Institution of Mechanical 
Engineers, February 17, 1933. 
+ Enotveerine, vol. Ixxviii, page 500 (1904). 


found nec to carry out a careful inspection of 
the steam jet to observe the changes in the stationary 
waves in the core of the jet under different initial steam 
pressures and under different outlet pressure conditions. 
An optical method of inspection was adopted, for this 
caused no disturbance of the jet, and photographic 
records were obtained. The author considers that 
these photographs may be of some interest in connection 
with the discharge from steam nozzles in general, as 
they show certain changes in the jet produced by 
changes of outlet pressure. 

Description of Apparatus.—The ejector used was a 
single-stage one (which would, of course, correspond to 
a second-stage unit in a two-stage ejector), and it was 
originally designed to extract 35 lb. of dry air per hour, 
the air being supposed to be saturated with water 
vapour at 61 deg. F., with a steam consumption of 
230 lb. per hour of initially dry and saturated steam 
at 100 lb. per square inch by gauge, while maintaining 
a vacuum of 25-5 in. of mercury. It was afterwards 
realised that this project was a somewhat ambitious 
one. The above figures give a steam-air ratio of 6-6, 
and whether this performance is physically possible 
or not with an apparatus of this kind under the assumed 
conditions, the author is unable to state with certainty ; 
but the actual performance never approached so low 
a figure, and the ejector had to be operated at a higher 
steam pressure to give the required vacuum. (This 
weight of air would be the allowance, by the British 
Electrical and Allied Manufacturers’ Association 








rating,* for a land-surface condensing plant condensing 
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took place through the bore of the steel tube was 
outwards, as the inner end of this tube terminated in a 
region where the pressure was slightly above that of 
the atmosphere, and there was therefore no risk of 
any leakage through this tube affecting the vacuum. 
The diffuser could be moved along a considerable 
distance inside the 2}-in. internal diameter brass 
cylinder, the clearance between it and the walls being 
from 0-003 in. to 0-004 in., and the design adopted 
also enabled different forms and lengths of diffuser to 
be used which could be quickly changed. The packing 
in the sliding diffuser consisted of two coils of thin 
cotton rope wound in each of two grooves | in. deep 


|in the tail-piece, with the addition of several small 


grooves y in. deep turned in the surface, as shown in 
Fig. 1. The diffuser was made in two parts, screwed 
together, and they could come apart on a transverse 
plane passing through the outlet end of the throat. 
When the same diameter of throat was used, inlet 
ends with different throat lengths or inlet ends with 
different forms of entrance could be used on the same 
tail-piece. The throat diameter of the four diffusers 
used in these experiments was  in., and the two lengths 
of throat used were (a) nearly 4 in., i.e., with practi- 
cally no parallel portion in the throat, and (b) 1 in.. 
i.e., with a length of parallel throat equal to twice its 
diameter. The two forms of entrance used were (i) a 
short rounded form having a length up to the throat 
(including the throat of negligible length) of 1 in., 
and (ii) a straight tapered form having a length up to 
the throat of 3 in. The particulars and reference 
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All the experiments 
recorded here were carried out with atmospheric air 
only, and no attempt was made to use saturated air. 
In the course of these experiments two ejectors were 


| 64,000 Ib. of steam per hour.) 


used. The first one which was designed gave fairly 
good results from which much useful information 
was obtained; but there was a screwed connection 
between the air chamber and the diffuser, and although 
different settings of the diffuser in relation to the steam 
nozzle could be made by using loose collars or distance- 
pieces, it took too long to effect the required alterations. 
Hence a second ejector with a sliding diffuser, shown 
in section in Fig. 1, was designed by the author, in| 

hich the diffuser could be moved along horizontally | 
while the ejector was operating, thus enabling the | 
vacuum at any diffuser setting to be rapidly| 
obtained. | 

This movement was effected by rotating the hand- | 
wheel (shown in Fig. 1), which was mounted on a} 
long brass nut at its centre. The latter engaged a) 
screw on the outside of a thick-walled steel tube about | 


being attached to a bridge-piece fitted on the outlet 
end of the diffuser. A tube was used for this purpose | 
instead of a solid rod to enable a search tube to be | 
passed up the bore of the steel tube. The search tube 
itself was made of two pieces of brass tube 4 in. and 
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numbers of the four diffusers and the two steam nozzles 
used are given in Tables I and II. 


TaBLe I.—Particulars of Diffusers. 








. Length of 
, “=r og | Lenath of| Diameter | Length of : 
—" | | ow abel a — — — 
} n. n. n. on, 
| | ! 

1A | Rounded | 1 ) | Nearly J, 

1B - 1 Ls | 1} 5 

2A Tapered | 3 ( Nearly ,; : 

2B . | 3 J | 1h 








TasLe II.—Particulars of Steam Nozzles. 





| | | 
| | Length | Vacuum* 
Nozzle | Diameter | Diameter| from Cone | at Dis- 
"oa of Throat.|of Outlet. |Throatto| Angle. | charge. 
— | In In. Outlet. Deg. | Inches of 
“— | Mercury 
1 + | +} ) 9-5 25-5 
0-0005 | . | 
2 + p “ie | 18-1 27-2 
0-008 
! 


| 





* The vacua given in this table are those for which the nozzles 





+ in. external diameter, respectively, and was similar | 
in form to that used by Professors Mellanby and Kerrt | square inch by gauge ; when the admission pressure was 140 Ib. 
for exploring a steam nozzle. The piece of larger | per square inch by gauge the vacua for which the nozzles were 
diameter, which could just slide inside the bore of the | suited were 24-0 in. and 26-25 in., respectively. 
steel tube, was jointed to the piece of smaller diameter| [pn the experiments on both designs the ejector in use 
and the latter could be passed up through the throat) was connected to one of the openings in a steam 
of the diffuser. The exploring end of the smaller tube | separator about 9 in. internal diameter and 27 in. 
was formed by stopping up the bore and drilling a} deep, and the steam pressure at the nozzle inlet was 
| yy-in. diameter hole diametrally at a point ¥ in. from | varied by throttling the steam at a stop valve on the 
the end. It will be observed that any leakage which | admission pipe to the separator. The general arrange- 
~~ | ment of the testing plant is shown diagrammatically in 
3) Fig. 2. The maximum steam pressure available was 
Ib. per hour. 140 Ib. per square inch by gauge, and the superheat 
+ Trans. Inst. Eng. and Shipbdrs. in Scotland, 1920-21, 
vol. xiv, page 80. 


were designed when the admission pressure was 100 Ib. per 











: steam condensed per hour 
* Dry air capacity = (= 5000 — 


at the separator varied from about 5 deg. F. to 
20 deg. F., according to the rate of discharge by the 
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nozzle. The separator and steam pipe were well lagged. 
The cylindrical air tank, of about 2-5 cub. ft. capacity, 


into which air was allowed to leak and in which the | p 


ial vacuum was maintained, was situated vertically 
below the air inlet to the ejector, and connected to the 
latter by a 14-in. diameter pipe fitted with a stop valve 
at its connection to the air inlet. This valve could be 


Fig. 2. DIAGRAM SHOWING GENERAL ARRANGEMENT 
OF PLANT 
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Fig.3. VACUA AT DIFFERENT DIFFUSER SETTINGS, 


and search tube. All vacua have been reduced to the 
equivalent at 30 in. barometric pressure. All steam 
ressures given are by gauge, unless otherwise stated. 
1 he Lengths L and D.—When the diffuser of an ejector 
is moved relatively to the steam nozzle two quantities 
which affect the vacuum are altered, namely, the 
length from the outlet end of the nozzle to the inlet 
'of the diffuser, and the length from the outlet end of 
the nozzle to the entrance of the throat of the diffuser. 
These two lengths will be referred to as L and D, 
respectively. In the former case the circumferential 
area of the jet in contact with the entering air is altered, 
and in the latter the setting of the diffuser throat with 
reference to certain wave sections in the series of 
| stationary waves in the core of the jet. The stationary 
waves referred to here are caused by a sudden change 
of pressure. An excellent photograph of the stationary 
waves in a steam jet discharging into the atmosphere 
lis included in Mr. H. L. Guy’s contribution to the 
| discussion on the Fifth Report of the Steam-Nozzles 
| Research Committee.* It is rather difficult to say 
| with certainty how the air is entrained by the steam 
| jet in an air ejector, and some writers on the subject 
'are inclined to attach chief importance to the effect of 
| surface friction. This varies with L, but frem the 
|results recorded here it will be seen that with this 








D = 54 in. to D = 34 in. by far the greater improve- 
ment in vacuum was due to the altered value of D, 
and in pursuing this somewhat drastic method of 
experimenting a limit was reached when no further 
improvement was noticed due to the reduction in 
the value of D. The curves obtained from the results 
referred to were most enlightening, and only for reasons 
of space are they omitted here. In the experiments 
recorded in this paper with the sliding diffuser, L and D 
were changed simultaneously, the diffuser being moved 
inwards towards the steam nozzle in all cases, and it 
will be observed from Figs. 3 and 4 that while L 
was being decreased the vacuum was increased up to 
a certain point, which indicated that the length D 
war the predominant one. 

Over-Expansion of the Steam Leaving the Nozzle.— 
When steam, after entering a nozzle at a certain initial 
pressure, expands and issues at the exit section with a 
pressure equal to that of the external medium, it is 
completely expanded. This outlet condition has been 
referred to in this paper as discharge at the “ designed 
pressure,” t.e., the outlet pressure for which the nozzle 
was designed. When the pressure outside the exit 
section of the nozzle is greater than the designed 
pressure, “ over-expansion”’ of the steam is said to 
take place in the nozzle, and when it is less, ‘“ under- 
expansion” is said to take place in the nozzle. It is 





type of ejector the predominating quantity in producing 
the high vacua is apparently the value assigned to D. 
But it is probable that these two 
lengths are connected, respectively, 
with twoentirely different functions 


DIFFUSERS Nos. !A AND !B. 


Constant Steam Pressures: 
80,100,120 and 140 Lb. per Sq.In. Gauge. 


Steam Nozzle No. 2. 
® With Throat Ne Inch Long (1A) 
© With Throat 12 Inches Long (1B) 


Fig.4. 


sometimes stated that over-expansion is an effect 


VACUA AT DIFFERENT DIFFUSER SETTINGS, 
DIFFUSERS Nos. 2A.& 2B. 
Constant Steam Pressures: 


80,100,120 and 140 Lb.per Sq.In. Gauge . 


Steam Nozzle No. 2. 
@ With Throat %e Inch Long (2A) 
0 With Throut 1’ Inches Long (2B) 
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closed, along with the air leak, and the tank allowed which the ejector has to perform—the first, the admission | which contributes to the production of a good and 


to stand for a time under partial vacuum, to test the | 
joints on the tank for airtightness. A supplementary | 
air inlet to the ejector (shown at R in Fig. 1) was 
provided, but no improvement in the vacuum was 
effected when this was put in communication with the 
air tank while the ejector was operating. The air 
leaking into the tank flowed through two orifices, | 
9} in. apart, the outer one being } in. diameter and | 


sharp-edged, and the inner one ~ in. diameter, and | carried out a separate series of experiments with a 
they were mounted on an air-box connected to the | specially made diffuser having a long tapered inlet, 
side of the tank. The pressure difference across the | and lengths, in most cases } in. wide, were machined off 
outer orifice was measured by means of an inclined | the inlet end and the broad collar alternately (the 
water gauge. Tae steam and air on leaving the ejector | diffuser was screwed into the body of the air chamber). 
In this way the difference in vacuum in different 
| diffuser positions within the range due to a decrement 
of D was compared with the change due to an equal 
All vacua were measured by mercury columns, three | increment of L. 


passed into a small surface c »ndenser, where the steam 
was condensed at atmospheric pressure, and collected 
and weighed if necessary. 


of which were used, one on each of the following parts : 
air tank, air chamber (used during photographic work), 





and entrainment of the air, and the second, a sealing 
or partial sealing of the diffuser throat (by a portion 
of a wave in the jet) as well as a pumping action between | 
the regions of low and high pressure. Of course, in a | 
particular case, when once the correct value of D/| 
has been obtained it is possible that a further slight 
improvement in vacuum may be effected by an adjust- 
ment of L. When using the first ejector the author 


Over a range of movement from 











* Proc. I.Mech.E., 1928, vol. i, page 82. 


steady vacuum in an air ejector, and the author's 
experience on the whole bears this out, and also 
showed that the over-expanded jet was better suited 
to the conditions over the wide range of pressure 
used, ° 
Hence, in all the tests recorded in the paper with air- 
flow conditions the steam jet was in an over-expanded 
state, and nozzle No. 2 was used. The additional 
suction effect produced by over-expansion would 
appear to be produced by the inward pressure of the 
surrounding air on the steam jet (of lower pressure), 
and in the process the air becomes more deeply 
embedded in the jet, and the waves, of course, are 
more pronounced. It is important to remember that 
an improvement in vacuum due to any cause, such as 
a favourable diffuser setting, would be accompanied 
by a slightly increased jet velocity due to the increased 
heat drop, and hence the effect on the vacuum would 
be cumulative. 
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Variation in Vacuum with D.—In Figs. 3 and 4 are 
shown the variations in vacuum for different values of 
D for diffusers Nos. 1 and 2 with 4-in. and 1}-in. 
throat in each case, and these observations were carried 
out at as nearly as possible constant steam pressures of 
80 Ib., 100 Ib., 120 Ib., and 140 Ib. per square inch by 
throttling the steam at admission to the separator. 
These curves show, in the first place, that the lower 
steam pressures would not produce a high vacuum 
when air flow took place through the tank. For the 
ejector to work satisfactorily the velocity of the issuing 
steam must be high, but with both a low vacuum and 


TABLE III. 





| 


diffuser settings, when the steam pressure was slowly 
increased. The mercury almost rushed up the tubes 
of the gauges. One instance of this may be observed 
from a reading in the second section of Table V, on the 
opposite page, where the “ vacuum in closed tank” 
jumped from 21-2 in. to 27-4 in. at a pressure of 115 lb. 
per sq. in. With diffuser No. 2 the mercury rose much 
more slowly—sometimes just moving—when the diffuser 
occupied positions corresponding to those referred to 
above. One such instance is indicated by one reading 
given at 105 Ib. per square inch in the last horizontal 
column in Table V. The same tail-piece was used on 


Dirrusers 1A anp 1B wire Turoat LeNcTHs ¥% IN. AND 1} IN., ResPEcTIVELY, STEAM 
Nozze No. 2. 









































Vacuum in Tank. 
Inches of Mercury corrected to 30 in. Barometric Pressure- 
D. At 80 Ib. per sq. in At 100 Ib. per sq. in. At 120 Ib. per sq. in. At 140 Ib. per sq. in. 
Tn Gauge. Gauge. Gauge. Gauge. 
ooo ral te = on 

Diffuser | Diffuser Diffuser Diffuser Diffuser Diffuser Diffuser Diffuser 

1A. 1B. 1A. 1B 1A. 1B 1A. 1B. 
eS mie a | 6 oie rida 4 ~) : a eer 

4 | - 5-9 6-9 11-9 13-3 14-5 14-9 

3 3-3 - 7-2 8-3 | 13-3 14-7 15-5 — 
3 - | — 9-8 — 16-4 17:1 17-3 
3 4-4 | 5-2 10-0 12-0 16-1 17-2 17-8 18-0 

3 6-1 _ 13-3 — 17-7 18-2 — 

| | 

23 oo | - 12-8 16-5 | 17-5 19-0 | 19-8 
2}; - _ - - 23-4 
2 8-1 8-8 14:1 17-5 | 19-3 23-6 | 23-2 

2 - . _ | 21-0 a af 
2 87 | 10-1 | 15-2 19-3 | 22-1 23-3 | | 23-2 

24 | - 19-6 - - — 
2 9-6 10-9 | 15-4 19-6 19-6 22-9 21-7 | 28-9 
W 10-3 11-8 | 15-7 19-6 20 2 22-9 21-1 24-95 
+ 10-6 12-3 15-7 19-8 19-6 22-85 . | 24-7 

1 - | 21-0 = 20-1 | _ 

| | | 
} | 

uu 10-6 12-9 15-4 20:4 19-0 22-4 19-9 24-1 
1 10-6 13-5 | 15-0 19-9 18-2 22-4 | 19-5 23-2 
i 10-1 | 13-7 14-3 19-1 17-1 21-1 18-3 | 21-8 

' 


TABLE IV.—Drrrusers 2A anp 2B wrra Taroat 


Nozz_e No. 2. 


LENGTHS ty IN. AND 1} In., Respectivety, Steam 


Vacuum in Tank. 
Inches of Mercury corrected to 30 in. Barometric Pressure 


| - 
pb | 











At 120 Ib. per sq. in. | At 140 Ib. per sq. in. 




















At 80 Ib. per sq. in. At 100 Ib. per sq. in. } 
in | Gauge. Gauge. Gauge. Gauge. 
| | 
, , ‘ 
| Diftuser Diffuser Diffuser Diffuser | Diffuser Diffuser Ditfuser Dittuser 
2A 2B 2A 2B. 2A. | 2B 2a. | 2B 
| | 
4) | 3-9 3-5 6-7 6-4 11-0 11-0 | 16-5 18-4 
al | om - 18-3 19-0 
4 4-2 3-7 74 7-1 12-6 12-5 | 20-5 | 22-7 
3{ | -— 22-0 — 
3} | 4-6 | 4-0 } 8-1 | 8-1 13-6 } 14-3 21-9 22-5 
| | 
3 5-1 4-6 9-5 0-4 15-1 | 21-6 
3 | « — 
3 5-7 5-1 10-5 10:8 16-0 21-5 
3 | 
3 | 6-4 5-6 | 11-5 12-4 | 17-0 | 21-6 . 
| | 
2 | | 12-1 17-2 25-0 | 
2 } 7-0 6-2 12-5 13-9 17-9 24-8 24-4 
2 13-2 14-4 — _ 

2 | 7:7 6-9 13-5 15-6 18-7 | 24-3 23-8 
2 8-6 7-9 14-2 17°1 18-9 23-6 23-1 
| ' 

2 9-4 8-8 14-7 18-8 19-2 23-1 21-8 | 
1 10-1 | 9-9 15-0 19-8 20-2 22-5 21-3 
1 | | 10-7 15°5 20-0 _ 22-5 
1 | 10:7 11-4 15°7 20-3 19-9 22-8 20-8 | 
1 } 11-7 15-7 21-4 - 23+1 
| 
Fi 10-9 12-5 15-7 21-3 19°4 23-1 20-3 24-8 
1 10-9 13-0 15-4 20-6 18+7 22-8 24-2 
? 10-8 15-7 15-0 20-0 17-6 21-8 18-7 23-0 
a low initial steam pressure the heat drop across the | all the diffusers when the observations plotted in 
nozzle is low, and consequently the steam velocity is | Figs. 3 and 4 were made. In Tables III and IV are 


relatively low. The second point to be noticed in these 
curves is that the lower the pressure the lower is the 
value of D for maximum vacuum at that pressure, 
e.g., in Fig. 3 the point A moves towards the left as 
the pressure is reduced. The exp!anation of this result 
was evident from the photographic records of the jet, 
some of which are reproduced later in the paper, 
which showed clearly the shortening of the wave series 
in the jet with reduced pressure drop across the nozzle. 
The curves in Figs. 3 and 4 afford a means of comparing 
the advantages or otherwise of the two different forms 
of entrance to the diffuser. Diffuser No. 2, with the 
tapered entrance, appears to be on the whole the 
better form, for it gave a slightly higher vacuum over 
a greater range, and when in use it was more stable 
in its action. These advantages probably account for 
this form of entrance being adopted by so many 
makers of air ejectors. A peculiarity in the behaviour 
of diffuser No. | was the sudden and rapid rise of 


-~> 


vacuum at practically constant pressure at certain | Telegraph) Ltd., Aldine 





given the actual values of the vacuum obtained, with 
air flow, for various values of D. 


( To be continued. ) 


SHEFFIELD INDUSTRIES IN 1932.—The Industrial 
Supplement for 1932 issued recently by the Sheffield 
Daily Telegraph contains many data concerning the 
numerous industries carried on in the Sheffield district, 
and space is also devoted to articles having a wider 
interest. Among these may be mentioned “ Agriculture 
and the Consumer,” by Colonel A. Heneage ; “ Prospects 
of World Trade,” by Mr. H. G. Williams; ‘ Industry 
and the National Debt’, by Mr. Gurney Braithwaite; 
and ‘ Continental Iron and Steel,” by Mr. M. 8. Birkett. 
Again, several articles, such as “Compressed Gas in 
Motor Vehicles’ by Mr. K. A. Mott and the “ Use of 
Gas in Industry ” are of a technical nature. Altogether 
4 great deal of interesting and useful information is com- 
pressed within the 64 pages of the Supplement, which is 
published by Messrs. Sir W. C. Leng & Co. (Sheffield 
Court, High-street, Sheffield, 1. 





ELECTRIC TRACTION IN AUSTRIA. 


In a paper on “ Transportation in Austria,” which 
he read before the Institute of Transport, early in the 
present session, Mr. Frederic Strauss said that in spite 
of her small area of 84,000 sq. km. and her population 
of about 6,500,000, Austria might be described as 
the turn-table of Europe. Her means of communicea- 
tion were not only sufficient to satisfy her own traffic 
requirements, but formed an important link in inter- 
national communication. In 1913, the railway net- 
work in State and private ownership amounted to 
19,316 km., much of which ran through mountainous 
country, where the traffic was light, while a proportion 
had been constructed purely for military reasons. 
Nevertheless, the railways were not unprosperous ; 
the heavy traffic from what was now Czechoslovakia 
balancing the less satisfactory conditions in Austria 
proper. As the result of the war, the mileage had, 
however, been reduced to 5,811 km., only 1,114 km. 
of which were on the level, while 3,437 km. were on 
gradients between 1 and 10 in 1,000, 1,260 km. on 
inclines between 10 and 25 in 1,000, and 190 km. on 
gradients exceeding the latter figure. These were 
mainly lines with light traffic, and the loss of access to 
Trieste was a further disadvantage. In 1919, the 
railways were, therefore, in a desolate state, and it 
was decided to entrust their re-organisation to a body 
managed on a commercial basis. This body, which 
was known as the Austrian Federal Railways, operated 
the system and was responsible to the State, as owner, 
for the substance of the trust property. It gave no 
account of its actions, but assumed full legal respon- 
sibility for operation. It might form a reserve to 
cover deficits, but if this was not sufficient, the State, 
which also collected the net proceeds, would have to 
pay the difference. The system was managed by a 
Board of Directors and a Board of Administration, 
and was organised in seven departments, which dealt 
with finance, commerce, traffic, stores, maintenance 
and construction, and electrification, respectively, under 
a genera) manager. In 1930, the deficit was 1,334,0001., 
and in 1931 this had increased to 3,200,000/. This 
year an investigation was, therefore, undertaken by 
the League of Nations, which recommended a further 
reduction in staff and pensions, the creation of a 
renewals fund, exemption from taxation, and the 
restriction of the vote of the staff organisation in 
administrative matters. 

Since the war the track and rolling-stock had been 
largely re-constructed, and an extensive scheme of 
electrification had been carried out to enable the 
country’s water-power resources to be used. To begin 
with, electric traction was introduced on the mountain 
sections over the Arlberg, thus postponing the 
doubling of the line, which would have been necessary 
had operations with steam been continued, while 
the conversion of other sections had resulted in 623 km. 
being now worked in this way. In addition, 221 km. 
had already been operated by this means, so that the 
total electrified lines amount to 844 km., or 14-5 per 
cent. of the total railway network. The single- 
phase system using current at 15,000 volts, and 16% 
cycles was adopted to enable the locomotives to work 
into the German and Swiss frontier stations; and the 
| Mittenwald Railway, which before the war had been 
| operated at 15 cycles had been converted. Power was 
| obtained from four stations, built by the Railway 
Administration at Spullersee, Stubach, Ruetz and 
| Mallnitz, as well as from two privately-owned plants 
| at Achensee and Steeg. The first of these was a peak- 
| load station, the second dealt with both peak and base 
| loads, while the others were for base loads only. The 
| Spullersee station was equipped with three impulse 
| turbines, with a continuous output of 3,000 kv.-a. when 

utilising a head of 810 m., but they could supply 
| 5,400 kv.-a. for 30 min. and 7,500 kv.-a. for 6 min. 
At Stubach, the head was 526 m. and the equipment 
consisted of four impulse turbines, each with an output 
of 8,000-h.p. At Ruetz, the capacity was 16,000-h.p. 
and at Mallnitz, where a head of 320 m. was utilised, 
10,000-h.p. All the stations were connected to a 
55-kv. transmission system, which was arranged so 
that they could be operated individually or in parallel. 
The total length of this network was 490 km., and it 
was all overhead, except for two short tunnel sections. 
| The lines were generally of copper, but 70 miles of 
aluminium alloy lines were in use,,and bronze wire was 
also employed on the long spans. The earth wires 
were of galvanised steel. The poles were of reinforced 
concrete, spaced 180 m. apart, with tension structures 
every 1 km., the minimum height of the transmission 
line above ground being 5 m. 

The 55-kv. energy was stepped down to 15 kv. in 
twelve substations placed about 46-5 km. apart, 
four of which were buildings, while the remainder 
were of the semi-open air type, the 55-kv. equipment 
being outside and the 15-kv. installation and control 
apparatus inside. Each substation was cquipped with 
three transformers with outputs of 2,400 kv.-a., 
2,100 kv.-a., or 1,900 kv.-a., and in some of them 
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PRODUCTION OF VACUUM BY A STEAM JET. 


(For Description, see Page 230.) 


TABLE V.—DIFFUSERS 1B AND 2B; STEAM NOZZLE No. 2. 
For asout Best Dirruser Serrine aT 140 LB. PER SQUARE INcH GavGcE. For 1B, D = 1} 1n.; For 2B, D = 1} ww. 






























































































































































! 
Steam Maximum Vacuum in Ratio: Vacuum in 
Pressure. Steam used. Tank Water Gauge. peas oe Atmospheric Cloged Tank 
Lb. per sq. in. Lb. per hour. (corrected). In. ° b ~~ oa . Maximum Steam. Conditions. (cPrected). 
auge. Inches Mercury. >. Pe 4 Atmospheric Air. Tnches Mercury. 
abe 
| 1B. | 2B. 1B. | 2B. 1B. | 2B. | 1B. | 2B | 1B. | 2B. | 1B. | 2B 
| | | SS aaa 
60 163 5-0 5-5 0-24 0-26 16-4 17-0 95 9-60 6-2 5-9 
70 184 7-0 7-4 _ _— — = — — Dry bulb, 8-6 8-4 
80 204 11-0 11-3 0-48 0-49 23-2 23-3 8 8-75 64-2 deg. F.| 66-8 deg. F. 12-5 12-5 
90 225 15-0 16-5 — — — | a — —_ Wet bulb, 18-3 17-2 
100 246 19-4 19-5 0-65 0-65 27-0 | 26-8 9-12 | 9-20 57-6 deg. F.| 60-0 deg. F. 23-5 23-0 
110 267 22-6 22-5 0-68 0-68 27-6 27-5 9-72 Relative humidity, 25-6 25-2 
115 277 22-8 22-7 _ — — — — — 67 per cent. ; 67 per cent. = — 
120 288 22-9 23-0 0-68 0-68 27-6 | 27-5 10-4 10-5 Barometer, 27-5 28-5 
130 309 23-1 25-0 0-68 0-e9 27-6 27-7 11-2 11-1 30-33 in. 30-05 in. 27-5 28-5 
135 319 25-1 | 25-2 — _ _— — — —_— 27 4 — 
140 330 25-1 25-2 0-69 0-69 27-8 27-7 11-9 | 11-9 27-3 28-5 
For asout Best Dirruser Settine at 120 LB. PER SQUARE INCH GavuGE. For 1B, D = 2} In.; For 2B, D = 2j IN. 
i 2a . 
1B. | 2B. 1B. | 2B. | 1B. | 2B. | 1B. | 2B. | 1B. 2B. 1B. | 2B. 
| 
60 163 3-2 | 2-8 0-16 0-14 13-4 12-5 12-1 13-0 4-4 2-7 
70 184 5-2 4-2 -— = = = = — Dry bulb, 6-4 _ 
80 204 8-1 6-0 0-38 0-29 20-6 17-9 9-91 11-4 65-3 deg. F.| 67-2 deg. F. 10-4 6-1 
90 225 13-1 8-3 —— _- _- _— Wet bulb, 16-3 9-0 
100 246 17-3 14-0 0-62 0-56 26-4 24-9 9-34 9-88 57-8 deg. F.| 59-8 deg. F. 19-2 14-0 
110 267 20-1 18-2 0-66 0-64 27-2 26-6 9-82 10-0 Relative humidity, 20-8 20-5 
115 277 23-7 22-4 — _ 27-5 — 10-0 _ 64 per cent. | 65 per cent. roe try 
21-2 to 
f 27-4 26-6 
120 288 23-7 24-9 0-68 0-69 27-6 27-7 10-4 10-4 Barometer, 27-7 26-9 
130 309 23-5 24-8 0-68 0-69 27-6 27-7 11-2 11:1 30-33 in. 30-05 in. 27-6 27-0 
135 319 23-5 —_— — — — — — _— 27-5 27-0 
140 330 23-4 24-6 0-68 0-69 27-6 27-7 12-0 11-9 — 26-9 
For asovut Best Dirruser Setrine at 100 LB. PER SQUARE INncH GauGE. For BoTtH 1B anp 2B, D = lj ww. 
| 1B. 2B. | 1B. | 2B. | 1B. 2B. | 1B. | 2B. 1B. | 2B. | 1B. | 2B. 
60 163 6-0 5-6 0-29 0-27 18-0 17-3 9-06 9-42 6-8 6:4 
70 184 — 7-9 _ — — — — — Dry bulb, 9-9 9-1 
80 204 | 12-7 11-7 0-53 0-50 24-4 23-6 8-36 8-65 65-8 deg. F., 67-2 deg. F. 14-2 12-8 
90 225 —_ 16-8 _ _— _— — — _- fet bulb, 19-0 17-6 
100 246 20-9 20-2 0-67 0-66 27-4 27-1 8-98 9-07 55-1 deg. F.| 69-1 deg. F. 25-8 23-0 
110 267 22-1 22-3 0-68 0-68 27-6 27-5 9-67 9-71 Relative humidity, 27-4 24-7 
115 277 a 22-6 _ re sate ail oe —_ 55 per cent. | 62 per cent. - 28-3 
120 288 | 22-7 22-8 0-68 0-68 27-6 27°5 10-4 10-5 Barometer, 27°4 28-3 
130 309 24-0 24-2 0-68 0-69 27-6 27-7 11-2 11-1 30-34 in. 30-05 in. _ 28+3 
140 330 | 24-5 24-9 0-69 0-69 27-8 27-7 11-9 11-9 _ 28-2 
Vacuum In CLosep TANK For aBouT Best DirruserR SETTING aT 80 LB. PEK SQUARE INCH GAUGE. For 1B, D = } IN.; For 2B, D = j IN. 
i. —s 
Steam Pressure. - r o 
ere... | 60 | 70 | 80 | 90 | 100 | 105 | 110 | 120 
1B 8-6 | 11-2 | 15-5 19-8 22-9 26-7 26-8 26-7 
Vacuum in | 
Closed Tank l l — 
(corrected). . * 9 ‘ 
" 2B 7:5 10-5 14-3 19-1 22-2 28-0 28-0 27-9 
Inches Mercury. | | (climbs slowly) 











there was room for extensions. The substations were|air brakes were fitted. The 2-8-2 type locomotives 
not connected in parallel on the low-tension side | were only returned to the shed for examination after 
and normally each supplied its own section of the trolley | they had covered 6,000 km., and they performed that 
wire. This had the advantage of limiting fault or| mileage almost without interruption. They ran 
short-circuit phenomena to a relatively short section, | from 10,000 to 16,000 km. per month, and only under- 
though it was possible to shut down a substation and | went a general overhaul after 150,000 km. to 200,000 
supply its section from the adjacent substations | km. had been worked. The steam locomotives required 
without excessive voltage drop. Since 1925, the | overhaul after about 80,000 kin. 

overhead equipment had been standardised. The | The conditions on the lines west of Salzburg, especi- 
insulators had a guaranteed breaking strength of |ally on the Saalfelden-Wérgl, the Innsbruck-Bren- 
4,300 kg., and a wet flash-over voltage of 55 kv.|nersee and the Landeck-Bludenz mountain sections, 
The copper contact wire was of octagon section, 100 | imposed very severe speed restrictions. Nevertheless, 
sq. mm. in diameter, and had a tensile strength of |it was possible to run the 25 km. from Bludenz to 
36 kg. per square millimetre. Over the sidings and|Langen up an average gradient of 31 in 1,900, in 
in the Arlberg tunnel, 65 sq. mm. wire was used. |31 minutes, as against 71 minutes with a steam train. 
Tightening was effected by weighted levers, which | The last seven years experience with electrification had 





operated on the catenary only. The wires were sup-| been so successful that further extensions were being | 
ported both on wooden and iron poles, but no more | considered, though whether they were undertaken or | safety valves being loaded to 180 lb. per square inch. 


of the former would be used. not naturally depended on the financial situation. 


BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 

Explosion from Boiler of S.S. “ Mari,”—A serious 
accident which occurred in British waters to the 
foreign-owned vessel 8.8. Mari on December 23, 1931, 
was investigated by the Board of Trade Surveyor at 
Newcastle-on-Tyne. The Mari, which was built and 
engined at Sunderland in 1907, for the last 12 years 


|has been the property of the Compajiia Naviera 


Amaya, Bilbao, Spain. She was fitted with two single- 
ended return-tube boilers, each of which had three fur- 
naces and three separate combustion chambers, the 


Last December the ship was on passage from Bona to 


Owing to the bad state of the permanent way, the| If the Schwarzach-St.Veit-Saalfelden section were | the Tyne with a cargo of iron ore. Having called at 


stiff gradients and the sharp curves, it was difficult} converted, great economies in fuel consumption 
to decide on a standard pattern of locomotive and | could be achieved, as this line, which was 80-9 km. 


| 


Portland, she left that port for her destination, and 
was six miles north-east of the Shipwash Lightship 


actually thirteen different types were in use. Efforts|long, had an average gradient of 25 in 1,000 and! when water was observed coming from the centre furnace 
were now being made, however, to standardise such | sixteen tunnels in a length of 14-6 km. From the| of the port boiler. The engineer-on-watch decided to 
parts as instruments, collectors and circuit breakers. | point of view of international traffic the electrification | ease the safety valves, but before this could be done 
For the express services, sixteen 2-6 + 6-2, twenty |of the Salzburg-Vienna and Vienra-Hegyeshalom | there was a violent explosion, and it was some time 
2-6-2, twenty-five 0-4 + 4-0, and thirty-eight 2-8-2) lines would be very desirable, as Hungary was now | before the boiler could be shut off or access obtained 
locomotives were employed, as well as 0-6 + 6-0 | electrifying the section between Hegyeshalom and| to the stokehold. When an examination was at last 
motor-cars. The goods trains were handled by one | Budapest. In fact, the electrification of these lines| possible, it was found that the tube-plate in the 
2-10-2 and fifty-two 0-10-0 locomotives, while for | would enable the international expresses from Geneva | centre combustion chamber had bulged, and several 
shunting fourteen 0-8-0 units were used. Control |or Basle to Budapest to be hauled electrically over| of the tubes were out of their holes. The official 





was effected by compressed air, and both vacuum and | distances of 1,433 km. and 1,233 km., respectively. 





examination did not take place until repairs had been 
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POLE-MOUNTED SWITCH KIOSK. 


CONSTRUCTED 


BY MESSRS. 


FERGUSON, PAILIN, LIMITED, 




















Fie. |. Kiosk on “A” Pore. Fia. 


put in hand, but there was sufficient evidence to 
show that there had been a considerable amount of 
deposit around the necks of the tubes, while the tube 
plates had been caulked around the stay tubes. There 
was also corrosion of the threads of the stay t»bes. 
The accident, therefore, was attributed to the over- 
heating due to the presence of scale and the caulking 
and deterioration of the stay tubes. Regarding the 
caulking, the Engineer-Surveyor-in-Chief remarks: 
“ The caulking of tube-plates around leaky stay tubes 
is frequently thought to make an effective repair, but 
the actual effect is to close in the finely screwed ends 
of the tubes and thereby force the threads of the tubes 
away from those in the tube plate, further reducing their 
holding power already adversely affected by corrosion. 
The danger arising from this practice is clearly illus- 
trated in this case, and cannot be too strongly empha- 
sised. Leaky stay tubes should be dealt with by 
expanding them into the screwed holes in the tube 
plates and not by caulking the tube-plate to the tubes ; 
if this does not prove effective, they should be replaced 
by stay tubes screwed to fit tightly into the tube. plates.’ 

Tube Failure in Steam Wagon Boiler.—The number of 
accidents to boilers which could not have been prevented 
is extremely small. The construction and operation 
of boilers is now so well understood that, provided the 
ordinary inspections and tests are carried out and the 
ordinary precautions taken, irrespective of the age of a 
boiler, it is possible to feel confident that no accident 
will happen and when owners insure their boilers with 
a first-class company and employ competent attendants, 
it is difficult to see why failures should occur. Among 
the tests which should periodically be made is un- 
doubtedly that of a water-pressure test to a pressure 
considerably above the working steam pressure, for 
such a test often finds a weak spot which may escape 
visual inspection. Had such a test been applied to the 
boiler of the steam wagon owned by a tirm of steel 
manufacturers in Sheffield, an accident to which is the 
subject of Report No. 3197, the defective tube would in 
all probability have given way under test. The boiler 
was 17 years old, and no hydraulic test had been 
applied since it left the makers’ werks. Entire reliance 
was placed on visual inspection, and probing the tubes 
with suitable tools, yet after the accident, the body of 
the tube which failed was found “ reduced to paper 
thickness by internal corrosion.” At the time of the 
accident, the pressure was only 130 1b. per sq in , but the 
boiler was intended to carry a pressure of 230 lb. persq.in. 


Moror-Venicite ReorstTrRation ty Great Brirar., 
A return issued by the Ministry of Transport shows that 
20,146 new motor vehicles were registered in November, 
1932, as against 16,771 in November, 1931. The larger 
total was due to increases in the numbers of motor cars 
taxed on horse-power and also of motor cycles. On the 


other hand there were declines in the registrations of 
new goods and hackney vehicles. 
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2. Crrevurr Breaker ISOLATED. 


POLE-MOUNTED SWITCH KIOSK 
FOR RURAL ELECTRICITY SUPPLY. 


THE pole-mounted switch kiosk shown in the 
accompanying illustrations has been designed by 
Messrs. Ferguson, Pailin, Limited, Higher Openshaw, 
Manchester, with the object of providing an equipment 
for rural electricity supply that shall have a higher 
standard of performance and be more convenient in 
operation than the ordinary switch fuse. The kiosk 
housing is made up of sheet steel and steel sections 
with a hinged bottom, and is provided with channel 
bearers, so that it can be secured to any type of pole. | 
Fig. 1 shows it mounted on an **A’”’ pole. It is most | 
conveniently arranged when its lower edge is 6 ft. 6 in. | 
from the ground and, as will be seen, is provided with | 
a gable roof to protect its contents from the weather. 

The kiosk contains an oil circuit breaker, which is 
rated at 100 amperes and 11,000 volts. This breaker 
is housed in a circular tank, as shown in Figs. 2 and 3, 
and possesses the interesting feature that tripping 
is effected by a gas expansion device with a renewable 
element. This element consists essentially of a heater 
strip, which is connected in series with the main supply 


and is surrounded by a substance which vaporises 
when the temperature reaches 287 deg. C. The 


resulting gas then expands, so that the tripping mechan- 
ism is operated, while at the same time an interlock 
comes into action, so that the breaker cannot be re-set 
until the element has been replaced. It is stated that 
there is no danger of the strip being fused and causing 
a power arc, as directly the gas expands it is auto- 
matically short-circuited. The element is also said 
to be unaffected by damp. The trips have an inverse 
time-limit characteristic and operate positively at low 
current values, the force exerted being such as to 
eliminate any possibility of sticking. The ratio of the 
tripping current to the normal current is close. The 
tripping mechanism is coupled to the manual closing 
gear by insulating links. The handle is pulled down 
to close the switch, and is protected by the padlocked 
cover visible in the illustrations. The circuit breaker 
is balanced by a sliding weight to which the bottom 
sheet of the kiosk is hinged, so that the raising and 
lowering operations are facilitated, while automatic 
catches are provided which hold it either in the 
plugged in or isolated position, as shown in Fig. 2. 
After tripping, the circuit breaker must be lowered to 
the isolated position for the renewal of the elements, 
an operation which can be effected from ground level 
in about 90 seconds without opening up the tank. 
Interlocks are also provided to prevent the breaker 
from being removed to or from the “ plugged in” 
position unless it is off, while, as already mentioned, 
the breaker cannot be closed again after tripping until 
the discharged element has been replaced by a live 
one. As shown in Fig. 3, the breaker tank can be 
lowered to allow the contacts to be inspected. 





Fie. 3. Breaker TANK LOWERED. 


THE WORLD’S SHIPBUILDING. 


Tue unparalleled stagnation in the shipbuilding 
industry throughout the world is vividly demonstrated 
by statistics contained in the Annval Summary of the 
Mercantile Shipbuilding of the World for the Year 
1932, recently published by Lloyd’s Register of Ship- 


ping, 71, Fenchurch-street, London, E.C.3. In this 
publication are set out particulars regarding the 
merchant vessels of 100 tons gross and upwards 


launched in 1932, whether they were completed during 
the year or are still under construction. In Table I. 
on the opposite page, are given, for the purpose of com- 
parison, data regarding the number and gross tonnage of 
the merchant vessels launched in the most important 
shipbuilding countries of the world during the years 
from 1893 to 1932. Similarly, the number and tonnage 
of the merchant vessels launched in the principal 
shipbuilding districts in this country, during the years 
1930, 1931, and 1932, are given in Table II. A glance 
at Table I will show that the total tonnage of the 
vessels launched in the shipyards of the world, during 
1932, was less than half the 1931 figure, which itself was 
considerably lower than the totals for any of the four 
preceding years. Furthermore, the United Kingdom 
output for 1932 is 314,693 tons lower than that for the 
year 1931, and is the lowest recorded since the first 
issue, in 1888, of Lloyd’s Register Shipbuilding Returns. 
Our total for 1932 represents 25-8 per cent. of the 
World’s output, against 31-1 per cent. in 1931, 51-2 
per cent. in 1930, 54-5 per cent. in 1929, and 58 per 
cent. in 1913. 

It will be seen from Table II, that the Clyde district. 
with 62,196 tons, still occupies first place among our 
shipbuilding centres, in spite of a decline, as compared 
with 1931, of 86,196 tons. The Hartlepools, with 
31,911 tons come next, followed by the Tyne (24,226 
tons), and Barrow (22,500 tons). The only ports 
at which an increase in the tonnage produced, as com 
pared with 1931, can be recorded, were the Hartlepools 
and Leith. Decreases occurred in every other district. 
the greatest decline taking place on the Tyne, where the 
figures for 1932 are as much as 96,766 tons below those 
for 1931. Of the tonnage launched in Great Britain 
last year, 58,522 tons, or 31-2 per cent. of the total, was 
built for Dominion and foreign owners. The returns 
for 1932 show that 15 vessels of between 5,000 tons and 
6,000 tons each were launched in our shipyards. Only 
one vessel was above 6,000 tons; this was the 22,500- 
ton Queen of Bermuda, which was launched at Barrow. 
Three vessels aggregating 5,716 tons, all of which are 
oil-burning steamers exceeding 1,000 tons, were 
launched during 1932 for the carriage of oil in bulk. 
These were the only oil tankers launched in this country, 
and the tanker tonnage represents only 3 per cent. of 
the 1932 total. This low percentage is in strong 
contrast with the high figures attained in recent years 
during which the construction of oil tankers was an 
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meter elements, which were mounted on the same 
spindle but worked in opposition. It was intended 
to indicate whether the system was under or over- 
excited. It had a centre zero and an arbitrary scale, 
the two elements being so balanced electrically that 


THE CONTROL OF ELECTRIC SHIP 
PROPULSION SYSTEMS. 


In a paper on “ Electric Ship Propulsion Systems 
and Control,” which was read before the Rugby 
Engineering Society on Wednesday, November 9, when the propulsion system was correctly excited, the 
Mr. G. O. Watson said that on January 1, 1932, pointer was at zero. If the system was under-excited 
73 turbo-electric ships, with a total horse-power of|the current element would predominate and the 
1,153,300 shaft horse-power, were either in commis- | pointer would move to the left, and vice versa. Under- 
sion or under construction. The General Electric | excitation reduced the pull-out torque, and over- 
Company of Schenectady and its associated concerns, | excitation increased the core and other losses. 
including the British Thomson-Houston Company,| In designing the protection system, it was important 
had been responsible for 1,012,400 shaft horse-power, | to remember that the supply should not be interrupted 
or 88 per cent. of the total machinery on these ships, | unless it was absolutely necessary, and that the motor 
which included two United States Airplane Carriers | became a generator if the ship was travelling at speed 
of 180,000 shaft horse-power each and the new French | and the power was cut off. In view of the first require- 
liner, Normandie, of 160,000 shaft horse-power. In| ment, it was usual to deal separately with earths and 
practically every case the turbo-alternator only supplied | short or open circuits. One method was to earth the 
the propulsion motor, thus enabling a free hand to be| neutral of the generator through a relay, a circuit- 
obtained over the protection and control equipment. | breaker and a limiting resistance, the value of which was 
Where induction motors were used reversing was | selected so that an earth near the neutral would operate 
effected by altering two of the stator connections, all | the relay and restrict the fault current at full potential. 
the switching being carried out with the alternator | When an earth occurred, the relay tripped the earth 
running at from one-fifth to one-quarter speed. It| circuit breaker, thus breaking the artificial earth 
was, however, more efficient to employ synchronous! connection and operating warning devices. The power 
motors, reversal of which was effected by means of | supply was not, however, interrupted. If there was 
stator contactors. These could only be opened or/| only one earth, the voltage could be reduced until a 
closed when the fields of both the alternator and motor | suitable opportunity arose for investigation. Short- 
were switched off. Speed variation was obtained by | circuits and open circuits, resulting in single phasing, 
altering the turbine revolutions, the operations being | were usually taken care of by one of the many systems 
remotely controlled by solenoids, motors or oil pressure. | of balanced protection, which were arranged so that 
The necessary excitation was usually supplied from the | the relays tripped out both the motor and alternator 
ship's direct-current 'bus-bars. | fields. They should also preferably be designed to 

There was no question that solenoids, whether for | Suppress those fields instantaneously. The practice 
operating, retaining or tripping, were thoroughly | of running with one earth fault was quite safe since, 
reliable, provided they were carefully constructed | would be seen, the development of a second fault 
and that the use of very fine wires was avoided. It | Would cause the phase protection system to operate. 
was also necessary not to have too many auxiliary| While alternating current was almost universal for 
contacts for interlocking, while the wiring should be turbo-electric equipment, the reverse was true of the 
simple. In land service a failure, which might occur | Diesel-electric system. The advantages of the latter 
once in a million times, could be forestalled by arrang- | Were best realised by using a number of engines with 
ing the circuit so that the controlled device assumed a | the generators connected in series. As the propeller 
safe position. An involuntary stoppage of the pro- | load varied approximately as the cube of the speed, to 
pellers when navigating in narrow or congested waters Tun at less than full speed either the motor field must 
might, however, result in a loss of steerage way, and | be strengthened or the voltage lowered, the latter being 
a failure to reverse might be equally disastrous. At/| preferable as it permitted the use of a smaller motor. 
first the contactors were normally operated by solenoids | As the speed was reduced, one or more engines could 
with mechanical levers for emergencies. This practice | be shut down, but to make full use of those still in 
was modified in the United States by using mechanical | service the motor field must be weakened. A generator 
operation alone, mainly to reduce the cost, while in | Could be taken out without stopping the propeller by 
this country the British Thomson-Houston Company | Weakening its field, short-circuiting its armature, and 
had developed a type of control, which they claimed | opening its isolating switches. To prevent the second 
combined the advantages of both the electrical | of these operations from being effected prematurely a 
and mechanical systems, in which the change-over | Magnetic lock, energised by the generator pressure, 
from normal to emergency working was effected | could be used. All the equipments so far had been 
instantancously without any alteration in the method | Tegulated on the W ard-Leonard principle, bridge 
of manwuvring. An advantage of the solenoid was | control being usual. This control could be effected 
that it gave a positive closing action, with the result | by 4 direct-operated rheostat, either with or without 
that there was no burning at the contacts. With | 4m automatic regulator, by a rheostat operated through 
contactors it was necessary to ensure that the astern Springs or gearing 80 that a time lag was introduced, 
group could not be closed unless the ahead group was | °F by a motor-operated rheostat. With the latter it 
open, and vice versa, With solenoid operation the | W@ possible to introduce systems of load and time 
mechanical interlocks effected this, but it was also | control to prevent excessive acceleration of the motor. 
necessary, should the forward contactors become stuck | When stopping or reversing, the ship initially 
in the closed position, to force them open before the | tended to maintain the propeller at about 70 per cent. 
astern contactors could be closed. In the B.T.-H. | of its original speed. This caused regeneration to take 
system, the operating solenoids were de-energised in the | Place, which must be absorbed in electrical losses and 
running position with a corresponding economy in | engine friction. It was, therefore, advisable to pro- 
power and a reduction in the heat which had to be | Vide the engines with a liberal flywheel effect and good 
carried away by the engine-room ventilating system. | governors. To prevent reversal of an engine, some 
These losses in the solenoids might easily amount to | form of underspeed protection which switched off the 
2 kw. or 3 kw. In twin, triple and quadruple screw- | generator field was required. It was desirable to 
equipments where there was more than one generating | Protect against electrical faults only, and to allow a 
unit, interlocks were necessary to prevent the alternators | Wide latitude for ordinary working loads, as these 
from being paralleled, and t> ensure thit the isolators might momentarily fluctuate widely in heavy seas. 
were not opened under load. The levers operating | AS, however, they could not be sustained owing to 
the various mancouvring, reversing and speed regulat- | the lack of overload capacity in the Diesel engine, the 
ing devices must also be interlocked to prevent them | 0Verload relay should be fitted with an instantaneous 
from being moved in the wrong sequence, as must be | ‘tip and be designed to cut-off the excitation, thus 
the doors of the high-tension cubicles, so that access to | dispensing with main circuit-breakers. It should be 
them was impossible when the gear was alive. interlocked so that it could not be reset without first 

As regards instruments, ammeters and voltmeters | ringing the controls to the stop position. Earth 
could be of the usual land pattern, except that they protection was similar to that used om —— 
must be spring-controlled and capable of withstanding current oquapunenss. On tankers, dredgers, fire floats 
vibration and the atmospheric conditions encountered. and vessels having refrigerated holds, the motors used 
The horizontal edgewise pattern had been found Ser operating ouck plant er ~~ te 
unreliable. For synchronising purvoses, a double volt which had to be run in ty could be re off the 
meter, operated by magneto-generators, coupled to the =. ea te the —s any ae a ae 
turbine and propeller, respectively, was used, its two | "8 S@PP ied from auxiliary generators. 
scales being calibrated so that when the alternator 
and motor were in synchronism, the two pointers were | 
opposite one another. For indicating the power it 
was advisable to have a sensitive wattmeter of sub- 
standard accuracy. This should be portable, so that 
it could be put in a safe place when not in use, and so 
that its calibration could be periodically checked. A 
type of instrument peculiar to this class of installation 
was known as a stability indicator. This required 








Micro-Wave WrrRetess TELEPHONE SeRvice.—What 
is described as the first regular wireless telephone service 
to operate on a wave-length of less than | m. was inaugu- 
rated on Saturday, February 11, to work between the 
Vat.can City and the Palace of His Holiness the Pope 
at Castel Gandolfo, near Rome, a distance of about 
20 km. A wavelength of 60 cm. is being used. The 
installation of both stations was personally supervised 
by Marchese Marconi, who dealt with the system in his 
recent lecture to the Royal Institution, a report of which 
was given on page 771 of our last volume. 


calibration to suit the characteristics of the motor 
and alternator, and consisted of voltmeter and am- 


BALANCED AIR-COMPRESSOR. 


Tae figure below illustrates an interesting demon- 
stration recently carried out at the works of Messrs. 
Reavell and Company, Limited, of Ipswich. It shows 
one of a number of compressors supplied to the London 
and North Eastern Railway for the pressure brakes on 
electric trains. In order to demonstrate the perfect 
balance of the compressor, it is slung from a crane 
chain and connected to the receiver by a flexible copper 

















pipe. The illustration is prepared from a time-exposure 
photograph taken when the compressor was running 
and delivering air at 100 lb. pressure, as is indicated 
by the gauge on the receiver. The sharpness of the 
photograph taken under these conditions is remarkable, 
and clearly illustrates the absence of vibration. The 
links of the chain are clear and sharp and it was 
possible, on the original photograph, to read the letter- 
ing on the front of the compressor. The machine 
was running at 900 r.p.m., at which speed it has a 
capacity of 25 cub. ft. per min. The motor is of 4} h.p. 





CATALOGUES. 


Penstock Valves.—We have received further circulars 
illustrating standard types of flap valves made in various 
sizes by Messrs. Ismailia Valve Company, 17, Victoria- 
street, London, 8.W.1. 

Tachometers.—Messrs. The Lunken Company, Limited, 
35, Great Dover-street, London, S.E.1, have issued a cata- 
logue of counting instruments in a range of types suitable 
for most ordinary purposes. 

Machinery.—Messrs. Thomas W. Ward, Limited, 
Sheffield, have sent us lists of machines in stock, including 
electric motors, portable forges with hand-driven fans, 
and saw benches. 

Wood-Sawing Machine.—A circular saw mounted in 
a head with electric drive and adjustable for any angle of 
cut on an overhead arm, is described in a catalogue to 
hand from Messrs. Wadkin and Company, Leicester. 

Metal Coating.—We have received some leaflets giving 
practical explanations of processes for rust-proofing and 
for cadmium plating of iron and steel from Messrs. B. J. 
Round and Sons, 8, Northampton-street, Birmingham. 

Coloured Concrete—A pamphlet describing a number 
of colourings, including white, for concrete has been 
issued by Messrs. The Cement Marketing Company, 
Limited, Portland House, Tothill-street, London, 8.W.1. 

Oil Cooler.—Messrs. Holden and Brooke, Limited. 
West Gorton, Manchester, have sent us a new catalogue 
of their oil-cooling apparatus, which is made to suit 
turbines, reciprocating engines, gear-boxes, thrust 
bearings, transformers, &c. 

Recording Instruments.—Messrs. Drayton Regulator 
and Instrument Company, Limited, West Drayton, 
Middlesex, have issued a new and revised edition of their 
catalogue of instruments for recording temperature, 
pressure, vacuum, draught and humidity. 

Binding Machine.—Messrs. B. J. Hall and Company, 
Limited, Stourton House, Dacre-street, London, S8.W.1, 
have issued a circular describing their machine for “ bind- 
ing” (i.e., lapping both sides of a sheet at the edge) 
drawings, blue prints, &c., with a linen strip. 

Railway Signals.—Further sections of their loose-leaf 

neral catalogue are to hand from Messrs. Westinghouse 
Brake and Saxby Signal Company, Limited, 82, York- 
road, King’s Cross, London, N.l. They deal with neutral 
relays, polarised relays, and switch locks. 

Tramway Points.—Messrs. Hadfields, Limited, Sheffield, 
have issued a circular illustrating and describing the 
action of their new and patented tramway points. It 
consists of a ball adjustment at the anchored end of the 
movable to which exerts pressure both downwards 
and longitudinally. Engineers in charge of tramways 
will find the circular of interest. 
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THE GLUCOSE INDUSTRY. 
By A. E. Wiiiiams, F.C.S. 


| 

starch to glucose, and also to use raw materials 
which could not readily be converted to glucose in an 
open vessel. Among such raw materials are cereals 


For several centuries sugar, glucose, or dex-|such as rice, wheat, maize, &c., and tubers, e.g., 


trose, has been obtained from such fruits as the | potatoes, manioc root, &c. 


Ail these materials 


grape, cherry, &c., and from honey, in which it is| contain a large amount of starch from which the 


found in the naturally occurring state ; 


artificial preparation dates from early in the Nine- | process ; 


but its| bulk of the glucose is obtained in the hydrolysis 


but simultaneously, cellulose and sub- 


teenth Century when, by chance, methods of manu- | stances known as glucosides are often present, and 
facturing it were discovered by Kirchoff, who in| from these materials a further yield of sugar may be 


1811, while attempting to produce a suitable adhe- 
sive by the interaction of starch and sulphuric 
acid, obtained instead, a sweet syrup, may 


| 


obtained in the conversion process. So that in 
many instances it is found more profitable to utilise 


be | these raw materials direct in the converter, than to 


regarded as the founder ot the glucose industry. | use starch itself which is necessarily more costly, 
The discovery made by Kirchoff and published in| since it has first to be extracted from such raw 


the Philosophical Magazine in 1812, led to further | materials. 


However, the quality of glucose 


experiments, followed by improvements in the | obtained from the hydrolysis of these latter sub- 


‘ 
. 
; 
3 
: 
: 


Fig. 1. 


methods ot preparing the sugar, and the widening 
of the field of raw materials used in its production. 
That the interest in this industry remains unabated 
at the present time is shown by the great number of 
patent specifications and other literature published 
annually in connection with glucose manufacture. 

In the early days of this industry, glucose was 
produced by boiling a weak starch-suspension in 
water with sulphuric acid, the acid acting as a 
hydrolytic agent only, and taking no part in the 
chemical reactions occurring in the boiling pan. 
The acid was next neutralised by adding powdered 
chalk to the pan, thus giving a precipitate of insol- 
uble calcium sulphate, which could thus be removed 
from the weak glucose liquor by filtration the 
liquor being afterwards concentrated to the required 
degree by the evaporation of excess water. With the 
advent of more modern apparatus, in which the acid 
hydrolysis process takes place in a pressure vessel, 
out of contact with the outside atmosphere, it is 
found possible to reduce appreciably the quantity 
of acid necessary to effect the conversion of the 








GLucosE CONVERTER. 


stances direct is usually not so high as that produced 
when the starch alone is treated. For in the former 
case the acid hydrolyst also extracts certain un- 
desirable matter from the grain, tubers, &c., result- 
ing in a discoloured liquor with a disagreeable 
flavour ; defects which are difficult to remove in the 
subsequent processes. 

When starch is hydrolysed by means of an acid, 
soluble starch is first formed, followed by dextrins, 
and finally by the sugars maltose and dextrose 
(glucose). The actual formation of glucose may be 
represented by the empirical formula :— 

2 (Cg Hy O;) + H, O = Cy, Hy, 0,; = 


Starch Water Maltose 
Cy, H,, O71, + H, O = 2 (Cg Hy, 0) 
*Ma ay Water Glucose . 


Commercial glucose is manufactured in three 
discrete grades, viz., liquid, solid, and crystal. In 


purpose of preventing the occurrence of crystallisa- 
tion in the liquor. The deposition of crystals would 
often prove disadvantageous in this type of glucose, 
for it is frequently necessary either to pump or blow 
the liquor from one vessel to another. Solid glucose 
consists chiefly of actual glucose or dextrose, with a 
small amount of maltose, but seldom any dextrin ; 
the concentration in the evaporators of this grade 
is carried to a higher point, so that when the hot 
concentrated liquor is allowed to cool it solidifies 
in a homogeneous mass. Crystal glucose is the most 
difficult grade to produce, for extreme care is 
necessary in all stages of the manufacturing pro- 
cesses to ensure a good crop of crystals from the 
concentrated liquor. This class of glucose is best 
produced by hydrolysing starch alone, as foreign 
matter extracted in the conversion process from 
grain or tubers greatly reduces the amount of 
crystals obtainable. In manufacturing this quality 
the acid hydrolytic process is carried as near as 
possible to completion to ensure the maximum 
proportion of actual glucose being present in the 
liquor, by completely converting the dextrin and 
maltose to glucose. During the manufacture of 
glucose the following processes are carried out in 
the order given: -Conversion of the starch, &c., 
to sugar; neutralisation of the acid ; decolorisation 
of the weak liquor; concentration of the liquor ; 
and crystallisation of the concentrated liquor. 


CoNnVERSION PROCEsS. 


Starch or other amylaceous material is first 
intimately mixed with a suitable quantity of water, 
so that the starchy raw material forms a fine suspen- 
sion in the water. The specific gravity of the 
suspension is generally between 1-110 and 1-150. 
This is then pumped into an autoclave or converter, 
which is essentially a pressure vessel, the capacity 
of which may vary from 5 tons to 25 tons according 
to the output desired. These converters are made 
in several different types of metal in accordance 
with requirements ; thus for low concentrations of 
acid the construction may be of welded copper, or 
of acid-resisting bronze; and for higher acid 
strengths, of steel homogeneously lined with lead. 
In general, low acid concentrations are employed 
when the material to be treated is starch itself ; 
but with grain, potatoes, &c., higher quantities of 
acid are usually employed. The actual proportion 
of acid required varies—within a limited range— 
inversely with the steam pressure used in the con- 
verter, and it is generally desirable to keep this 
proportion low, since the acid must be afterwards 
neutralised. When treating starch alone the pro- 
portion of acid used is usually between 0-2 per cent. 
and 0-3 per cent., calculated on the dry starch, this 
gives an actual acid concentration in the converter 
of between 0-05 per cent. to 0-10 per cent.; the 
steam pressure employed being from 40 Ib. to 50 Ib. 
per square inch. In the treatment of grain, &c., it 
is necessary to raise the proportion of acid to 
between 0-5 per cent. to about 0-8 per cent. of the 
dry material, the steam pressure varying within 
wide limits and in accordance with the nature of the 
raw material being treated. 

Fig. 1 illustrates a glucose converter made of 
acid-resisting bronze by Messrs. Blairs, Limited, 
Glasgow. This vessel has a copper perforated coil 
situated in the base, through which steam may be 
blown upwards through the starch suspension. 
Safety valves, pressure gauge, sight-glass, sample 
cock, and connections for steam and liquor are alsu 
standard equipment. When the required amount 
of acid has been added to the amylaceous material 
in the converter, steam, at the desired pressure, is 
blown. in through the perforated coil; this is 
allowed to blow through the converter to atmosphere 
for a few minutes, then the blow-off valve is closed. 
Thus the pressure in the vessel gradually rises until 
it is equal to that in the steam supply line. As the 
reaction in the autoclave proceeds, the starch is 
converted first to dextrin, and then to maltose and 
glucose, the point at which the process is stopped 
being predetermined by thé grade of glucose it is 
desired to produce. For liquid glucose the reaction 





producing liquid glucose the acid hydrolysis is not 
carried to completion, so that this grade always 
contains large amounts of dextrin and maltose, | 
besides actual glucose ; the dextrin serves the useful 


is not carried to completion, but for solid and 
crystal glucose a complete conversion is required. 
The progress of the reactions taking place in the 
converter is determined by means of simple chemical 





































































238 ENGINEERING. 





[MARCH 3, 1933. 








tests on small quantities of the liquor drawn from usually about 0-5 per cent. to 1-0 per cent. of the 
the sample cock. At the end of the process the | solid sugar content—is added, together with a 
liquor is passed from the converter through a cooler. | similar amount of a filter aid, such as kieselguhr, the 
In some cases the pressure in the vessel is utilised | latter functioning later to prevent the clogging of 
to force the liquor through the cooling apparatus; in| the press cloths with the finely-divided carbon. 
others, the pressure in the converter is first released, |The mixture is now kept stirred for about one 
thus considerably reducing the temperature of the | hour or less, depending on the amount of colour in 
liquor, before passing through an electrically-driven | the liquor. It is found that the hydrogen-ion con- 
rotary pump to the cooler. Some type of tubular | centration of an aqueous extract from the carbon 
cooler is in common use for this purpose, in which the | forms a useful criterion as to its suitability for 
tubes are of copper or other acid-resisting material. | glucose decolorisation, the hydrogen-ion concentra- 
An adequate supply of cooling water is essential, | tion being a measure of the active acidity or alkalinity 
and as the liquor entering the cooler is usually at a| ofthe carbon. For the purposes of glucose decolora- 
temperature of between 130 deg. and 140 deg. C.| tion, carbons having a pH value of between 5-0 and 
the cooling area should be sufficiently large to reduce | 6-0 are found to be the most advantageous in use. 
this to about 75 deg. to 80 deg. C. | At this ionic concentration, the greater portion 
|of the amphoteric and negatively-charged colour 
| particles are adsorbed, and these form the chief 

The next step is to neutralise the acid in the | part of the material which it is desired to eliminate. 
liquor, and for this purpose the liquor is run from | So far as the negatively-charged colouring matter 
the cooler into a neutralisation vessel, usually a | alone is concerned, this would be effectively adsorbed 
cylindrical, conical-bottomed mixing tank, pro-| at a pH lower than 5-0, but colour due to ampho- 


NEUTRALISATION. 


vided with agitating gear ; in which the acidity may | teric protein matter would not be taken up to any | 


be removed by the addition of a suitable reagent. | 
Powdered chalk and soda ash are the substances in 


general use for this purpose ; when the acid used is 


sulphuric acid, chalk is invariably employed, giving | 
rise to the formation of sulphate of lime, which must 
be removed by filtration. This reaction is repre- | 
sented by : | 
H,8 Oy + CaC O, = Ca8O,+ CO, + H,O 

Sulphuric Chalk Lime Carbon Water 

Acid Sulphate Dioxide 

Instead of sulphuric acid, use is often made of 
hydrochloric acid as a hydrolysing agent, and the 








appreciable extent. Similarly, a carbon with a pH 
of over 7-0 would eliminate the small quantity of 
positively-charged colouring matter, but simul- 
taneously, the negatively charged and amphoteric 
particles would remain for the most part unadsorbed. 
When the glucose liquor itself is slightly acid, thus 
giving a pH value of below 7-0, its decolorisation is 
assisted appreciably. 

The liquor in the decolorising vessel, after adequate 


through a filter-press, the first runnings from the 
press being passed back into the agitator, since 


a crack were ruled out. When the crack had been 
produced, the discussion regarding the spreading 
of the crack then became rather more a problem of 
stress concentration than one of fatigue.” 

The point at issue seems to centre around the hair- 
crack marks which Mr. Caswell had found in 84 per 
cent. of the rolls broken in one year, in one of the 
co-operating works under investigation. Mr. Cas- 
well believes that the breakage of a roll takes place 
when the principal tensile stress exceeds the ulti- 
mate strength of the roll iron, and therefore that the 
cracks are due to this cause. Professor Bacon, on 
the other hand, thinks that the hair cracks are them- 
selves evidence that the failure was caused by 
fatigue. This discussion would probably be greatly 
clarified if more information were available from 
laboratory tests on specimens of roll iron. Both Mr. 
Caswell and Professor Bacon are carrying on fatigue 
tests to obtain information on this point. Perhaps, 
also, further observation and study of the rolls in 
service will determine whether the hair cracks 
observed in the rolls are due to fatigue action or 
to some extraneous cause. It is possible that there 
‘are really two sets of cracks—one on the surface of 

the rolls and not initiated originally by fatigue 
action, and a second set which are extensions from 
the first set and are caused by repeated stresses. 
The present writer wishes to put forward the idea 
‘that a good case may be presented for the fatigue 
| view of failure, even if the surface cracks are 
originally initiated by some cause other than 
fatigue action. After the surface cracks are formed 


|agitation with the activated carbon, is pumped|they could act as nuclei for fatigue failure, the 


|effect of the repeated stresses being such as to 
spread the cracks until final failure occurred. If 


acidity afterwards neutralised with soda-ash, thus | this liquor is cloudy from the presence of finely-| this process can be shown in the future to be the 


producing common salt as a by-product, in accord- 
ance with the equation ; 
2HCl+ Na, CO, = 2NaCl+CO,+H,0 
Hydrochloric Sodium Common Carbon Water } 
Acid Carbonate Salt Dioxide | 
In some respects, the fact that the salt formed is 
soluble in the glucose liquor and cannot be removed | 
by filtration, is no disadvantage ; particularly is this | 
the case should the glucose be intended for use in | 
the confectionery and allied trades. But for some | 
purposes to which glucose is put the presence of the | 
salt is undesirable, and in this case sulphuric acid, 
and the corresponding neutralising agent, chalk, is 
used. It is not the general rule to neutralise | 
the acidity in the glucose liquor completely ; a slight | 
trace of acid is advantageous in glucose for the con- | 
fectionery trades, and in the decolorisation and 
evaporation of the liquor a trace of acidity is an | 
asset, as will be shown later. 
When the acidity has been reduced to the requisite 
degree, the whole of the contents of the neutralisation 
vessel is passed through a filter-press to remove all 
suspended matter from the liquor. If sulphate of 
lime is present in the liquor, or if the latter has been 
produced from grain or tubers, a filter-aid such as 
kieselguhr, or common fullers earth, is often added 
to the contents of the neutralisation vessel, and 
the whole well mixed before filtering. The function 
of the filter-aid, which is used to about 0-5 per cent. 
of the liquor, is to form a filtering medium on the 
press cloths, which retains finely-divided sulphate of 
lime and minute heterogeneous particles from the | 
grain, &. 





DECOLORISATION. 


From the filter-press the glucose is passed to a 
decolorisation plant, whereby the colour in the 
liquor is eliminated. Until quite recently this) 
plant consisted of a series of cylindrical tanks, 





divided carbon. As filtration proceeds, however, | 


the kieselguhr in the liquor builds up a cake on the 
press cloths, and this effectively prevents further 
passage of carbon; when the filtrate is running 
clear it is diverted to a storage tank to await 
evaporation. 

(To be continued.) 


FAILURE BY FATIGUE. 


By Professor J. B. Kommers, University of 
Wisconsin. 


Tue immediate occasion for writing the present | 


article is the discussion which resulted from a paper 
by Professor Frederic Bacon on “ Fatigue Stresses 
with Special Reference to the Breakage of Rolls,” 


| published in the Proceedings of the South Wales 


Institute of Engineers in 1931, and in abridged form 
in ENGINEERING, vol. cxxxi, page 280 (1931). The 
following extract is taken from the discussion of the 
paper by Mr. J. Selwyn Caswell: “* Mr. Caswell 
thought that the initiation of a crack (when a fatigue 
failure proceeded in this manner) was an indispens- 
able condition if failure was to be attributed to 
fatigue of the metal, and he considered that the whole 
phenomenon of fatigue was related to the production 
of some change in the original atomic configuration 
in some part or in the whole of the highly stressed 
zone, which allowed the cracking stage of failure 
to begin, Two extracts, bearing on this matter, 
from Dr. H. J. Gough’s book on The Fatigue of 
Metals, were given as below : 


* At some stage in the process of fatigue a crack is | 


formed,’ (page 164). 

‘The mechanism of the propagation of a crack is 
entirely different in character from the action of 
fatigue which leads to the formation of the crack,’ 
(page 164). 

** Mr. Caswell contended that the whole argument 





about 20 ft. high by 6 ft. to 8 ft. diameter, about 


two-thirds of each tank being occupied by a thick | for or against a fatigue view of the breakage of sheet | 


bed of granular charcoal resting on wire gauze. The | and tinplate rolls hinged about the views expressed 
whole is supported by a stout steel frame-work. | above. If fatigue did not initiate the crack, then he 
Decolorisation is effected by passage of the liquor | thought that the whole case for the fatigue view of 


through the charcoal, the latter absorbing the | 
colouring matter, together with a considerable | 
amount of the glucose itself. A much speedier and | 
more economical method is secured by employing | 
a different type of decoloring apparatus, in which | 
use is made of activated carbon. In this type of | 
apparatus, the liquor is run into a cylindrical steel 
vessel provided with stirring gear. When an 
appropriate amount of liquor is in the decolorising | 
vessel, a small quantity of activated carbon 


failure, in this instance, broke down. 

“On pages 166 and 182, Professor Bacon had 
implied that the load stresses alone would not start 
a fatigue crack, and at another point, that some 
rapid change in the thermal condition might produce 
stresses that would start a crack. It was further 


| stated that if the fatigue strength of the chill of the 


roll was considered, the chances of failure producing 
a crack were more remote. It appeared, therefore, 
that considerations of fatigue as a cause in initiating 


correct sequence of failure, it would indicate that 
| Mr. Caswell is correct in his contention that the 
| cracks are not originally initiated by fatigue action, 
and that Professor Bacon is correct in his contention 
| that fatigue action is the cause of final failure.* 

It will be desirable now to refer to the above 
two quotations from Dr. Gough’s book on fatigue. 
With regard to the process during which a fatigue 

| crack is first formed, there does not at present seem 
|to be any commonly accepted explanation as to 
|the sequence of this process. There seems to be 
| little question, however, that in many cases the 
formation of a crack is associated with large localised 
unit stress or large localised unit deformation. 
|'These large localised stresses or deformations are 
| often traceable to a flaw on the inside or outside of 
|a material, or to an abrupt change of cross-section 
| caused by a shoulder, a groove, a scratch, or a tool 
mark. 
| The question then arises as to what might cause 
a crack to form in a specimen of homogeneous 
material like soft steel which has no apparent flaws 
and no abrupt changes of cross-section. Griffith? 
is of the opinion that the materials of engineering 
are not homogeneous, but have in them multitudes 
of minute discontinuities or flaws, whose ruling 
dimensions are large when compared with atomic 
dimensions and distances. If this hypothesis is 
correct, the initiation of a crack in a so-called homo- 
geneous material is similar in its nature to the action 
in a material with more obvious flaws and discon- 
| tinuities. Whatever the precise method is by which 
a crack is developed, it is an experimental fact that 
the action of repeated stresses will cause failure in 
such diverse materials as soft steel, cast iron, con- 
crete, and wood. Furthermore, the experiments of 
Dr. Gough and his colleagues on single large crystals 
of metal show that these also fail in a manner similar 
to metals made of countless small crystals. 

The second quotation given above from Dr. 
Gough’s book, stating that “ the mechanism of the 
propagation of a crack is entirely different in 





* Since this article was prepared, the writer has re- 
ceived from Professor Bacon a copy of his paper entitled 
“ An Inquiry into the Causes of the Breakage of Rolls. 
read before the Staffordshire Iron and Steel Institute. 
In this, Professor Bacon discussed the causes of “‘ crazing, 
and suggested that very high local stresses may be cause 
by crazing. This discussion supplies some of the infor- 
mation which, as suggested above, might prove useful in 
explaining the process of the failure of rolls. Professor 
Bacon’s discussion is also in line with the argument 
presented in this article. 

+ “Phenomena of Rupture and Flow in Solids, 
Phil. Trans. Roy. Soc., vol. 2214, page 163, 1920. 
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character from the action of fatigue which leads to} Ina further discussion in ENGINEERING, vol. cxxxi, 


the formation of a crack,” is probably open to| page 368 (1931), Mr. Caswell says: ‘ After close 
question. It would probably be more correct to! examination of the causes of roll breakage in the 
say that the local situation at the end of the crack| sheet and tinplate industry, I have formed the 
is different from the original situation where the | opinion that the details of manufacture of the rolls, 
crack was first developed.. The mechanism of|the thermal treatment and care of the rolls in 
fatigue action is probably the same in both cases.|service are of far greater importance than the 
This viewpoint will be made clearer if Griffith’s | stresses which may be set up by the normal rolling 
hypothesis that there are multitudes of minute | loads.” He then gives data showing how breakage 
discontinuities in an ordinary engineering material, | was reduced in a certain plant from 44 to six rolls 
is kept in mind. If the original crack is developed | per year, due to better control. 
at one of these discontinuities, it seems probable It is, of course, obvious that if faulty details of 
that a larger nominal stress is necessary for this| manufacture and thermal treatment, and lack of 
purpose than the stress required to spread the crack | care in service, could make rolls fail due to high 
after it is formed. It seems reasonable to suppose | tensile stress, then the same faults could make them 
that the local high stress which initiated the crack | fail even more easily from fatigue, because the endur- 
is much smaller than the local high stress at the | ance limit of cast iron is not more than one-half 
end of the crack after the crack has been developed. | of the ultimate tensile strength. The kind of care 
There does not, however, appear to be any necessity | which would stop tensile failures would be much more 
for a different mechanism of fatigue action in the | likely to stop fatigue failures. Another argument 
one case as compared with the other. Considering | used by Mr. Caswell is that the number of repetitions 
a fatigue specimen turned with a radius of 10 in., | which the rolls received in a normal life is hardly 
so as to have a very smooth transition from the | sufficient to cause failure by fatigue, and he estimates 
smaller to the larger diameters, tests made by the | that 650,000 cycles probably represents the useful 
writer at the University of Illinois indicated that the | life of a roll. He also mentions experiments on a 
nominal unit stress necessary to start a crack in| roll iron whose endurance limit was at least 9 tons 
such a specimen of 0-49 per cent. carbon steel in| per square inch. 
the sorbitic condition, was 48,000 Ib. per sq. in.| The writer has not made tests on chilled roll 
What the local high stress was at the spot where the | iron, but he has tested numerous other cast irons 
crack was initiated is of course, not known. Al of high strength. One of these, reported in a 
specimen of the same steel with the same minimum | paper before the American Society for Testing 
diameter at the bottom of a V-notch required a/| Materials in 1928, had an endurance limit of 9-8 
nominal unit stress of only about 19,000 lb. per|tons per square inch. The S-N diagram for this 
sq. in. to start a crack. The first specimen may be | iron shows that the knee of the endurance curve 
said to have had no crack, and the second one had | occurs at about 550,000 cycles. The curve also 
a groove or crack of a certain kind. In both cases | shows that a specimen subjected to a unit stress 
failure took place by means of a similar fatigue | which is 25 per cent. above its endurance limit will 
action. In the second case, however, because of | fail after about 70,000 cycles. Furthermore, four 
the local situation at the bottom of the V-notch,|specimens of this iron which were apparently 
it was very markedly easier to propagate a crack. | defective (although not obviously so), failed at a 
The situation in a smooth specimen before a | number of cycles ranging from 18,000 to 60,000 at 
crack has been initiated, and the situation at the| unit stresses less than 9 per cent. above the 
end of the crack after the crack has developed are | endurance limit. Such results show that a cast- 
essentially similar to the two cases cited above. | iron roll might break after comparatively few cycles 
It may well be that the local situation at the end | if the roll had defects or was carelessly handled in 
of a fatigue crack is as greatly different from the | service. 
situation at the bottom of a V-notch, as this latter 
case is different from a smooth specimen. In 
both the V-notch and at the end of the fatigue 
crack the situation is such as to facilitate greatly 
the spreading of a crack. It should be recalled | 
here, as pointed out by Moore and Kommers in their 
book The Fatigue of Metals, that high-power} 79. net.] 
micrographs show that cracks have rounded ends. | Ir has long been realised by the far-sighted that 
Returning now to Mr. Caswell’s discussion, let | the successful running of a manufacturing business 
it be assumed that the origin of the hair cracks is | needs something more than technical or production 
not due to fatigue. Final failure may still be due to | knowledge. It is possible to obtain a high standard 
fatigue action because the hair cracks would act as| of works efficiency without achieving success, due 
nuclei for spreading fatigue cracks. If failure of a|to the elusive and complex influence of what is 
roll takes place immediately after it is placed in| termed economics. The object of the authors of 
service, it may well be that the action of repeated | the subject of this review, who are, respectively, 
stresses is not of major importance in producing | an assistant professor and an instructor in economics 
failure. In such cases failure is probably due to|at the Ohio State University, U.S.A., is to make 
high-tensile stress in a defective roll or a roll which | ‘‘a practical presentation of economic principles 
has been subjected to maltreatment. Professor | and problems ” for the benefit especially of engineer- 
Bacon points out in his paper that the surface of a|ing students. Economics is defined as “ the social 
hot roll quickly becomes scored with a large number | science that deals with human interests from the 
of peripheral grooves. He is of the opinion that} standpoint of price.” It is concerned with the 
even if the nominal stress in a roll is only 5 tons| relations of man to man and of man to nature. 
per square inch, it is possible to have a much higher | “ Principles of economics are built in part upon 
stress at the bottom of the grooves due to stress| physical laws; but there would be no science of 
concentration and the effect of suddenly applied | economics unless men themselves were present, 
loads to the roll. Such action he thinks would be | for economics also rests in part on psychological 
sufficient to cause fatigue failure quite apart from | laws. The laws of the physical sciences, however, 
all extraneous crack inducing agencies. |are true, irrespective of man’s existence on the 
The last sentence quoted from Mr. Caswell’s|earth. . . . Economics deals with human interests 
discussion states: ‘“‘When the crack had been|from the standpoint of price.” Whether or not 
produced, the discussion regarding the spreading economics can yet be called a science ; whether or 
of the crack then became rather more a problem of | not the whole question has been stated in saying 
stress concentration than one of fatigue.” If this | that economics is a matter of dealing with human 
sentence implies that a case of stress concentration | interests from the standpoint of price need not be 
cannot also be one of fatigue, exception must be | discussed here ; it is a fact that human needs and 
taken to it. If Griffith’s hypothesis is correct, | requirements, and the supply of goods to meet these 
every fatigue failure is caused by stress concentra- | at prices which are within reach, are closely con- 
tion. But apart from this hypothesis, experience | nected, and that unless this connection is satisfac- 
shows that many, if not most, fatigue failures in| torily and profitably made, neither engineers nor 
practice are caused by some local stress concentra- |other manufacturers will find their businesses a 
tion. The fact is, then, that stress concentration | success. 
is one of the commonest causes of fatigue failure. 
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Like many other books written by university 
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people, this book is more suited to engineering 
students than to practical engineers, and to these 
it will prove a useful work. At the same time, 
some of the treatment will be of use to the more 
practicalman. The subject is dealt with from many 
angles—the potential demand, production, distribu- 
tion, finance, &c. In one chapter, standards of 
measurement of the probable demand are considered, 
and in this some useful suggestions are contained. 
Under “ the use of statistics in general,” the follow- 
ing questions are asked, examples being given by 
way of answer: “ Do the data measure the thing 
about which we desire knowledge?” ‘‘ Are the 
data adequate?” ‘Have the data been secured 
by a ‘ complete count,’ or are they merely a sample 
of the whole?” ‘‘ Has the sample been properly 
selected ?”’ Under the head, ** do the data measure 
the thing about which we require knowledge ? ” 
this hypothetical question is put: Suppose we 
wish to determine if a given city is economically 
prosperous. What index shall we use? Street- 
car receipts ? Cubic feet or gas consumed weekly ? 
New automobile sales ? Number of water meters ? 
Bank deposits? Number of business failures ? 
‘In a general depression, a manufacturer of repair 
parts, such as heat-resisting bricks for electric 
furnaces, may be able to report large sales, whereas 
automobile producers may give a diametrically 
opposite report. Paint sales may increase, while 
furniture sales decline, &c., &c. Intelligent con- 
sideration of such factors in connection with produc- 
tion programmes would probably enable some 
fiascos to be avoided. It is known that some sales 
programmes are but guesswork and, in consequence, 
very liable to be economically unsound.” 

Then follow chapters on consumption in which 
are given a few examples of fraudulent advertise- 
ments and sales methods ; on ‘ business units ’’— 
really ownership and sizes of businesses; on 
marketing ; on prices, competitive and controlled ; 
on wages and salaries. In the latter chapter, 
attention is given to the difference between money 
wages and real wages, and in this connection it is 
stated that ‘real wages in 10 important industries 
in the United States were 29-6 per cent. less in 
1918 than in the period from 1890 to 1899.” The 
average real wages of some 14,000,000 workers in 
1926 were 30 per cent. higher than those of 1914 
and 38 per cent. higher than those in the ’nineties.”’ 
Other chapters follow on labour relations, manage- 
ment and profit, interest and rents, investments, 
insurance, risks of various kinds, and the effect of 
Government finance and taxation. In the latter 
connection, it is stated, that taxes as a percentage of 
national income have increased from 7-2 per cent. 
in 1890 to 11-9 per cent. in 1928, having been 12-5 
per cent. in 1922. 





Advanced Mechanics of Materials. By F. B. Srexrry. 
New York: John Wiley and Sons, Inc. London : 
Chapman and Hall, Limited. [Price 31s. net.] 

Tus book is intended, as its title implies, as a 
“Second course” in strength of materials. It is 
assumed that the reader has done at least the work 
usually covered in the first year of study. Ex- 
planations are clear and concise, diagrams are 
admirable, and the arrangement of matter is easy 
to follow. The author is a born teacher, and his 
method of presentation could hardly be bettered. 
In the preface he clearly states some of the objects 
he has had before him in writing the book; it may, 
perhaps, be helpful to mention one or two of these. 
Firstly, he reviews and considers the work of the 
“First course,’ drawing attention to the limitations 
of the ordinary formule as they have previously been 
used, and presenting a more comprehensive view of 
the subject. Secondly, he definitely sets out to change 
the attitude of the student from one of dogmatic 
confidence in the methods employed and the results 
obtained to one of considered criticism. Results 
are to be viewed as merely approximate, but such 
that under certain conditions they become reliable 
and useful. 

Considering now the subject-matter of the book 
and its arrangement, it will be found that at the 
end of every chapter a long list of references is 
given. These include articles from leading journals, 
research papers, and standard works. For a serious 
student, and for research workers, these lists of 
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references are invaluable, as both British and 
American sources are quoted. As is usual, the 
chapters are divided into numbered paragraphs, | 
but an improvement over many text-books is seen | 
in their arrangement. The author has borrowed | 
from the newspaper the graphic headline, as, for | 
example, using heavy type, “18. Planes of Maximum | 
Shearing Stress Bisect Angles between Principal | 
Planes.” In many paragraphs he states first, in| 
the Euclidian manner, a “ proposition,” following it | 
with a “ proof.” This makes clear at once what is | 
being established, and from a student’s point of 
view is to be preferred to a proof followed by 
conclusions. A further good point is the use of| 
the term “ significant stress "’ to denote the value | 
of the stress that is considered to be a measure of 
the nearness to structural damage of the member, 
or that indicates the extent to which the utilisable 
capacity of the member is employed. This makes | 
for clarity. 

The scope of the work is such as to include 
compound stresses and theories of elastic failure, 
thick-walled cylinders, stresses due to unsymmetrical 
loading, curved beams with tables of correction | 
factors, flat plates with holes in them, a good | 
description of Coker’s photo-elastic method of 
stress-analysis, torsion of I-sections, elliptical and | 
rectangular sections, and stresses in statically | 
indeterminate members. The printing and produc- | 
tion of the work are excellent. 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM. 


(Continued from page 216.) 


CONTINUING our account of the Birmingham | 
Section of the Fair, Messrs. Brookes (Oldbury), | 
Limited, Oldbury, near Birmingham, show a high- | 
speed under-crank-type guillotine shearing machine | 
which embodies a number of fittings shown for the 
first time. This machine, which is illustrated in 
Fig. 48, annexed, has a shearing capacity of 10 ft. by | 
% in., and will satisfactorily handle such materials | 
as stainless steel and silicon iron, the blades being | 
made from Firth’s R.B.D. steel. As such material | 
is often in the form of polished sheets, the hold- | 
down gate is provided with pressure pads com. | 
pensated by rubber buffers and faced with hard 
red fibre to prevent damage to the sheets. The 
hold-down is positive in action, and is operated 
by a timed cam on the crankshaft through an 
overhead rocker shaft. Special attention has been 
given to the adjustment of the blades apart from 
the normal horizontal adjustment, the bottom blade 
being so arranged that its cutting edge may be 
maintained flush with the table after regrinding. 
The gauging equipment is very complete. The back 
gauge is mounted on tubular bars with positive 
clamp fixing, and has hand-operated cams for 
making the final fine adjustment. A _ special 
measuring tool, which facilitates accurate setting 
parallel to the blades, is shown in connection with 
the back gauge. A 6-ft. squaring arm is provided 
on the left-hand side of the shears. This is sup- 
ported on a floor stand, and is pivoted to the frame 
of the shears in such a manner that it can be set 
and maintained dead square with the cutting edge. | 

In addition to the standard front gauge, a 
secondary gauge for splitting sheets after squaring | 
is shown. The gauging fingers are mounted on a 
shaft which can be rotated so as to bring these 
below the table level when not in use. This splitting | 
gauge is brought into operation after the sheets have 
been squared on the four sides, and enables five cuts | 
to be done with one handling for setting. As the 
gauging is all effected from the front of the machine, 
a high degree of accuracy is ensured. As regards the 
machine proper, it is arranged for motor drive 
through machine-cut gearing. The flywheel shaft is | 
balanced statically with the wheels in position. The | 
bearings are situated in a bedplate having an exten- 
sion for the motor. The beam is heavily ribbed, | 
and works in slides fitted with adjustable gibs. | 
The table has a fully-machined top, and is carried | 
on two intermediate stands provided with bearings | 
giving intermediate support to the crankshaft. | 





Lubrication of the beam guides and main crank- | 
shaft bearings is effected by two Tecalemit Brent- | 
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Fie. 49. 


ford oil pumps* mounted on the top bridge and 
operated from the motion of the beam. The bear- | 
ings on the countershaft are gun-metal bushed, with 
oil-ring lubrication, and the free-running spur wheel 
is provided with a sight-feed lubricator on a special 
mounting ensuring a regular supply of oil. The 
clutch is of the firm’s non-repeat safety-roller key 
type operated bya treadle board. Messrs. Brooke's 
exhibit also includes an automatic machine for the 
manufacture of flat-backed mattress chain from 
wire, a special feature of its construction being the 
simplified mechanism for automatically sub-dividing 


| the chain into predetermined lengths of constant 


linkage. The mechanism permits of leaving an 
open link at any required interval from one link 
up to 40 links. Messrs. Brookes have also brought 
out a new standard two-high rolling mill for cold- 
rolled strip. This is fitted with a special coiler 
having a collapsible drum. The size of the mill 
prohibiting its exhibition, it is illustrated on the 
stand by photographs only. 

A striking feature of the Fair is the extremely 
wide use to which moulded products, ¢.e., articles 
made of synthetic resins, &c., are being put. The 
forms in which these materials are now used are 
both complex and varied, and the whole of the 
exhibits by the various firms concerned are of a 
high standard. This being so, it is not surprising 
that firms making the presses and other machinery 
for this industry are actively developing such 


* See ENGINEERING, vol. cxxxiv, page 109 (1932). 


ParpeR-MakING CYLINDER MovULp; 


Messrs. T. H. anp J. Dantevs, LiIMIreD. 


apparatus. Prominent amongst these firms is 
Messrs. T. H. and J. Daniels, Limited, Lightpill 
Iron Works, Stroud, Gloucester, who displayed 
several new machines. Before describing these, 
however, another branch of the firm’s activities may 
be touched upon, viz., paper-making machinery. 
Of this, a good example of a cylinder mould was 
shown. This is illustrated in Fig. 49, annexed, 
The cylinder is 48 in. in diameter by 130 in. 
long, and is accurate both diametrically and as 
regards parallelism to four-thousandths of an inch. 
The spiders are of special acid-resisting phosphor- 
bronze, attached to a cast-iron mandrel on a steel 
cast-in spindle. The spindles are notable for their 
thin section in the longitudinal direction of the 
cylinder, so that there is little to restrict the flow 
of water through it. The supporting rods, of which 
there are 144, are of bronze, and the screen founda- 
tion itself is made of hard copper wire in one con- 
tinuous length, pitched } in. between the coils. 
Of the presses, that shown in Fig. 50, on Plate 
XIV, is a power-operated cellulose-acetate injection 
moulding machine. This machine is of new design 
in the industry, inasmuch as it dispenses entirely 
with the air-compressing plant hitherto largely 
used. The dies are carried in the lower part of 
the base to the underside of which the top die is 
attached. The lower die is mounted on a crosshead 
between two plungers and backed by relief springs, 
to avoid damage through overfilling. These plun- 
gers are given a reciprocating motion by means of 
eccentrics on the main shaft, and are seen in their 
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Fies. 58 anp 59. Om-Firep Heat TREATMENT FuRNACE; Messrs. MANCHESTER FURNACES, LIMITED. 


lowest position in the figure. In this position the ‘hibited previously, whilst that shown in Fig. 53, 
dies are separated for the removal of the finished | Plate XIV, has been modified and improved. The 
product. When closed, the dies form a mould into | first of these two presses has a built-up frame of tie- 
which the melted material is forced in a manner | bar construction, held together byfour tie rodsshrunk 
somewhat analogous to die-casting. This opera-| into position, and is gear-driven by a 7}-h.p. motor 
tion is performed by a third eccentric which actuates | running at 950 r.p.m., mounted above. The back- 
a central plunger. The cellulose powder or other | shaft rotates at 266r.p.m. It is mounted in Timken 
material is contained in a hopper from which it is | roller bearings, and is geared to the crankshaft so 
fed, by means of a fine adjusting device, in pre- | as to give the slide a speed of 36 strokes per minute. 
cisely the amount required, to a container surround- | The estimated pressure at the bottom of the stroke 
ing the delivery plunger. This container is pro-| is 100 tons. The stroke is 6 in., and an adjustment 
vided with water cooling at the inlet, or hopper-end, | of 3 in. is provided by a gear-operated screw on the 
and with electric heating elements round the work-| pitman. When this adjustment is all taken up, and 
ing, or discharge, end. With the aid ot the latter | the slide is at the top of its stroke, there is a distance 
the powder is converted into a fluid when it is forced | of 20} in. between the slide and the bed. The width 
into the mould. The machine as demonstrated | between the guides is 18 in. The slide crosshead is 
was producing the top and bottom of a small| prolonged at each side through the frames, each 
cylindrical box simultaneously at the rate of four end being attached to a crossbar resting on two 
per minute. The larger machine illustrated in| long cased-in compression springs. These are 
Fig. 51, Plate XIV, is a pre-forming press for making | rather an unusual feature in presses of this type, 
tablets of synthetic resin from powder. This! but the balancing effect they produce makes the 
operation is performed cold, the resultant tablets! press easy to turn round for setting tools, and 
being of suitable form and consistency for the | smooth in action. A brake is fitted at the left- 
moulding machines. The machine can make tablets | hand. Control is by means of a pedal on the right, 
up to 2} in. in diameter, and is capable of exerting | which operates the firm’s standard cam clutch. 
a pressure of 40 tons. The depth of the mould can} As shown, the press is fitted with a solid bolster 
be varied by a wedge device which gives a rigid | attached to the bed, the latter is, however, arranged 
base. A smaller type of pre-forming machine was | so that an air cylinder can be fitted if desired. 
described in ENGINEERING, vol. cxxxiii, page 273| The turntable feed press, shown in Fig. 53, is 
(1932), but, we understand, this is the first occasion | intended for drawing work. Blanks or other parts 
on which a machine of the size now described has | up to 4 in. in diameter can be inserted in the turn- 
been shown. table, and drawing up to 1} in. deep can be done. 
Messrs. Taylor and Challen, Limited, Derwent | The machine is of the overhung frame type arranged 
Works, Birmingham, have a representative exhibit | for belt drive, about 2 h.p. being required. The 
of presses. An account of three of these, viz., two | normal number of strokes is 40 per minute, and the 
automatic notching presses and a geared press with | normal length of stroke 4 in. The slide has an 
adjustable stroke, has already been given in) adjustment of 2 in. The turntable is driven by a 
ENGINEERING, vol. cxxvii, page 195 (1929), and friction band, through the mechanism seen at the 
vol. cxxxiii, page 248 (1932). The press, illustrated | left of the figure. This consists of a swinging 
in Fig. 52, Plate XIV, has, however, not been ex-' slotted link driven by a pin on the end of the 








crankshaft. The bottom of the link is provided 
with holes in different positions to suit the number 
of holes in the turntable. The slotted link is 
connected at the appropriate hole, by a short link 
to a lever operating the friction band. The turn- 
table is accurately indexed by the locking gear at 
the right hand. Should the turntable, however, 
fail to make a proper stroke from any reason, the 
locking bolt actuates a trip gear and automatically 
stops the machine. Vertical adjustment is provided 
for the turntable carrier plate to suit the height of 
the dies. 

Another firm showing a representative selection 
of power presses, along with guillotines, &c., are 
Messrs. Joseph Rhodes and Sons, Limited, Grove 
Iron Works, Wakefield. An attachment, which has 
aroused much interest, is being shown on an 
inclinable power press, is the firm’s ‘“ Simplex” 
drawing device. This ingenious mechanism enables 
deep drawing operations to be done on single-action 
presses with short strokes, and, as it is simple and 
portable, it can readily be attached to any type of 
press. The bottom die has a pressure plate which is 
connected by lever mechanism or rack and pinion 
motion, according to size, with an annular forming 
ring outside the pressure plate. As the top die 
descends, the downwards movement of the pressure 
plate causes the forming ring to rise and the metal 
is, in consequence, drawn between wo surfaces 
moving in opposite directions. From an inspection 
of the work done on the stand it would appear that 
the device is very effective in setting up an even 
pressure and in eliminating wrinkles, without burst- 
ing the drawn shell. The device is fitted with a 
spring which serves to return the mechanism to its 
former position after each stroke of the press, and 
to eject the stamping on the heavier types a positive 
ejector is added. The apparatus would appear to 
be adaptable to many variations of drawing, an 
example quoted on the stand being the drawing of 
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stewpans 104 in. in diameter by 8 in. 
in 18 B.W.G. plate in a single operation. 

The exhibit on the Shell-Mex and B.P. 
previously referred to includes a furnace of the 
semi-muffle type made by Messrs. Burdons, Limited, 
195, Scotland-street, Glasgow, of which four views 
are given in Figs. 54 to Plate XV. The 
general construction of the furnace proper is shown 
in Figs. 54, 56 and 57, and the arrangement of the 
automatically-controlled firing gear in Fig. 
The burner is situated at the back of the furnace, 
and is known as the Howden-Burdon carburettor, 
its characteristic being that of producing a flame 
of a very soft type, differing from that of the usual 
spray burner. The completeness of combustion 
effected is indicated by the fact that observations 
have shown that not more than between 2 oz. to 
3 oz. of carbon collects on the brickwork in 12 months’ 
working. The particular furnace in the case cited 
had a maximum oil consumption of 1-625 gallons 
of oil per hour, and was engaged continuously on 
the heat-treatment of motor-car springs. The car- 
burettor is actuated by low-pressure air and is indi- 
cated at A, Fig. 54. It is supplied with air from 
an electrically driven blower, the main switch 
and starter of which are seen at the left of the 
figure. The air passes through a tubular heater 
on the furnace outlet. A branch on the cold supply 
pipe leads to a diaphragm valve B, Fig. 55, con- 
trolling the oil, and one from the hot supply pipe 
is led to a main heater in the oil tank and to an 
auxiliary heater round the oil supply pipe. This 
supply, in addition to being controlled by the 
diaphragm valve, is also regulated by a solenoid 
valve governed by the thermo-couple relay device. 
The air and oil supplies are co-ordinated to give 
effective combustion automatically. 

Another exhibit on the Shell-Mex and B.P. stand 
is that of Messrs. The Manchester Furnaces, Limited, 
Ashton New-road, Manchester. This is also a semi- 
muffle oil-fired heat-treatment furnace, and is 
illustrated in Figs. 58 and 59, page 241. It is 
a self-contained unit, with a motor-driven fan fitted 
at the back near the oil burner. The air is pre- 
heated in tubes situated above the combustion 
chamber arch, and is supplied to the burner at a 
pressure of about 14 in. water gauge. The working 
chamber is 3 ft. long by 2 ft. wide by 12 in. deep, 
with a narrow combustion chamber below it. A 
balanced chain-operated door is provided. The 
burner is fitted with an air director, adjustable 
by hand, to ensure the correct furnace atmosphere. 
The oil supply is regulated by automatic temperature 
control gear supplied by Messrs, Foster Instrument 
Company, Letchworth. It may be mentioned here 
that 


57, 


this firm's appliances are being shown in 
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operation on oil-fired furnaces and are also demon- 
strated on gas-fired and electric furnaces. In the 
first, Messrs. Lucas Furnaces, Wharton-street, 
Nechells, Birmingham, have a Foster indicating 
controller in use on one of their natural draught gas- 
fired furnaces, the equipment serving to control 
both the gas supply and the damper valve. 

Of particular interest to those concerned with the 
heat-treatment of non-ferrous metals and annealing 
work is Messrs. Foster's charge progress recorder 
for use in conjunction with the air-circulation type 


of electric furnaces made by Messrs. Wild-Barfield | 


Electric Furnaces, Limited, and Messrs. Birmingham 
Electric Furnaces, Limited. Both these firms are 
demonstrating this recorder on their stands. It 
not only serves to maintain the furnace at a constant 
temperature, but also shows the operator when the 
charge itself in the furnace has reached the set 
figure, thus tending to economy, increased produc- 
tion and constant quality of product. Amongst 
several interesting instruments exhibited by Messrs. 
Electroflo Meters Company, Limited, Abbey-road, 
Park Royal, London, N.W.10, in operation on the 
Shell-Mex and B.P. stand is the new recording 
Pyrograph illustrated in Fig. 60, on this page. 
This instrument is designed with a view to provid- 
ing a continuous-temperature recorder of simpler 
construction, and therefore at a lower price than 
the models hitherto available. A mechanical clock 
drive has, accordingly, been substituted for the 
alternating-current synchronous motor drive of 
the firm's other model which, by way of compari- 


‘information for process 


son, is to be seen in operation on the stand of the 
Birmingham Corporation Gas Department. The 
operating movement is identical in the two instru- 
ments, and the same 1,600-hour continuous strip 
chart, 6 in. wide, with rectangular co-ordinates, is 
used. As will be seen from the figure, nine hours 
recording is visible at a time, so that the necessary 
control is available. The 
chart speed is } in. per hour. The temperature 
range is from 300 deg. F. to 3,000 deg. F., and 
thermocouples or resistance bulbs for single or 
double recording are provided. The current sensi- 
tivity is no less than 0-43 micro-amperes per 
millimetre deflection, and the average resistance 
18 ohms per millivolt. Of course, no capillary 
tubing is employed, the thermocouples being con- 
nected to the instrument by copper wires or by 
compensating leads in the case of higher tempera- 
tures, which can be repaired when necessary, on 
the site, and without removing the instrument. 

The stand of Messrs. Alfred Herbert, Limited. 
Coventry, is occupied by apparatus dealing with the 
preparation and use of pulverised coal. One of the 
firm’s well-known Atritor unit pulverising machines 
is shown in operation firing a forge furnace. The 
Atritor itself has been dealt with before in these 
columns, but the method of driving it by a directly- 
connected motor shown in Fig. 61, above, has not 
hitherto been illustrated. The enclosed drive to the 
upper part of the machine is that for the feed 
mechanism, &c. A similar arrangement of the 
plant, used for firing a forge furnace for billets, to 
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that shown on the stand is given in Fig. 62, page 242. 
Passages in the furnace structure provide for the 
supply of hot air to both the burner and the Atritor. 
We understand that Messrs. Herbert are prepared 
to guarantee a saving in fuel costs of not less than 
25 per cent., with pulverised fuel against ordinary 
coal firing of such a furnace or heating by gas. A 
typical case may be referred to in connection 
with a copper smelting furnace. This was formerly 
hand-fired with a coal consumption of 23 tons per 


week at 20s. per ton, and the weight of copper | 
|above, precluding exhibition in any other form. | valve and cylinder being formed externally into a 


smelted was 70 tons per week, the weight of fuel per 
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Fic. 65. Drawer-Type Arr Fitter; Messrs. C. G. Vokes, Limirep. 


dust arrester and de-sulphur- | immediately commencing to sink. The cleared 
iser, a working model of which | water overflows the tank, all round its periphery, 
is shown on the stand. This | into the annular space at the top. From this it is 
apparatus, for which Messrs. drawn off for re-use or to waste as the case may be. 
Herbert act as sole selling} At one point, however, the ring is interrupted 
agents for the makers, Messrs. Impic, Limited, 36, | by a pocket into which a scumming pipe is led, and 
Victoria-street, London, 8.W.1, was fully described | from which there is a discharge to a drain. 
in ENGINEERING, vol. cxxvii, page 831 (1929), and | The discharge of the sludge is effected through an 
vol. exxxii, page 12 (1931). It needs, therefore, | Andrews valve at the bottom. The opening of an 
no further comment, but an apparatus for recovering | ordinary valve in a mass of consolidated sludge 
the sludge from the water which intercepts the flue | results only in the clearance of an area immediately 
dust is of interest. | above the opening and the crude water then rushes 
This apparatus, known as the Boby precipitation | out. The object of the Andrews valve is to clear 
plant (Andrews system), is also illustrated by ay the whole area of deposition without drawing off any 
working model on the stand, the size of an actual | appreciable quantity of the crude water. The valve 
plant, such as that shown in Figs. 63 and 64, | consists of a large piston working in a cylinder, both 
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ton of copper being 6-57 cwt. On changing over to| The precipitation plant is, of course, suitable for| cone, to prevent pockets, by light sheeting. The 


pulverised fuel the coal consumption was reduced 


| the separation of sludge from other factory wastes | cylinder is not fitted close to the bottom of the tank, 


to 14 tons per week and a cheaper quality, i.e., one | or wash waters, containing fine suspended matter,| but in its flange are formed a number of small 


costing 1ls. per ton, was used. The output of copper | where local by-laws permit only cleared water to be | radiating passages. The total area of these passages 






















was increased to 100 tons per week, that is by 23 per | discharged as an industrial effluent, or in cases | 


cent., and the weight of fuel per ton of copper was | where the sludge is required to be separated for 
reduced to 2-8 ewt. The net result was that the | commercial uses. The principles embodied in the 
cost of fuel per ton of copper was reduced from 231. | apparatus are those of recovering the wash water 
to 7l. 148., the savings of 7501. for a 50-week year, | in a high degree of purity and the sludge in a highly- 
thus outweighing the capital expenditure of 550l.| concentrated condition. The separation is effected 








on the new plant. 
Results from a test on two 8 ft. 


6 in. by 30 tt. | 


in a conical tank to the bottom of which the matter 
in suspension falls. It is important that the water 


Lancashire boilers fired with pulverised coal may | during settlement should be free from currents, and 


also be quoted. These were working at a pressure 
of 166 lb. ‘per square inch abs., and were fitted 
with superheaters, giving a final temperature of 
495 deg. F. Although no economisers were fitted, 
the feed water was supplied at a temperature of 
187 deg. F. and a thermal efficiency of 81-8 per cent. 
was obtained. Coal of a calorific value of 12,940 
B.Th.U. as fired and containing 16-1 per cent. of 
ash, was used. The evaporation from and at 
212 deg. F. was 10-9 Ib. per pound of coal. The 
CO, content of the flue gases was 11-2 per cent. 
The abolition of the major objection to pulverised 
firing, viz., the emission of dust along with the 
flue gases, is provided for by the Hanrez-Modave 


the crude water is introduced by means of a device 


is small compared with the area of the piston, so 
that even if the piston is raised at a comparatively 
slow rate a high velocity through the passages is 
caused by its displacement. The sludge is drawn 
into the cylinder by this displacement from the 
whole area of the bottom of the tank. In the centre 
of the piston will be noticed a spring-loaded spindle, 
the bottom of which is fitted with a valve forming 
the actual discharge outlet of the sludge. Just before 
completing its upward stroke the piston opens this 



















discharge valve. The sludge is then driven out by 
the static head in the tank, and the piston com- 


intended to meet this. It will be seen from the figures 
that this water is led tangentially into a small cone 
in the centre of the tank; this cone is surrounded | mences to descend, the valve being closed early on 
by a shrouding ring projecting above and below|the downward stroke. The piston is usually 
the water level. The entering water sets up a| operated by a pneumatic cylinder as shown, and the 
centrifugal action in the intake cone so that the | length of time the discharge valve is held open by a 
level at the centre is Jess than that at the periphery. | simple form of variable timing gear driven by a 
This gives rise to a small] static head which induces | small motor. The thickened sludge can be dis- 
a gentle upward current from outside the cone and | charged at any density up to a point at which it 
so reduces the velocity of the water overflowing | will just flow. The moisture content will vary with 
the periphery to the desired degree. This water ‘the material separated, but most slurries will flow 
then sinks down inside the shrouding ring and | freely with one part of water to one of solid, and 
spreads outwards under the surface, the sediment ' some even with a lower content than this. . 
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or two may be mentioned. 
The first of these embodies 
a new principle in that the 
fluid to be filtered is passed 


A stand which illustrates an extremely varied | through a number of tubes formed of steel wire of 


range of manufactures, as well as much new material, 
is that of Messrs. C. G. Vokes, Limited, 95 and 97, 
Lower Richmond-road, Putney, S.W.15. As is 
well known, this firm was originally identified with 


the Protectomotor air filter and carburettor silencer | 


for motor cars, but it is not so generally recognised 
to what a wide extent it now caters tor purely 


industrial requirements. Many manufacturing pro- | 


cesses of to-day need dust-free air, and one of the 
examples on the stand illustrates one of the latest 
types of air filter. This is shown in Fig. 65, page 
243. The air enters a rectangular duct, not shown 
in the figure, in the back or sides of the external 
casing, and flows over inverted conical surfaces 
which deflect the heavier dust into a container at 
the bottom, whence it may be removed. It is then 
passed through the five screens, some of which are 
shown partly drawn out. The screens consist of 
double walls of filtering material, either the standard 
pattern, five-ply, or triple-gauze, as the occasion 
demands, The dust-laden air passes through the 
walls and emerges clean into the space between 
them, which is open at the top, and to the outlet. The 
drawers are held tightly in place by a hinged bar 
fitted with springs, as shown. At intervals of 
about four hours or so, tae bar is lifted slightly 
and fixed by a hook in a position which allows the 
drawers to be pulled out about } in. Each drawer 
is then slammed to from this position, an operation 
which then shakes off the intercepted dust. By 
turning the bar into the position shown in the figure 
the drawers can be completely removed. For duties 
such as cleaning air used ; in sand-blasting processes, 
&c., dry screens are used, in cases where minute par- 
ticles of valuable dust, such us precious metals, 
are concerned, a special oil-wetted screen may be 
employed. The area of the filters is normally 
extremely large compared with that of the ducts, 
but in cases where deleterious materials are being 
filtered out, eg., silica flour, even this area is 


doubled, so that the low air velocity resulting | 


ensures maximum efficiency. These filters have, 
we understand, proved of great value in combatting | 
the dangers of silicosis. 

The small forms of filter are shown in too great | 


special section wound into a close helix. The tubes 
are arranged in a nest and are sealed at the bottom. 
At the top they are attached to a header which 
communicates with the outlet opening. This 
header also contains the inlet opening which 
communicates with the chamber, of solid-drawn 
steel, enclosing the tubes. The casing thus 
formed is readily detachable without disturbing 
either pipe. The fluid passes from the exterior of 
the tubes through the minute passages between the 
coils, and as the tubes are sufficiently flexible to 
respond to vibration under normal running condi- 
tions, any solid tending to adhere falls off into a 
trap at the bottom of the casing. The degree of 
filtration obtained by this simple device is remark- 
able, and its self-cleaning properties are notable. 
The apparatus was primarily designed as a point 
filter for compressed air or compressed gas of any 
kind which was required in an absolutely pure 
condition, but has proved highly successful as a 
lubricating oil or petrol filter. Another simple and 
interesting filter, for use where a particularly dry 
gas is required is a pipe line filter consisting of two 
cones with flanges at their bases by which they are 
bolted together. The pipe connections are at the 
apices of the cones, and the centre is filled with 
commercial sponge, which may be readily removed 
for drying or cleaning. Some other types of filter 
illustrated are panel Protectomotor units such as are 
used in dusty climates on the air supply to rotary 
blowers ; Protectomotor vacuum pipe-line filters 
for braking systems on railways with dusty tracks, | 
coach ventilating filters, petrol pipe-line filters, and 
dust-reclaiming filters. 
The stand of Messrs. W. and T. Avery, Limited, | 
Birmingham, is remarkable for a very varied range 
of weighing, testing and measuring appliances, | 
amongst which the double ratio counting machine | 
illustrated in Figs. 66 and 67, above, is exhibited | 
for the first time. This is designed for the rapid 
counting of small articles by a simple weighing | 
operation. Thus, in receiving a consignment of such 
articles they may be put in lots in the scoop, and the 
number ascertained without counting them all by | 


hand, or, as in despatching a desired quantity, may | 


variety, even where novelty of construction or| be measured out in the scoop. The standard scoop | 
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application is concerned, to deal with here, but one! has a capacity of 40 lb., and is 22 in. by 11} in. by 
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Duat-Ratio Counting MACHINE ; 
W. anv T. Avery, Limrrep. 


8} in. deep. The machine is sensitive to 1 dram, 
and its construction may best be understood by first 
considering the mode of operation. The two small 
scoops seen above and behind the main scoop, are 
jarranged with ratios suitable for dealing with 
| grosses or with tens and hundreds, the exact ratios 
| depending also on whether the machine is used for 
|receipt or despatch. For the first, the ratios of 
11 to 1 and 143 to 1 are used when dealing with 
grosses. The mass quantity is placed in the main 
| scoop, and a sufficient number of pieces to bring the 
indicator on the dial to the zero mark is taken 
| from it and placed in the 143 to 1 ratio scoop. For 
‘each piece in the ratio scoop, there are 144 in the 
|mass quantity in the large scoop, including the 
| pieces in the ratio scoop. 
| If the exact zero indication is not obtained, the 
| piece which moves the indicator past the zero should 
be removed and placed in the 11 to 1 ratio scoop, 
other pieces being added to this from the mass 
quantity in the main scoop until an exact “0” 
indication is obtained. For each piece in the 
11 to 1 ratio scoop there are 12 in the mass quantity 
including the pieces in the scoop, and this total is 
to be added to the total counted by the 143 to | 
ratio scoop. If an exact indication still cannot be 
obtained, it is necessary to remove the piece which 
moves the indicator past zero and to withdraw 
from the mass quantity a sufficient number of pieces 
to effect an exact “0” indication. This quantity 
can never be more than 11, and there is no trouble 
or delay in counting out so small a quantity by 
hand, adding it to the totals counted mechanically 
by the machine. The 11 to 1 and 143 to | ratios 
are shown in Fig. 66, but the machine is generally 
similar when the 12 to 1 and 144 to 1 ratios for 
despatch are used. The procedure is somewhat 
different, though equally simple. For every full 
gross in the known quantity, one piece is placed in 
the 144 to 1 ratio scoop, e.g., if the desired quantity 
is 910 (6 gross 3 dozen and 10), place six articles in 
the scoop. For every full dozen remaining, one 
piece is placed in the 12 to 1 ratio scoop. The 
main scoop is then loaded with pieces until the 
indicator points to zero. With the quantities 
mentioned above, the scoop would then hold 900 
articles, i.e., 6 gross 3 dozen, not counting the 
articles in the ratio scoops. These would be then 
counted by hand, in the example taken there would 
be 10, and the number added to the mass which 
would give the exact quantity required. 

The mechanism of the machine is shown in 
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Figs. 81 AND 82. 
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Dia THERMOGRAPH; Messrs. CAMBRIDGE INSTRUMENT CoMPANY, LIMITED. 











being shown for the first 
time. 

Another well-known firm 
making weighing and 
testing machines, Messrs. 
George Salter and Com- 
pany, Limited, West Brom- 
wich, is also very ade- 
quately represented. The 
complete range of spring 
balances, with capacities 
ranging from a few grains 
up to 100 tons, contains 
several new patterns, chiefly 
for domestic purposes. A 
novel form of rain gauge is 
of interest, as dispensing 
with the rather tedious use 
of a graduated measure. 
The gauge is provided with 
a form of spring balance 
which actually weighs the 
rainfall, and registers it in 
inches or millimetres on a 
dial. The instrument has, 
we understand, been sub- 
mitted satisfactorily to ex- 
tensive tests, and should be 
popular with the increasing 
number of people who are 
interested in meteorological 
data. The crane weighing 
machine, made up to 100 
tons, is worth more than 
passing notice, on account 
of the saving of time 
effected by its use, lifting 
and weighing being carried 
out simultaneously and 








Fie. 70. 


Company, LIMITED. 


Fig. 67, opposite. The main scoop is connected by 
the rod A to the short ratio lever B, which is in turn 
coupled to the long ratio lever C by links and knife- 
edge bearings. The ratio scale pans D and E are 
attached to the long lever at different distances on 
the same side of the fulcrum. The indicator F is 
also fixed, in this case rigidly, to the long lever. 
Flexure bands G are attached at one end to the 
short ratio lever and at the other to a fixed bracket. 
They give the necessary resistance to a weight on 
an extension of the short lever used for adjust- 
ment. They also damp out oscillations and 
allow a movement of the indicator of approxi- 
mately $ in. for 1 oz. A tare bar may be fitted if 
required. Another new machine is an electrically 
illuminated visible weigher for retail shopkeepers. 
On the testing machine side, the self-indicating 
universal testing machine fully described in 
ENGINEERING, vol. cxxxiv, page 53 (1932), is also 


THREAD ReEcoRDER; Messrs. CAMBRIDGE INSTRUMENT 


| station. 


|showing the percentage of CO,. 


the troublesome routine of 
weighbridge manipulation 
being eliminated. 

The exhibit of Messrs. 
Cambridge Instrument 
| Company, Limited, 45, Grosvenor-place, London, 
'S.W.1, includes a comprehensive selection of 
| temperature-measuring instruments, electrical CO, 
recorders, draught and pressure recorders, a smoke- 
density recorder and many other instruments for 
| engineering and electrical measurements. A feature 
|of the exhibit is the arrangement of. typical 
groups of flush-mounted instruments on panels, 
|as they would be installed in a works or power 

One of these panels carries three instru- 
ments of the optically-projected scale type, two 


| . . 
|giving temperature measurements and the third 


We illustrated 
|and described an instrument of this type on page 63 
of our last volume. 


| Among the temperature-measuring instruments 


are dial thermometers of the vapour-pressure 
type, having 4 in, dials with figures in white on a 
black ground. 





Standard ranges of this type of! 


instrument cover temperatures from — 20 deg. F. 
to 550 deg. F. These dial thermometers may also 
be adapted for automatic temperature control, and 
we may mention in this connection a simple and 
effective gas regulator and a dial thermometer 
fitted with contacts for use in conjunction with a 
Bray contactor. Indicating and recording ther- 
mometers of the mercury-in-steel type are shown, 
included among them, in addition to standard 
index thermometers with 8 in. and 13 in. dials, 
being new forms of recording thermometers or 
thermographs in which the charts are of larger 
diameter (10 in.) than in the previous forms. A 
recent modification of the firm’s mercury-in-steel 
thermometers is the fitting of bulbs made of a 
special steel alloy which can be safely exposed to 
higher temperatures than has hitherto been desir- 
able with this type of instrument. These thermo- 
meters can therefore now be supplied for measuring 
temperatures up to 1,470 deg. F. 

Another instrument shown gives simultaneous 
records of temperature and humidity on the same 
chart, and we should also mention the . firm's 
electrical distance thermometers which can be made 
for practically any range between — 330 deg. F. and 
1,000 deg. F. A quick-acting thermometer of this 
type shown gives steady readings of any tem- 
perature within its range in about 4 seconds after 
being exposed to the temperature, while small 
temperature changes are shown instantaneously. 
For higher temperatures, thermo-electric, radia- 
tion, optical and disappearing-filament type pyro- 
meters are shown, the last mentioned type being 
capable of measuring temperatures up to 2,100 
deg. C. Automatic temperature regulators, capable 
of making and breaking electrical circuits carrying 
up to 10 amperes at 250 volts, so that they can 
operate switches and motor-driven valves without 
the use of relays, are also included among the 
firm’s exhibit. They may be used in conjunction 
with a thermocouple, resistance thermometer, Féry 
telescope, or other temperature-measuring appara- 
tus, and generally operate on the potentiometric 
principle, except when used with a resistance 
thermometer, when they are connected in the form 
of a Wheatstone bridge. We are informed that, 
when used with thermocouples having a tempera- 
ture range from 0 deg. to 1,000 deg. C., they will 
operate the controlling switch when the temperature 
deviates by 1-5 deg. C. from the desired value. 

Before passing on from this class of apparatus 
we may refer to a new inexpensive form of thread 
recorder, which we illustrate in Fig. 70, on this 
page. This was originally designed for single-point 
recording, but has recently been modified to give 
simultaneous records from two points. The two 
records are of the same colour, and are distinguished 
by the fact that a different spacing is used for the 
dots which form them. Standard multi-point 
recorders giving up to six records on a single chart 
are also shown. A simple form of thermograph 
recently introduced by the firm for use where their 
standard 10-in. chart thermographs are not neces- 
sary, is also exhibited, and this we illustrate 
in Figs. 68 and 69, on this page. In the latter illus- 
tration, the glazed door is open and from this it 
will be seen that the instrument is of the Bourdon- 
tube type. The Bourdon tube is connected to a 
bulb containing a suitable volatile fluid, and its 
movements are transmitted to the pen by a system 
of multiplying levers. The pen marks on the back 
of a chart printed on a special translucent paper, 
which is fitted on to a central spindle driven by a 
clock, the drive being transmitted to the chart by a 
rubber ring against which it is pressed by the glass 
when the door is closed. The chart, which is 64 in. 
in diameter, makes one revolution in 24 hours, and 
in fitting it in place it is only necessary to turn it 
so that the time is given correctly by the arrow 
shown on the left in Fig. 69. Nine standard ranges 
are supplied to cover temperatures from —10 deg. F. 
to 800 deg. F. There will doubtless be numerous 
applications for a simple, inexpensive and reliable 
thermograph such as this appears to be. 

Most of the power plant instruments exhibited, 
some of which have been mentioned above, have been 
illustrated and described in our columns on previous 
occasions, The smoke-density recorder, for instance, 
was dealt with on page 165 of our last volume, 
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the dew-point recorder for flue gases on page 480 
of vol, exxxiii (1932), and the dissolved-oxygen 
recorder on page 610 of vol. cxxii (1926). A number 
of instruments for general engineering work are 
also shown, and of these we may mention a portable 
vibrograph and an accelerometer, both of which 
employ a stylus marking on a strip of celluloid for 
recording purposes, Several of the firm’s exhibits 
at the recent exhibition of the Physical Society in 
London were also shown at Birmingham, including 
the hydrogen-ion apparatus which we illustrated 
and described on page 50 ante. 

Messrs. B. E. N. Patents, Limited, 92, Tottenham 
Court-road, London, W.1, are showing a variety of 
paint-spraying appliances, of which a self-contained 
and compact unit known as the Handi-spray is 
being shown for the first time. This plant consists 
of a single-cylinder air-cooled compressor driven by 
a }-h.p. electric motor controlled by a double-pole 
switch. An oil and water separator is fitted between 
the motor and compressor, whilst a coiled copper 
after-cooler is arranged at the fan flywheel of the 
latter in order to cool the air on its way to the 
separator and spray gun. An interesting attach- 
ment for air compressors is also to be seen. The 
motor-driven air compressor, automatically con- 
trolled by a pressure switch, though generally a 
useful and reliable unit, has the defect that, should 
the supply current be swiiched off before the 
compressor itself cuts it off, the motor must then 
start up against a load, a condition which may 
result in damage. The same condition results from 
a leaky check valve on the receiver. To overcome 
this defect the firm have developed an unloading 
device by means of which the compressor is posi- 
tively unloaded at all times when stationary, and 
unloaded until full speed running is 

This device has been given the name 
B.E.N. Oilmatic safety release, and is 
illustrated in Fig. 71, annexed. As the term 
“ Oilmatic ’ implies, the actuating medium is 
oil, which is supplied by the pressure lubricating 
system of the compressor to which it is attached. 
The firm is now fitting the release to all its pressure- 
lubricated machines. 

The release is attached to the crank-case of the 
compressor and is coupled to the main lubricating 
oi! duct at the point A. Pressure oil is thus ad- 
mitted to the underside of a spring-loaded piston, 
the rate of flow being controlled by the adjustable 
needle valve B. The piston, by means of a lever 
and push rod controls a ball valve C, which is inter- 
posed in a duct leading from the compression space 
of the compressor cylinder to the atmosphere. This 
duct consists of the pipe D, leading to exhaust, 
and the pipe E, connected to the cylinder. As 
shown in the figure, the compressor is unloaded, 
i.e., the ball valve is open, having been forced off 
its seat by the push rod, which has been depressed 
by the spring at the back of the release piston. 
A second ball valve is fitted at the point of connec- 
tion of the pipe E with the compressor cylinder, in 
order to seal the cylinder on its suction stroke. The 
air in the pipe, when the ball valve C is closed, is 
at the same pressure as that delivered to the receiver, 
and the efficiency of the compressor is not affected 
by the presence of the release device. It should be 
clearly understood that this pipe connection is 
situated below the valves in the compressor head. 
The delivery valves themselves form a check or 
non-return device, and prevent the escape of air 
from the receiver when the compressor is in the 
stationary and unloaded condition. No other check 
valve is needed between the compressor and receiver, 
and one source of trouble is thus eliminated. 

On starting up the motor, e ther by hand or auto- 
matically, the pressure oil is delivered to the under- 
side of the release piston. ‘The resistance of the 
spring is overcome, and the piston gradually rises 
until the pressure on the push rod is relieved. The 


remains 
obtained. 
of the 





ball valve then seats itself under the action of a} 


spring below it and air pressure from the compressor 
head. The regulating needle valve, by its control 


of the oil flow, enables either a relatively quick or 
delayed action to be imparted to the movement of 
the release piston, so that the unloading period 
between “ start "’ and “ full-speed ”’ can be adjusted 
to suit the characteristics of the motor employed. 
For either alternating or direct current motors of | 
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from | h.p. to 3 h.p., a delay of 5 seconds in the 
closing of the ball valve C is ample for all normal 
conditions of service. With larger motors, how- 
ever, provided with starters incorporating several 
steps of resistance, a delay of 5 seconds to 10 seconds 
may be required. This can be readily obtained by 
adjustment of the needle valve. In addition to its 
primary function of unloading, the release gear 
provides a safeguard in the event of failure in the 
lubricating system. As the pipe E is of copper, 
there is no risk of the ball valve being choked by 
scale, core-sand, &c., as may be the case when a 
steel or iron bleeder chamber is used. By thus 
eliminating a bleeder chamber, a copper after- 
cooler pipe may be fitted and so arranged as to 
encircle a fan-type flywheel. The delivery of cool 
dry air into the receiver is thus ensured and the 
efficiency of the compressor is increased. 

The stand of Messrs. G. A. Harvey and Company 
(London), Limited, Woolwich-road, London, 8.E.7, 
shows besides the well-known perforated and woven 
metals with which the firm has long been identified, 
examples illustrative of their later activities in 
the way of steel office equipment and apparatus for 
the canning and food-processing industry. An 
exhaust box through which cans containing pre- 
served vegetables are passed before sealing is 
typical of the plant and is an interesting piece 
of apparatus. A quite new item in the woven- 
wire section is the diagonal interlaced work shown 
in Fig. 72, annexed. As will be seen from this 
figure, the firm has produced a structure which 
can claim to be unique. In ordinary weaving, 
whether of textiles or metals, the weft and warp 
have hitherto been at right angles. Messrs. 
Harvey have added additional strands diagonally 
interwoven with the result that not only is a pleasing 
pattern produced, but the strength and durability 


of the work are increased. The new material, which 
| illustration, the gas jet is kept fullon, but removal of 


has been given the name of Harco Patent Metalace, 
is suitable for a wide variety of purposes, including 
grilles, ventilator patterns, radiator covers, and 
stone guards for motor cars, and is made in a variety 
of finishes. 

The Fair is particularly rich in small tools and 
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appliances, many of which show that manufacturers | 


no longer refuse to entertain the possibility of 
improvement even in well-established apparatus. 


A case in point is to be seen on the stand of Messrs. | 


William Alliday 
Paradise-street, Birmingham. The well-known 
Wilkes soldering furnace heated with 
draught gas formerly had the burners directly 
underneath the body, that is, below the opening 
in the floor through which the dame ascended. 
This furnace has enjoyed a wide popularity, and the 
fact that careless workmen frequently put back 


and Company, 


Limited, 38a, | 


natural | 
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Fic. 72. Woven Wire Mesuine ; Messrs. G. 
HaRVEY AND Company (Lonpon), LIMITED. 
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Gas Heater: Messrs. WILLIAM 
ALLDAY AND Company, LIMITED. 


Fig. 73. 


sary evil. The latest pattern on the stand is now 
arranged with these burners at the side of the 
furnace, with a passage to the central opening, 
and any solder running out does not clog the burners 
and is recoverable. The roof of the furnace is 
made with a ridged refractory top which deflects 
the flame on to the centre of the bits being heated 
and keeps the gas consumption low. The standard 
furnace will heat two 1} in. square copper bits. 
Carelessness when heating tools in frequent use 
by neglecting to reduce the gas supply is also 
widespread and the appliance shown in Fig. 73, 
above, is offered as a means of effecting the needed 
economy automatically. The particular arrange- 
ment shown is one for heating the vaning tools 
used in working leather, but a slightly modified form 
is employed in the electrical industry of keeping 
soft the so-called pitch sticks used for insulation 
work. Whilst the tool is in position as shown in the 


the tool causes the reduction of the jet toa pilot light. 
The change is effected by the pressure of the gas 
only, no springs being fitted. An allied exhibit 
which attracted a good deal of attention was the 
demonstration on the stand of Messrs. Thomas and 
Bishop, Limited, 37, Tabernacle-street, London, 
E.C.2, of Kester solder. This is supplied in the 
form of a hollow wire of virgin tin and lead, with a 
core of flux of composition to suit the class of work. 
It was shown to be both handy and easy to use. 
The stand of Messrs. Henry Simon (Engineering 
Works), Limited, Cheadle Heath, is shared by their 
subsidiary company, Messrs. Turbine Gears, Limited, 
Cheadle Heath. The display includes conveyor 
units, automatic weighers, fans, soap-making 
machinery, and a variety of speed-reducing and 
increasing gears, &c. Some of these embody new 


the bit with too much adherent solder which would | features of design, but two items of distinct novelty 


run out on to the burners, was accepted as a neces-| are all that we can deal with here. 


The first of 
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Fie. 74. Verticat GARAGE; Messrs. HENRY 
Smmon ENGINEERING Works, LIMITED. 


these is illustrated in Fig. 74, above, and consists 
of a model of the Simon vertical garage. The 
garage is manufactured by Messrs. Henry Simon, 
Limited, in this country, in conjunction with 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, who are the owners of the 
English patent. None of the garages have, so far, 
been erected in this country, but descriptions of two 
existing in the United States, under the original 
patent of Messrs. Westinghouse Electric and Manu- 
facturing Company, Pittsburg, will be found in 
ENGINEERING, vol. cxxix, page 814 (1930), and vol. 
exxxiv, page 136 (1932). The model shown by 
Messrs. Simon is a working exhibit with full-size 
push-button control, and certainly demonstrates very 
well the extraordinary saving of ground space 
effected by the apparatus, as 18 motors-cars can 
be parked in it in the space normally required for 
two. 

It will be appreciated from the figure that the 
garage consists of a number of cradles open at one 
end and suspended close together from two endless 
chains which pass over sprocket wheels at the top 
and bottom of the building. There are thus two 
vertical lines of cradles with one in a midway posi- 
tion at the top and the bottom, where the chains 
pass over the sprockets. The centre cradle at the 
bottom is at the loading station. The machine is 
electrically-driven and controlled, and is used as 
follows. On a car driving up, the attendant presses 
a push-button, which opens a gate into the empty 
cradle at the bottom, the mechanism being auto- 
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Fies. 75 anv 76. 


automatically and the car may be driven out. Any 
car can be removed in an average time of 1 minute, 
and though the cradle may have been changed as 
to position frequently, the car cannot in the mean- 
time have been touched or interfered with. For 
private: use, e.g., in a block of flats or an office 
building, the attendant may be dispensed with, and 
Yale-type locks can be fitted instead of push- 
buttons to the switches, so that each owner can have 
a key which will call his particular cradle and no 
other, The system would seem to be worth serious 
consideration for congested areas, and the fact that 
it is already in successful operation elsewhere 
removes it from the field of experiment. 

The other example we have selected is the Axien 
flexible coupling, illustrated in Figs. 75 and 76 
annexed. This is made by Messrs. Turbine Gears, 
Limited, and can, it is claimed, provide smooth 
running, even should all three forms of shaft displace- 
ment occur simultaneously, i.e., radial, axial, and 
inclined. The two parts of the coupling are both of 
the flanged type, the flanges of both being provided 
with a projecting notched ring parallel with the axis. 
One ring is, however, smaller than, and goes inside, 
the other. The flange bearing the larger ring is, 
further formed with a star-shaped boss, containing 
slots corresponding to the notches in the rings. 
Flat springs are inserted in the star, so that they 
project to just underneath the periphery of the outer 
ring. The torque is transmitted by these springs 
in the manner shown in Fig. 76. This figure is 
only diagrammatic inasmuch as one spring only 
is shown; in actual practice a bundle of springs, 
i.e., @ laminated spring, is used. The sides of the 
several slots are formed to fit the natural curve 
taken by the spring when the coupling transmits its 
varying load. The springs are inserted from the 
outside inwards and are formed with a notch on 
the outer edge to assist withdrawal. The coupling 
is covered with a slip-on housing to prevent possible 
displacement of the springs, and to present a smooth 
unbroken surface outside. These housings also 
retain the grease with which the coupling is filled. 
Several machines in operation on the stand are fitted 





matically interlocked, so that it cannot be started, 
while a car is being run into position. The car 
is driven in and the door closed. The machine | 
is then started up to bring another empty cradle 
into the loading position. There is a separate | 
push-button for each cradle lettered to correspond 
with the number of that cradle. When a car is 
wanted, by pressing the appropriate button the | 
cradle carrying it is caused to descend, the gate opens | 





with this coupling, and demonstrate its shockless 
starting and noiselessness. It is made in a wide 
range of sizes suitable for shafts varying from 1 in. 
to 17}#-in, diameter. The number of groups of 
springs varies with the size and power transmitted. 

Messrs. George Finney and Company, Berkeley- 
street, Birmingham, are showing some new and 
improved machines for the synthetic resin products 
industry, including a hydraulic press of the down- 
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stroke type operated by a self-contained automatic- 
ally-controlled variable-pressure pump. 

An interesting load-discharging appliance for 
lorries is being shown in operation by Messrs, 
Transport Engineering, Limited, 561, Old Kent- 
road, London, S8.E.1. This consists of a moving 
floor embodied in the body of the vehicle in such 
a manner that the whole can be fitted to any 
chassis. The body is flat sided, with a tail-board 
hinged at the top. The floor consists of a conveyor- 
type belt extending the full width of the body, and 
is finished at the front of the vehicle with an inclined 
plate for the full depth of the body. This forms 
the end of the body when the vehicle is ready for 
loading and pushes out the load when it is dis- 
charging. The floor, being of flexible slats, passes 
round a roller at the back under the tail board, 
and three roller-link chains attached to it are 
continued over sprocket wheels at the front and 
then connected to the front of the floor, the whole 
forming an endless belt formed partly by the floor 
and partly by the operating chains. The sprockets 
are mounted on a shaft fitted with a reducing gear- 
box, which shaft is driven by a take-off from the 
engine gear-box of the vehicle. The shaft is 
engaged by a clutch operated from the driver's 
seat, but the travel is terminated by an automatic 
device, so that over-running is prevented. The 
tail-board is secured by a catch and opens auto- 
matically when the floor begins to travel and 
discharge the load. A demonstration showed that 
a full load of 2 tons can be discharged in 15 seconds, 
The moving floor has the advantage that a uniform 
layer of material can be spread to any desired 
thickness by advancing the vehicle during discharge, 
whilst loads can be deposited in as many separate 
heaps as required by stopping the floor, the opera- 
tion being more certainly regulated than with a 
tipping body. There is, of course, no strain on the 
chassis as is involved in tipping, and one load can 
easily be deposited on another. 

The vehicle was being loaded for demonstration 
purposes by a } cub. yd. tractor loading shovel made 
by Messrs. Muir Hill (Engineers), Limited, Elsinore- 
road, Old Trafford, Manchester. This is fitted with 
a Fordson tractor and was notable for its mobility. 
The shovelling control is by means of a single lever. 
Immediately the lever is released, the brake is 
automatically applied and the shovel held stationary. 
To lower the shovel, the lever is held in the inter- 
mediate position. Another loading tractor is also 
being demonstrated by Messrs. Chaseside Engineer- 
ing, Cambridge-road, Enfield. This machine was 
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described and illustrated in ENGINgERING, vol. 
exxxii, page 226 (1931), but has since been improved 
in detail, and the example exhibited is one of 
the latest models. An outstanding working exhibit 
in the “ Quarry to Road” Section is a group of 
machines illustrating an excavating operation and 
the disposal of the material. The latter is demon- 
strated by the tipping wagons made by Messrs. 
Robert Hudson, Limited, and the Diesel locomotive 
made by Messrs. Hunslet Engine Company, Limited, 
both of which have already been referred to. The 
actual excavating is being done by a }-yard drag- 
line excavator made by Messrs. Ruston-Bucyrus, 
Limited, Lincoln, This machine is mounted on a 
base of the chain track type. The base casing 
is very substantial, and has bored solid bearings 
for the two non-rotating axles on which the box- 
shaped side girders are mounted. The treads of 
the tracks fit closely, and the whole mechanism seems 
both readily accessible and simple, whilst being of 
adequate strength to enable very rough ground 
to be traversed. The demonstration arranged 
shows the excellent steering qualities possessed by 
the machine, the driver having complete control 
by means of a simple slewing motion giving inde- 
pendent action of the tracks. The ground clearance 
is unusually large. The machine, as shown, is 
driven by a 70-h.p. heavy-oil compression-ignition 
engine manufactured by Messrs. Ruston and 
Hornsby, Limited, but other drives can be provided 
if required, ¢e.g., a petrol engine or electric motor. 
Similarly, although it is operating at the Fair as 
a dragline excavator, it is easily converted for use 
as a shovel, drag-shovel, skimmer, pile-driver, 
grabbing crane, magnet crane, or simple crane. 
The boom is 35 ft. long, and with dragline operation 
a digging effort of approximately 7 tons is provided. 
When used as a shovel, this effort is 10 tons, and 
as a drag-shovel it is 12 tons. 

Messrs. Ruston and Hornsby, Limited, Lincoln, 
are exhibiting a locomotive with a 16-h.p. heavy- 
oil compression-ignition engine. This locomotive is 
of the four-wheeled type, with chain drive to both 
axles. The engine has two cylinders, and runs at 
850 r.p.m. Three speeds, of 2} m.p.h., 4} m.p.h., 
and 64 m.p.h, are provided in the slow-speed model, 
and of 3} m.p.h. 5} m.p.h., and 8 m.p.h. in the 
fast-speed model. The hauling capacity on the 
level, based on 500 Ib. per ton adhesion, and 22 Ib. 
per ton resistance, is 62 tons, 49 tons and 31 tons 
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for the three speeds of 
the low-speed model. 
The total weight is ap- 
proximately 2} tons. 

Reference was made earlier to electric furnaces 
equipped with automatic temperature control. A 
new type of electric furnace with forced-air circula- 
tion, is being shown by Messrs, Wild-Barfield Electric 
Furnaces, Limited, North-road, Holloway, London, 
N.7. This has a centrifugal fan incorporated in the 
bottom of the chamber. 

This position is considered to be preferable to 
lid mounting, as it obviate strailing cables and 
renders the fan immune from distortion, due to 
repeated contact with cold air when the door is 
opened. The Wild-Barfield-Foster charge progress 
recorder fitted to the furnace has proved, we 
understand, very successful in removing one of 
the major difficulties of low-temperature heat- 
treatment by enabling the precise moment at which 
the charge has reached the desired temperature to 
be recorded. Messrs. Wild-Barfield also show a 
number of electric resistance materials for which 
they are the distributing agents. These materials 
are made by Messrs. Telegraph Construction and 
Maintenance Company, Limited, and _ include 
Pyromic, the 80-20 nickel-chromium alloy, from 
which the elements for the Wild-Barfield furnaces 
are made; Calomic, a ternary alloy containing 
nickel, iron and chrome in the proportions 65 : 20: 
15; and Telconstan, a copper-nickel alloy which 
has a negligible temperature coefficient of resistance. 

Messrs. Birmingham Electric Furnaces, Limited, 
Tyburn-road, Erdington, Birmingham, are also 
showing a new forced-air circulation furnace fitted 
with a charge progress recorder. The furnace is 
designed for operation at temperatures up to 
700 deg. C. The work is charged into a cylindrical 
basket, which is lowered into the furnace, where 
it is surrounded by a metal cylinder shielding the 
work from direct radiation from the heating 
elements. The latter are situated in the annular 
space formed between the container and the wall 
of the furnace chamber, at the bottom of which 
the centrifugal fan is placed. The fan is driven 
direct by a high-speed vertical-spindle motor 
mounted below the furnace, and forces air at high 
velocity upwards ‘over the heating elements and 
thence downwards through the charge. The com- 
bined automatic temperature controller and charge 
progress recorder operates from two thermocouples, 
one placed in the stream of hot air leaving the 


heating elements, and the other in the path of the | 


air which has passed through the work. The 


Fie. 80. 
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instrument gives a distinctively marked record of 
the temperature of the two points on a single chart, 
and the coincidence of the two records therefore 
indicates that the charge has ceased to abstract 
heat from the air and is heated through. The 
accurate determination of this point in the treat- 
ment avoids wasting time by leaving the work for 
an unnecessary period in the furnace. The furnace 
can thus be worked to its full capacity and a per- 
manent record of the treatment of each batch of 
material is obtained. 

An exhibit on the stand of Messrs. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, which has at- 
tracted a great deal of attention, was a model of a 
132-kv. substation, equipped with outdoor metal- 
clad switchgear. An illustration of this apparatus, 
which is being supplied to the Central Electricity 
Board, for use in Scotland, is given in Fig. 83, 
Plate XVI. As its name implies, all the insulators 
and live conductors are enclosed in earthed metal, 
so that the cost of cleaning is saved, while other 
features are complete phase separation, and the use 
of horizontal drawout switchgear. The model is a 
striking example of how space can be saved by the 
use of this type of gear. 

The same firm are exhibiting a flameproof air- 
break contactor type gate-end switch, an illustration 
of which is given in Fig. 80, while its construction 
will be appreciated from Figs. 77 to 79. This switch 
is designed to carry 60 amperes at 600 volts, and 
incorporates, in addition to the switch itself, *bus 
bars, an isolating switch and automatic protective 
equipment. As will be seen, it is mounted on skids, 
| 80 that its portability is increased. The external 
casing is made of steel and is built up to form two 
|separate chambers, of which the upper contains 
the "bus bars and isolating switch and the lower 
| the circuit breaker and the automatic protective 
equipment. 

Connection between the two chambers is made 
through flameproof terminals. The isolating switch, 
| which is operated by the handle visible in Fig. 80, 
‘is of unit construction and is interlocked with 
Phe : 
the circuit breaker, so that it cannot be opened 
|when the latter is closed. The handle engages 
with a triangular shrouded bolt, which is shown 
in Fig. 79, so that when the isolator is closed the 
‘cover cannot be removed. Similarly, when the 
‘cover is removed, the isolator can only be closed 
| by using a special box spanner. The unauthorised 
removal of the "bus bar chamber cover is also pre- 
| vented by shrouding the heads of the fixing screws. 
One end of the ’bus bars is connected to a “ flit” 
| plug, which is bolted to the upper chamber and 
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takes the incoming supply cable, while the outgoing 
cable is connected to a 100-ampere five-pin plug or 
detachable dividing box. Three cores of this cable 
carry the power current, the other two forming the 
control pilot and the earth wire, respectively. Both 
plugs are provided with interlocks, so that they 
cannot be withdrawn when the circuit-breaker is 
closed. The circuit-breaker contacts are fitted with 
specially-designed arc chutes, which not only ensure 
high breaking capacity, but prevent flashovers 
between the phases, or from the phases to the case. 
Being operated by relays the use of toggles is un- 
necessary. The circuit-breaker can be controlled 
either locally by a push-button or from a remote 
point through the pilot wire, current for this purpose 
being supplied at 25 volts from a self-contained 
transformer. To ensure correct operation, the 
relay is wound with two sets of coils, the currents 
in which must be equal and in phase before closing 
can be effected. One side of this relay is connected 
to a second relay, while the other is connected 
through an inductance, the arrangement forming 
a bridge which becomes unbalanced when a short- 
circuit occurs, thus causing the current either to 
fail or to change its phase, and preventing the coal- 
cutter from being operated on a fault. 

The overload protection fitted to these breakers 
consists of a series coil in each phase which acts on 
a tripping armature, the latter being restrained from 
instantaneous action by an oil dashpot. These 
armatures are locked during starting, thus prevent- 
ing tripping by the heavy starting current. A 
mechanically-operated starting dashpot energises a 
coil after a definite interval, and thus releases the 
locks, so that the overload trips once again become 
operative. This interval is sufficient to allow the 
starting surge todie down. To prevent any damage 
to the motor, however, this lock slips when an 
excessive current occurs, and after this short- 
circuit trip has operated the motor cannot be re- 
started until the dashpots have been re-set. Earth 
leakage protection is also provided. It may be added 
that two or more of these units can be mounted on 
a common skid, the *bus bar chambers being bolted 
together and the *bus bars being connected by 
copper strip. 

The same firm are also showing examples of the 
self-contained oil-immersed circuit breakers, which 
they have designed for mining and industrial 
service. These are suitable for dealing with currents 
up to 600 amperes at 3,300 volts and up to 200 
amperes at 6,600 volts. They are of flame-proof 
construction and can be mounted either on the wall 
or on a pedestal, the brackets for these purposes 
forming part of the cast-iron top plate, which also 
carries the porcelain insulators for supporting the 
switch stems. The tank is of welded steel and is 
bolted to a machined facing on the underside of the 
top plate by means of a 1}-in. flame-proof flange. 
The oil switch is identical, so far as mechanism and 
contacts are concerned, with the firm’s standard 
F pattern, and is fitted with automatic overload and 
under-voltage protection. These devices are also 
housed in the tank. 

The growing use of direct starting has led Messrs. 
Reyrolle to incorporate a quick-break mechanism 
in these circuit-breakers. This mechanism, which 
is illustrated in Figs. 81 and 82, on Plate XVI, 
consists of a separate unit, and is contained in a 
cast-iron box which bolts on to a machined face 
on the front of the top plate of the switch. The 
spindle, by which the latter is operated, projects 
into this box, and is pinned to a lever. The upper 
end of a steel compression spring is hinged to this 
lever, the lower end of the spring being suitably 
hinged to a bell crank. The latter is also connected 
through a link to a second lever which is cast on 
a Sleeve, and bears on the oil-switch spindle. The 
sleeve is not fixed to the spindle, but can rotate 
round it, though it is pinned to the operating handle. 

To close the switch, the handle is depressed, so 
that the second of the levers mentioned rotates and 
depresses the link. The movement of the link, in 
turn, causes the bell crank to rotate and compress 
the spring. The first lever cannot, however, rotate, 
a8 it is set slightly in toggle with the spring. The 
result is that as the handle is moved the spring is 
compressed until a catch on the second lever strikes 
against a hinge pin at the top of the spring and so 





forces the lever and the spring out of the toggle. 
The energy stored by the spring is therefore suddenly 
released, thus rotating the first lever, and the oil 
switch spindle to which it is connected, and causing 
the contacts to close very rapidly. The weights of 
the moving parts are balanced, so that when the 
switch trips out on overload, the operating handle 
is reset in its “off” position. If the unit is to be 
used out of doors, a stuffing-box gland is fitted to 
the operating handle spindle, and a heavier cover- 
plate than normal, which is provided with a rubber 
gasket, can be supplied. This equipment can also 
be fitted to 11-kv. switchgear carrying currents up 
to 200 amperes. 

During its transit from the works to Castle 
Bromwich the switchgear which Messrs. Harland 
Engineering Company, Limited, B.E.P. Works, 
Alloa, intended to exhibit was destroyed by fire. 
It was, however, replaced within twenty-four hours 
by similar equipment, which was being manufac- 
tured for a customer, so that a complete display 
is on view. It includes both units and switch- 
boards the general construction of which may 
be described by referring to the metal-clad circuit- 
breaker, illustrated in Fig. 84, Plate XVI. This is 
intended for use on 11-kv. circuits in which the 
current does not exceed 300 amperes. Its rupturing 
capacity is 150,000 kv.-a. The same units are em- 
ployed on the truck-type switchboard, which is seen 
erected in the works in Fig. 85, Plate XVII. The top 
plate of these breakers is of cast-iron, steel or No-mag 
iron, depending on the rupturing capacity, and is 
domed to provide an adequate air cushion. It is 
strengthened with ribs, and the flange connecting 
it to the tank is carefully machined. It is fitted 
with two vents, an oil-filling hole and a dip stick. 
The tank is made of boiler plate, which is welded 
and reinforced with flat steel bar, channel or angle 
iron, and is fitted with wheels to facilitate transport. 
It is connected to the top cover by a large number 
of bolts, the joint being made with a special gasket. 
The bushings for the incoming connections are 
built up of wound bakelite tubes, inside which a 
brass sheath is fixed to prevent ionisation. They 
are fixed to a long flange which is bolted to the 
top plate, so that they are easily removable. Their 
creepage surface is large, and includes a porcelain 
are-shield at the contact end to prevent the arc 
tracking under oil. 

The moving contacts are heavy inverted-V cast- 
copper bars, each phase being independently 
supported at the operating end by an insulated 
Tufnol rod, which, it is claimed, neither swells nor 
warps. Pitting of the main bars is prevented by 
the provision of renewable arcing contacts. The 
fixed contacts are of copper rod, which terminate 
in the supports for the cast-brass contact fingers. 
Both the main and arcing fingers are of copper, 
and are self-aligning. They are fitted with strong 
backing springs, so that a good contact surface 
with efficient wiping action is maintained. The 
operating mechanism is of the free-handle type, 
which moves through 180 deg. and embodies a 
mechanical relay which stores up energy during 
the closing movement. This permits of extremely 
sensitive tripping, which, it is claimed, is not 
disturbed by vibration. The trip coils are of the 
armature type with an adjustable air gap, and are 
totally enclosed in dustproof and rustproof covers. 
Opening is assisted by kick-off springs, the move- 
ment being arrested towards the end of the travel 
by oil dashpots which form an integral part of the 
operating mechanism. 

Messrs. Laurence, Scott and Electromotors, 
Limited, Norwich, are showing a selection of their 
well-known motors, arc welders and control equip- 
ment, among which mention may be made of the 
direct-current steel-frame mill motor. The frame 
of this machine, which is illustrated in Fig. 86, 
on Plate XVII, is of welded steel, and is split 
horizontally and hinged on both sides. The commu- 
tator opening is especially large, and is protected 
by a water-tight steel cover. The motor is reversible 
end for end, so that either shaft extension may be 
presented to the work The bearings are of cast 
iron, lined with white metal, and are provided 
with steel slings, so that they and the armature 
can easily be lifted clear of the case. The armature 
spider is of cast-steel, and is keyed to a forged-steel 








shaft of large diameter. The core is built up under 
hydraulic pressure, and is subsequently bored and 
shrunk on to the shaft, keys being used to prevent 
any displacement. The windings are insulated 
with micanite tape and are laid in a micanite trough 
in the slots, the latter being finally closed with 
bakelite wedges. The whole armature is then 
treated with Meggerlac, so that the surface of the 
end windings is smooth and there are therefore no 
holes or interstices in which dust can lodge. The 
commutator forms a separate unit, which is forced 
on to the armature spider and key. 

Messrs. Laurence, Scott and Electromotors are 
also exhibiting a three-phase phase advancer for 
correcting power factor, which has been constructed 
on a principle recently devised by Dr. A. Heyland. 
This machine is self-exciting, and is connected to 
the slip rings of the motor to be compensated, 
supplying the latter with the necessary magnetising 
current component at a pressure which compensates 
for the wattless component due to the leakage flux of 
the stator and rotor windings. An important point 
is that the stator winding on the phase advancer is 
so arranged that stationary commutating fields are 
formed, thus, it is claimed, enabling perfect commu- 
tation to be obtained with the brushes in a fixed 
position relative to the rotating field. 

Among the equipment exhibited on the stand of 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, special attention may be drawn 
to the electro-hydraulic Thrustor, which, it is 
claimed, forms an addition of some importance 
to the range of apparatus which controls mechani- 
cal movements by electrical means. It consists 
essentially of a cylinder containing oil and an 
electric motor-driven impeller, the action of which 
is to raise the piston inside the cylinder. As 
shown in Fig. 87, Plate XVII, which illustrates 
the application of the device to gear changing 
on a large machine tool, it works in a vertical 
position, the piston being normally at the bottom 
of the cylinder with the oil above it. When the 
motor is switched on, the impeller forces the oil from 
the upper to the lower portion of the cylinder 
through two passages round the piston, thus causing 
the latter to rise and exert a steady thrust on the 
operating rods. This double flow gives a balanced 
axial thrust on the impeller, so that no additional 
load is imposed on the bearings. The operating 
rods are connected to a clevis which transmits 
the movement of the piston to the driven me- 
chanism, in this case, a gear-box. The Thrustor 
itself is mounted on a second clevis, which is 
cast solid with its cylinder, so that the unit is 
to some extent flexible and does not tend to bind. 
It can, in fact, be operated at an angle up to 10 deg. 
from the vertical, so that pinned joints can be used 
with any link connections. When the motor is 
switched off, the impeller comes rapidly to rest, 
the oil being forced back through the passages to 
the top of the piston as the latter falls. The 
great advantage claimed for this arrangement 
is that it can not be injured either by overload 
or underload. If the load is greater than the 
Thrustor will lift, the piston remains at the bottom 
of the cylinder, the impeller simply rotating in 
the oil, while if the load is suddenly removed, the 
piston rises to the top of its stroke and remains 
there. The Thrustor is made in three sizes, with 
thrusts of 75, 150 and 500 lb., the strokes being 
2 in., 3 in. and 5 in., respectively. It is further 
claimed that the apparatus can be used in any 
process in which a constant pressure is required, 
such as a large boring mill, where, as shown in Fig. 
88, Plate XVII, two Thrustors are being employed 
to enable the operator to control the machine from a 
point near the cutting tool. Further, by incorpo- 
rating a Thrustor with a spring-set brake, very 
smooth operation can be obtained, and by using a 
time-lag device gradual application of the brake, 
such as is required when handling heavy loads, can 
be effected. 

(T'o be continued.) 


Tue Canaptan Evectricat Cope: Errata.—The 
note on the Canadian Electrical Code which appeared 
on page 223 of our issue of February 24 contains two 
errors of fact. The Code itself was formulated six, and 
not three years ago, and has now been adopted by all 
the nine provinces of the Dominion. 
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ENGINEERING TRAINING AND 
EDUCATION. 

University College Faculty of Engineering.—A bro- 
chure, describing the courses of study in the Faculty of 
Engineering of University College, Gower-street, 
London, W.C.}, leading to the degree of B.Sc. (Engi- 
neering) of the University of London, and the Diploma 
of the College, has recently been issued by the College 
authorities. Degree and Diploma courses of study are 
provided in civil and municipal, mechanical, and 
electrical engineering, while post-graduate courses in 
chemical engineering, and post-graduate and research 
courses in engineering science for the degrees of M.Sc., 
Ph.D., and D.Se., are also available. The brochure 
contains a brief historical survey of the Faculty of 
Engineering, particulars of the courses provided, 
succinct details regarding scholarships, exhibitions and 
prizes tenable by engineering students, information 
concerning students’ organisations, and particulars 
regarding the fees payable. Copies of the brochure 
may be obtained on application to the secretary of the 
College. 


PERSONAL. 

Mr. James Henperson, J.P., deputy-chairman and 
general manager of Messrs. The Frodingham Iron and 
Steel Company, Limited, has been elected president of the 
National Federation of Iron and Steel Manufacturers, for 
1934. 

Messrs. Greenwoop anp Batiey, Luwtrep, Albion 
Works, Leeds, inform us that Mr. D. Landale Frew, 45, 
Hope-street, Glasgow, and Mr. W. Stead, The Corner, 
Hartley-road, Altrincham, who for many years have been 
area representatives for Messrs. John Hands and Sons, 
Limited, and Messrs. Hollings and Guest, Limited, Bir- 
mingham, are now representing Messrs. Greenwood and 
Batley, Limited, for the machines formerly manufactured 
by the Birmingham firms. 

At the recent annual general meeting of the ENGINEER 
ine Gotrtne Soctery, Sir Robert Hadfield was re-elected 
president, Mr. W. Walter Hughes was elected captain in 
succession to Mr. C. W. Myddleton, who has retired, and 
Mr. G. H. Hopewell, of Messrs. Foster, Wheeler, Limited, 
Aldwych House, London, W.C.2, was re-elected honorary 
secretary and treasurer. 

Baron C. Surpa has relinquished the position of 
director of the Aeronautical Research Institute, Tokyo 
Imperial University, after holding the appointment for 
nine years, during which period the Institute has been 
reconstructed. He has been succeeded by Professor 
Koroku Wada. 

The long and close association in the steam-turbine 
field which has existed between Messrs. RicHarpsons, 
WestGartTa AND Company, Limrrep, and Messrs. 
Brown Bovert anp Company, Baden, Switzerland, has 
been recently extended by the acquisition of additional 
licences from the Swiss company for the manufacture 
of turbo-compressors and blowers for all purposes, 
including those for Diesel and aeroplane engines, main 
and exhaust-steam propelling machinery, equipment 
for marine Diesel-electric propelling machinery, and 
auxiliary turbines for all purposes on board ship. A 
joint subsidiary company with the title of Messrs. 
Richardsons Westgarth-Brown Boveri Limited has been 
registered, which will be responsible for all sales in Great 
Britain of the Brown Boveri and other allied products of 
the Hartlepool concern, The registered address of the 
new company is Hartlepool Engine Works, Hartlepool, 
with a London Office at 56, Victoria-street, S.W.1. 


CONTRACTS. 


Messrs, Str WituiAmM ArRoL AND Company, LIMITED, 
Glasgow, have been awarded the contract by the County 
Borough of Swansea for one 150-ton and one 15-ton 
overhead electric travelling cranes for the power station 


at Tir John North. 
Messrs. Arias Disset Company, Limirep, New 
Oxford House, Hart-street, London, W.C.1, have 


received an order for one of their British Polar Diesel 
engines, developing 390 h.p., at 300 r.p.m., to be installed 
in a Thames tug to be built for Messrs. Gaselee and Son 
by Messrs. Cochrane and Sons, Limited, Selby. The 
installation of the machinery will be carried out by 
Messrs. Plenty and Son, Limited, Newbury, Berkshire. 

Orders for some four thousand 20-ton wagons have 
been placed by the Great Western Railway Company 
with Messrs. Fairfield Shipbuilding and Engineering 
Company, Limited, Chepstow (Mon.); Messrs. Welsh 
Wagon Works, Limited, Maindy, Cardiff; Messrs. The 
Gloucester Railway Carriage and Wagon Company, 
Limited, Gloucester; Messrs. The Birmingham Railway 
Carriage and Wagon Company, Limited, Smethwick ; 
Messrs. Charles Roberts and Company, Limited, Horbury 
Junction, near Wakefield; and Messrs. Metropolitan- 
Cammell Carriage, Wagon and Finance Company, 
Limited, Saltley, Birmingham. 


Tue Earta Resistance or TRANSMiIssion Towers: 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may 
be obtained on application to the Department, the 
reference number appended being quoted in each case. 

Overhead-Line Equipment.—The supply of cross-arms, 
stay rods, insulators, and other overhead-line equipment, 
including street-light fittings complete with reflectors. 
The City of Cape Town Electricity Department ; March 


29. (Ref. No. G.X. 12,336.) 
Sludge Pumps.—The supply and delivery of two 


variable-discharge sludge pumps, complete with motor 
and control gear and capable of delivering from 500 to 
2,000 gallons an hour against a total head of 40 ft. The 
Johannesburg City Council; April 8. (Ref. No. G.X. 
12,337.) 


BOOKS RECEIVED. 


United States Geological Survey. Professional Paper 
No. 166. Physiography and Quaternary Geology of 
the San Juan Mountains. Colorado. By W. W. 


Arwoop and K. F. Marner. No. 167. Lower Triassic 
Ammonoids of North America. By J. P. Smrra. 
[Price 70 cents.] No. 171. Geology and Ore Deposits 
of the Pioche District, Nevada. [Price 85 cents.] No. 
173. Geology and Ore Deposits of the Stockton and 
Fairfield Quadrangles, Utah. By J. Grmuasy. Wash- 
ington: Superintendent of Documents. 

Billige Kessel, billiger Dampf. By Diei-Ine E. Prztorivs. 
Berlin: Verkehrswissenschaftliche Lehrmittelgesell- 
schaft m.b.H. [Price 3-50 marks.] 

Department of Overseas Trade. Economic Conditions 
tn Chile, November, 1932. Report. By A. J. Pack. 


London: His Majesty’s Stationery Office. [Price 
la. 6d. net.) 

Department of Overseas Trade. Trade Conditions in 
the Philippine Islands. Report. By G. B. Sansom. 
London: His Majesty's Stationery Office. [Price 
ls. 6d. net.] 

Les Flottes de Combat, 1933. Paris: Société d’Editions 
Géographiques, Maritimes et Coloniales. [Price 45 
francs. | 

Untersuchungen an Fahrbaren Firderbindern fiir den 
Baubetrieb. By Dr.-Inc. Max R. Enrr. Berlin: 


V.D.1. Verlag G.m.b.H. [Price 4-50 marks.]} 

Ohio State University. Engineering Experiment Station. 
Bulletin No. 73. Ohio Stream Flow. Part I. Areas 
of Lakes and Drainage Basins: Run-Off Records 
Prior to 1921. By C. E. Suerman. Columbus: 
Ohio State University. [Price 1 dollar.) 

Il Problema Fondamentale della Prospettiva 
Conica Obliqua. By Dorrt.-Ine. B. Eurtes. 
Typografia del Seminario. 

American Society for Testing Materials. Vol. 32. Pro- 
ceedings of the Thirty-Fifth Annual Meeting, Atlantic 
City, NJ. PartI. Committee Reports. Tentative 
Standards. Part Il. Technical Papers. Philadelphia : 
Offices of the Society. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—-The slight, but welcome, recovery in 
the demand for certain special steels continues in the 
North-Western area, but in most other directions business 
is poor and shows little prospect of improving for some 
time. Foundry-iron makers are renewing their com- 
plaint against the competition now offered by the sale 
of cheap serap, and in some cases report that the purchases 
of this material are now of such dimensions as to be 
reflected directly in current sales of foundry iron. 
General engineering in the area is extremely quiet, 
though a few speciality firms have reasonably heavy 
order books; moreover, light-castings manufacturers 
are relatively well placed. In the North-Western 
hematite industry matters are much more encouraging. 
Conditions are brisk at Barrow in particular, and gener- 
ally, there is such a steady run of business that production 
is barely sufficient to cover needs. Only an expansion 
of the demand from overseas is needed to encourage 
makers to put further plant into operation and increase 
their make, but without that trade the current maximum 
production is thought to be equal to almost any calls 
which may be made purely from the local works and 
home clients in the next few months. 


Recent Orders.—The outlook in the electrical industry 
is considerably brightened by the completion of arrange- 
ments by Messrs. The Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, for the 
provision of electrical equipment for the Hungarian 
State Railways at a cost of approximately 250,000/. 
The order includes the construction of 26 motors, each 
of 2,500 h.p, capacity, and the greater part of the contro] 
equipment for 26 electric locomotives. The work will 
be done partly at the firm's Manchester works, and 
partly at their subsidiary plant at Attercliffe, Sheffield. 


| Some time ago, the Manchester firm fully equipped four 


substations .for the Hungarian State Railways, and 
provided other stock and machinery, and the new order 
is the outcome, it is stated, of the satisfactory nature of 
the earlier work. Although the Salter report is still 


We are asked to state that the main con- | causing clients to withhold orders, motor manufacturers 


tractors for the towers on the Luton-Watford line and at | are securing useful volumes of work, both for passenger 


the River Roding crossing, which were mentioned in the | and utility vehicles. 
Resistance of Transmission | departments in the works of Messrs. Leyland Motors, 


“The Earth 
that appeared on page 145 of our issue of 


article on 
Towers " 


February 3, were Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 





At Leyland, one of the busier 


Limited, is that devoted to the construction of fire 
engines. Builders of lighter machines are also experi- 
encing rather better inquiry. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MipptessrovueGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade continue gradually to improve, and the 
statistical position is now a very strong one. The greatly 
restricted make is inadequate to meet needs, and with 
consumption in excess of output, ironmasters are taking 
quite a firm stand. Quantities stored at the blast- 
furnaces are light, and are being rather rapidly depleted. 
Further moderate home contracts have been arranged, 
and deliveries to Scotland promise to increase in the 
near future, but demand from abroad is still negligible. 
Export quotations are a matter of negotiation, and vary 
a good deal, but for other business prices are firmly 
upheld. To Tees-side buyers No. 1 is 65s.; No. 3 g.m.b., 
62s. 6d. ; and foundry No. 4, and forge No. 4, each 61s. 6d. 
North of England consumers outside the Middlesbropgh 
district have to pay 2s. above these figures, and delivery 
prices of Cleveland iron to customers in the Glasgow area 
are based on No. 3 at 62s. 9d 

Hematite.—East Coast hematite quotations remain at a 
very low level compared with the rates ruling for Cleve- 
land pig, but with demand steadily improving the rather 
heavy stocks promise to be drawn upon in the near 
future, and an upward turn in values is expected. Local 
consumption is increasing, and fairly substantial sales 
have been made to firms in Sheffield and in South Wales, 
whilst one or two Continental inquiries are reported. 
Home customers are still in the market. No. | hematite 
is 59s. 6d., and ordinary qualities are 59s. f.o.t., and 
f.o.b. 

Foreign Ore.—It is difficult to ascertain terms on 
which contracts for foreign ore could be made. For 
odd lots the equivalents of best rubio at 15s. 3d. c.i.f. 
Tees is named, but merchants would not entertain offers 
for supply over periods ahead except at a substantially 
higher rate. 

Blast-Furnace Coke-—Durham blast-furnace coke 
abundant and sales not easily effected, local consumers 
having good supplies—chiefly of their own makes. 
Good average qualities are put at 15s. 6d., delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Rather more business 
is passing in one or two branches of the semi-finished and 
finished iron and steel industries. Prices are firm and 
values of some commodities tend upwards. Prospects for 
producers of shipbuilding requisites are brighter than for 
a considerable time, and manufacturers of railway material 
hope to have better order books in the near future, but 
the outlook for departments engaged on the production of 
constructional steel has not improved. A few orders 
for galvanised sheets have been secured. The principal 
quotations are: common iron bars, 9/1. 15s.; best bars, 
101. 5s.; double best bars, 10/. 15s.; treble best bars, 
11l. 58.; packing (parallel), 8/.; packing (tapered), 10J. : 
steel billets (soft), 5/. 7s. 6d.; steel billets (medium), 
61. 128. 6d. ; steel billets (hard), 7/7. 2s. 6d.; iron and steel 
rivets, 11/. 5s.; steel ship plates, 81. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 103. for parcels of 500 tons and over, and 9. for 
smaller lots; fish plates, 12/. 10s.; black sheets (No. 24 
gauge), 9/. 15s. for delivery to home customers, and 
8l. 10s. for export; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 15s. for delivery to home customers, 
and 10/, 10s. for export. 

Scrap.—Iron and steel scrap prices are expected to 
advance further as the result of increasing scarcity. 
Heavy steel is 42s. 6d. to 45s.; machinery metal, 45s., 
and heavy cast iron, 42s. 6d. 


1s 








SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Tron and Steel——The general condition of the steel 
and engineering trades has undergone little change. 
[Improvement has developed in several branches, but 
to some extent this has been offset by fresh weakness in 
other directions. Business in raw and semi-finished 
materials does not assume encouraging dimensions. 
The absence of forward buying is keenly felt. The odd- 
ment nature of contracts is proving unremunerative to 
producers, who are finding it difficult to maintain current 
output. Both basic and acid materials are in very limited 
request. The heavy engineering and machinery branches 
are operating considerably below capacity. There is 
a steady call for manganese-steel rails, points and cross- 
ings. The remarkable anti-wearing qualities of this 
material are demonstrated in the fact that at a busy 
electric railway junction in London, Sheffield-made 
manganese points have been in use for over fifteen years, 
and have stood the wear imposed by over five hundred 
trains a day. Made of ordinary steel, these points 
would have had a lifetime of approximately twelve 
months. Railway rolling stock is a disappointing line. 
The decline of business on overseas account in wheels, 
springs, rails, buffers, and engine parts has been heavy. 
Four or five years ago trade with India reached a high 
level, but it is now almost negligible. Sheffield railway 
rolling stock producers are, however, optimistic as 
to the future. Works have been overhauled during 
slack periods and are much better equipped to meet the 
revival when it matures. One firm which, during the 
last ten years, has supplied India with over 100,000 
weldless forged-steel hollow buffers, is equipped with 
plant for turning out 1,000 completely-machined buffers 
per week. Though business in shipbuilding materials 
is capable of showing expansion, the outlook is much 
brighter. Increased quantities of steel are likely to be 
used in the construction of merchant ships of the future. 
In some quarters, the all-steel ship is considered a 
practical possibility. Steel is likely to replace w in 
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the construction of hatches, and certain parts of the 
deck. The future demand for thin, rustless, and heat- 
resisting plates and sheets on shipbuilding account is 
likely to be considerable if current anticipations mature. 
The sustained development of electricity services is 
cailing for generators, transformers, switchgear, meters 
and power units made of Sheffield steel. Another line 
where progress is predicted is in the production of coal 
pulverising plant and related_apparatus. The increased 
disposition to use pulverised fuel is likely to result in a 
stronger demand for pulverisers, and steel for the produc- 
tion of conveyors, burners, crushers and other plant. 
The tool trades maintain recent production. There 
is a brisk call for engineers’ and mechanics’ small tools. 
Farm and garden implements show a tendency to improve. 

South Yorkshire Coal Trade.—The position of the coal 
trade generally in this area has undergone no important 
change. Inquiries have become more numerous, but the 
amount of business entered into is capable of considerable 
improvement. Export trade is on the quiet side. A 
bigger tonnage of industrial fuel is being consumed on 
inland account. There is a steady demand for smalls, 
while fuel consumed by low-temperature carbonisation 
plants is more active. The house coal market has 
developed more life, but the gross demand is below 
normal, despite the return of wintry conditions. Gas 
coal is @ progressive line. Foundry and furnace coke 
are only moderate on home and export account. Quota- 
tions are: Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d.; Derbyshire best 
brights, 18s. to 208.; screened nuts, 16s. to 18s. 6d. ; 
Yorkshire hards, 17s. to 18s.; Derbyshire hards, 17s. 
to 18s.; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 
7s. to 8s. 6d.; smalls, 5s. to 6s. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Great Western Railway and 20-ton Wagons.—South 
Wales industries will naturally benefit by the placing by 
the Great Western Railway Company of orders for 4,000 
20-ton steel wagons for Welsh colliery owners. The 
cost of these wagons is about 800,000/., and their con- 
struction will occupy several months. Most of the iron 
and steel will be produced at the South Wales works of 
Messrs. British (Guest Keen, Baldwins) Iron and Steel 
Company, Limited, and a substantial part of the con- 
tracts has been divided between the Chepstow Works of 
the Fairfield Shipbuilding and Engineering Company, 
Limited, and the Maindy Works, Cardiff, of the Welsh 
Wagon Works, Limited. The Great Western Railway 
Company have received many more applications, and 
it is expected that further substantial contracts will be 
placed shortly. The Welsh ports of the company have 
been, in recent years, equipped with 20-ton coal hoists 
at a cost of several millions of pounds. Such economies 
have resulted from the use of 20-ton wagons in the coal 
export trade, that the company give a rebate of 23d. 
per ton in the charges on coal conveyed for shipment in 
these large wagons. The company recently circularised 
the Welsh collieries, stating that they were prepared to 
utilise Government guarantees under the Trades Facili- 
ties Act to build 5,000 all-metal, 20-ton wagons, and hire 
them to colliery companies with the option of purchase 
on terms corresponding with the low interest charges, 
conditional upon an equal tonnage of obsolete wagons 
being scrapped. The response to this exceptional offer 
has exceeded expectations. 

Bristol Channel Pollution.—The efforts of the South 
Wales Sea Fisheries Committee to prevent the pollution 
of coastal waters to save fish and bird life, and prevent 
beaches being spoiled for visitors, are being seconded by 
the Cardiff and Glamorgan Joint Laboratory Committee, 
who have undertaken to take regular samples of the 
water in rivers and streams with the view to the detec- 
tion of pollution by garages and others turning waste 
oil into sewers, and also deter other forms of pollution 
by works, &c. 

v 





age.—What is declared to have been 
the worst snowstorm of the last fifty years, attended by a 
fierce easterly wind, swept over South Wales last Friday 
and did an immense amount of damage, which will take 
months to repair. Railways, docks, collieries, and 
numerous works were brought to a standstill until 
clearance could be effected, and overhead telephone and 
electric power lines were much damaged and in some 
placesdestroyed. There was a general temporary hold-up 
of shipping trade. Floods caused by the rapid thawing 
of the snow did much damage to roads and bridges. 

Coal Quota Arbitration—In South Wales in recent 
years the development of colliery enterprises has been 
materially retarded because of the operation of the Coal 
Mines Act, which strictly limits, by quota, the production 
of individual collieries. Only in the case of combinations 
able to provide an outlet for the coal from a new colliery, 
by closing down older and uneconomical pits, has it been 
practicable to go on with the sinking and equipment of 
new collieries. Considerable importance is therefore 
attached to an arbitration before Mr. Trevor Hunter, 
K.C., postponed from last Saturday until Friday of this 
week through the snowstorm. Certain Swansea district 
collieries applied to be placed in a special class with a 
special quota so as to be able to supply the increased 
quantity of coal required by the renewal of activity of 
works in that area without having to purchase coal 
from other collieries. The District Coal Board rejected 
the application, and the appeal followed. 

Welsh Shippng Decline.—It was disclosed in the annual 
report of the Cardiff and Bristol Channel Shipowners’ 
Association that at one time last year, 170 Cardift vessels, 
nearly 60 per cent. of the total controlled by Cardiff firms, 
were laid up. The enforced liquidation of certain com- 
panies and sales of vessels by others caused the tonnage 
controlled to be reduced by 206,000 tons deadweight. 
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NOTICES OF MEETINGS. 





INSTITUTION OF 
6 p.m., 85, The 
Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
Discussion on ‘“ Modern Steam Propulsion for Ships,” 
by Major W. Gregson. North-Hastern Branch : Wednes- 
day, March 8, 7 p.m., Mining Institute, Newcastle-on- 
Tyne. “ The Engine of the Armstrong-Saurer Com- 
mercial Vehicle,” by Mr. W. H. Worrall. South Wales 
Branch: Thursday, March 9, 6 p.m., South Wales 
Institute of Engineers, Cardiff. ‘“ Fatigue, Corrosion, 
and Corrosion Fatigue,”’ by Professor F. Bacon. 


Junior InstirvTion or ENGIneERs.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. “‘ Virtues and Vices 
of Some Metals,” by Mr. W. E. W. Millington. Friday, 
March 10, 7.30 p.m. ‘* Notes on Engineering Achieve- 
ments in South Africa,” by Mr. F. C. Meadows. 


Royat Instrrution.—Monday, March 6, 5 p.m., 
Albemarle-street, W.1, General Meeting. Tuesday, 
March 7, 5.15 p.m. “ Analysis of Crystal Structure by 
X-rays: A Review of the Work of Twenty Years,”’ by 


MaRINE EnNGiIneEers.—To-night, 
Minories, E.C.3. Annual General 


Sir W. Bragg. Thursday, March 9, 5.15 p.m. 
** Geography in the Public Service,’ by Professor A. R. 
Hinks. Friday, March 10,9 p.m. “ Recent Researches 


on Transmutation of the Elements,‘’ by Lord Ruther- 
ford. Saturday, March 11, 3 p.m., “ Detection and 
Production of Swift Particles,” by Lord Rutherford. 


ENGINEERS’ GERMAN CrROLE.—Monday, March 6, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 


gate, S.W.1. “ Brown-Coal Formation, Extraction, 
and Preparation,” “Ground Improvement by Soil 
Renewal,” by Dipl.-Ing. F. Kienast. 


Roya Society or Arts.—Monday, March 6, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture. ‘“Welding 
and Allied Processes for Engineering Purposes ” (Lecture 
I), by Mr. A. Stephenson. Wednesday, March 8, 8 p.m. 
** Recent Developments in the Warming and Ventilation 
of Buildings,” by Mr. J. L. Musgrave. Friday, March 
10, 4.30 p.m. “The Development of Mechanical 
Transport in India,”’ by Lt.-Col. F. P. Barnes. 


Society or CuEemicat InDustry.—Monday, March 6, 
8, p.m., Chemical Society, Burlington House, Piccadilly, 
W.1. Joint meeting with London Section and Plastics 
Group. “ Plastics with Special Reference to Cellulose 
Materials,” by Dr. W. J. Jenkins. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, March 7, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “Phe Migration of Oil and 
Natural Gas,”’ by Prof. V. C. Illing. 


Institute oF Transport.—Bristol and District 
Section : Tuesday, March 7, 5.40 p.m. The University, 
Bristol. ‘*‘ Some Effects of Part IV of the Road Traffic 
Act, 1930,” by Mr. E. F. Horobin. 


InsTITUTION oF CrviL ENGINEERS.—Tuesday, March 7, 
6 p.m., Great George-street, 8S.W.1. Adjourned discussion. 
« Electric Trains for Services with Frequent Stops,” by 
Mr. C. B. Unwin. “ Primary Considerations ED 
Steam, Electric, and Diesel-Engine Traction,” by Mr. 
H. W. H. Richards. “Some Features of Desi in 
Electric Rolling Stock for Intense Service,” by Mr. W. 8. 
Graff-Baker. Wednesday, March 8, 6.30 p.m. Students’ 
Meeting. ‘Some Problems of Coast Defence,” by 
Mr. F. B. 8. Grimston. 


InstrTuTION oF Etxcrrican ENGINEERS.—North 
Midland Centre: Tuesday, March 7, 7 p.m., Hotel 
Metropole, Leeds. “‘ The Present Practical Limits of 
Power-station Efficiency,”” by Mr. W. 8. Burge. South 
Midland Centre: Tuesday, March 7, 7 p.m., Central 
Technical College, Birmingham. Joint meeting with 
Institution of Civil Engineers and Institution of Mechan- 
ical Engineers. Faraday Lecture. “ Lightning and 
How the Engineer Deals with its Effects,”” by Professor 
J. T. MacGregor-Morris. London: Thursday, March 
9, 6 p.m., Victoria Embankment, W.C.2. “ Ionization 
in Cable Dielectrics,” by Mr. P. Dunsheath. London 


Students Section : Friday, March 10,6.15p.m. “ Turbo- 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
March 7, 7.30 p.m., Royal Geographital Society, 
societies. ‘‘ Some Notes and Observations on Petrol 
and Diesel Engines,” by Mr. H. R. Ricardo. 
Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. Annual General Meeting. For programme 
NEWCOMEN Socrety.—Wednesday, March 8, 5.30 
Caxton Hall, Westminster, 8.W.1. “‘ Evolution of 
INSTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
March 9, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
France. ‘‘ Reinforced Concrete Grain Silos,” by 
Mr. T. J. Gueritte. 
9, 6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. “Engine Cooling Research,” by Mr. R. 
Norrs-East Coast InstiTuTION or ENGINEERS AND 
SurpsurtpeRs.—Friday, March 10, 6 p.m., Mining 
tinuities,” by Dr. B. C. Laws. 
MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 





Electric Marine Propulsion,” by Mr. H. W. Beard 
Kensington Gore, 8.W.7. Joint Meeting with various 
‘INSTITUTE OF METALS.—Wednesday, March 8, 10 a.m., 
see page 197 ante. 
pm. 
y 
American Bridges,” by Capt. L. N. Edwards. 
Joint meeting with Société des Ingénieurs Civils de 
Royat AEronavuTicat Socrety.—Thursday, March 
McKinnon Wood. 
Institute, Newcastle-on-Tyne. “Structural Discon- 
March 10, 7.15 p.m., Engineers’ Club, Albert-square, 


Manchester. “Design and Operation of Industria! 
Furnaces using Gas, Oil, and Electricity,” by Mr. 8. N. 
Brayshaw. 

Rattway Civs.—Friday, March 10, 7.30 p.m., 57, 
Fetter Lane, E.C.4. “The Railways of the Isle of 
Wight,” by Mr. C. V. Anderson. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—A better tone is again noticeable 
in the steel trade of Scotland, and the outlook overall is 
much brighter. The intimation of the placing of more 
contracts on the Clyde means a little increase in the 
demand for shipbuilding material, but, while this im- 
provement is most welcome, a much larger tonnage is 
necessary to make the producing works really busy in the 
true sense of the word. For structural material the 
demand is exceedingly slow. Export business is gradu- 
ally improving and some orders for Canada have already 

en secured, while there are inquiries in the market for 
quite a fair tonnage of general material. In the black 
steel sheet trade a quiet tone prevails, but there is a 
fair outlet for the lighter gauges. The heavier gauges and 
galvanised sorts are extremely dull. Prices keep steady, 
and are as follows :—Boiler plates, 91. per ton; ship 

lates, 81. 158. per ton; sections, 81. 7s. 6d. per ton ; 
lack steel sheets, } in., 8/. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11/. 58. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—The position of the malleable- 
iron makers in the West of Scotland is still very unsatis- 
factory as specifications are very scarce. The re-rollers 
of steel bars are also very short of work; and are experi- 
encing keen competition for export orders. The current 
market prices are as follows :—‘‘ Crown” bars, 91. 15s. 
per ton for home delivery, and 9I. 5s. per ton for export ; 
and re-rolled steel bars, 7/. 5s. per ton for home delivery 
and 6/. 10s. per ton for export. 


Scottish Pig-Iron T'rade.—No improvement falls to be 
recorded in the state of the Scottish pig-iron trade, and 
the local demand is very small. The overseas demand is 
also of little consequence at the present time and there are 
no signs of the approach of any betterment meantime. 
The following are to-day’s quotations :—Hematite, 
66s. per ton, delivered at the steel works ; foundry iron, 
No. 1, 67s. 6d. per ton, and No. 3, 65s. per ton, both 
on trucks at makers’ yards. 


Scottish Pig-iron Shipments.—The shipment of Scottish 
- from Glasgow Harbour for the week ending last 

turday, February 25, only amounted to 30 tons. Of 
that total, 20 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year the figures 
were 600 tons overseas and 23 tons coastwise, making 
a total shipment of 623 tons. 

Scottish Shipbuilding.—A certain amount of improve- 
ment has taken place in the Scottish shipbuilding industry 
since the turn of the year, and particularly during the 
past month, because of the orders secured for new 
tonnage. Four war vessels, four cargo vessels, and one 
coaster, as well as the usual machinery, makes quite 
a satisfactory haul for Clyde yards for one month, and 
as there are a number of inquiries in the market for 
cargo vessels, the outlook is decidedly better. No boom 
is expected, nor can this come about so long as there is 
so much industrial depression at home and abroad, but 
shipowners are very em that freights will improve 
at no distant date. The output from Scottish yards 
since the beginning of the year has been exceedingly 
poor; the following figures give the details :— 


January. February. 
es- Ves- 
sels. Tons. sels. Tons. 
The Clyde ... vee ow & 2 1 1,285 
The Forth ... eee ove l 790 1 280 
The Tay ... one ie ae — -— — 
The Dee and Moray Firth — 1 212 
2 2,190 3 1,777 


As well as the above vessels launched, several other 
smaller vessels were put into the water during the 
period. It is of some interest to note,that a con- 
siderable reduction has been made in the number of 
vessels laid up. Some have been put into commission 
again, while others have been sold to foreign buyers or 
sent off for breaking up, and the latest figures show that 
since the beginning of January the tonnage laid-up in 
the Clyde area has been reduced by 21 vessels, represent - 
ing 74,000 tons. 

Shipbuilding Contracts. —Messrs. Lithgows, Limited. 
Port-Glasgow, have again secured more work by the 

lacing of orders for other two cargo steamers by Messrs. 

. and C. Harrison, Limited, London. These new 
vessels will be of 8,500 tons deadweight, and will be 
specially designed to secure the utmost economy with 
profitable trading. The propelling machinery, which 
will be supplied by Messrs. David Rowan and Company, 
Limited, Glasgow, will consist of triple-expansion 
engines developing about 2,500 ih.p. It is interesting 
to note that since the autumn of 1931, Messrs. Harrison 
have now placed orders for 10 cargo steamers with 
Messrs. Lithgows. 
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Ex-Britisu WESTINGHOUSE AssociaTion.—The 
fourteenth reunion dinner of the Ex-British Westinghouse 
Association will be held at the Trocadero, Shaftesbury- 
avenue, London, W.1, on Friday, March 17, at 6.45 p.m. 
Applications for tickets, price 14s. 6d. each, should be 
received not later than Wednesday, March 8, by the 
honorary treasurer of the Association, Mr. L. 8. Hawes, 





51 Fontenoy-road, Balham, London 8.W.12 








Saas ENGINEERING. [MARCH 3, 1933. 











H.M. SUBMARINE “THAMES.” 
CONSTRUCTED BY MESSRS. VICKERS-ARMSTRONGS LIMITED, ENGINEERS AND SHIPBUILDERS, BARROW-IN-FURNESS. 


(For Description, see Page 258.) 
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THE REORGANISATION OF 
ELECTRICAL DISTRIBUTION. 


ALTHOUGH it is too early to say whether the 
reorganisation, in this country, of electrical genera- 
tion and transmission on a national basis will prove 
a success, and there are some who hold that 
it must be a failure, it has already given rise to the 
proposal that the much more difficult problem of 
distribution should be tackled on similar lines. 
We believe we are right in saying that the first 
suggestion of this kind was made by Mr. A. Nichols 
Moore in the Presidential Address, which he delivered 
to the Incorporated Municipal Electrical Association 
in 1929, when he argued that distribution should be 
handled by bodies of increasing size, controlling 
greatly extended areas and free from local politics. 
The same idea has since been made a prominent 
plank in the platform of the Labour Party, though 
we may hazard the opinion that this is due mather 
to its political attractions than to the technical 
advantages it might bring in its train. It has also 
been widely canvassed, mainly unofficially, in 
engineering circles, where it has been hailed with 
but faint enthusiasm. It may be recalled, however, 
that the Weir report and all that has followed from 
it had a similar reception. 

Before deciding whether the problem of dis- 
tribution can be dealt with nationally, it would 
be well that its nature should be accurately deter- 
mined. It is clear that it has many sides, and that 
there are numerous reasons why development is not 
more rapid. One of them is that an ultimate supply 
is now being given at no less than seven different 
voltages, and on both the alternating and direct- 
current systems. Another is that there are almost 
as many different tariffs as there are undertakings, 
and that the ingenuity with which many of these 
have been devised is as astonishing as it is mis- 
placed. A third is that the energy With which sales 
are stimulated varies a great deal from area to 
area, and a fourth is the difficulty of giving a supply 
economically in sparsely-populated districts. That 
it would be well worth while accelerating progress 











by paying attention to these points is shown by 
the fact that only some 3,300,000 of the 11,000,000 
inhabited houses in the country have an elec- 
tricity supply, a state of non-saturation which 
is obscured by the increase in domestic sales, 
from 607,000,000 kw.-hr. in 1921-22 to 2,744,000,000 
kw.-hr. in 1930-31, so that in the latter year they 
formed 30-3 per cent. of the total output. These 
figures indicate that much more remains to be 
done, even in the well-developed areas. If, in 
fact, 1,000,000 new consumers could be connected 
each year, and existing consumers could be en- 
couraged to increase their present consumption, 
there is no reason why the total domestic sales 
should not rapidly become equal to double the 
present output for all purposes. To attain this 
end, however, it is necessary that the tariffs 
should be made sufficiently attractive, say 0-5d. per 
kilowatt-hour plus an average fixed charge of 5. 
In fact, it may be argued with some 


per annum. 
cogency that in areas where the consumption 
is low the immediate reason is high charges. 


The result is that the cost per kilowatt-hour is 


also high, thus necessitating the maintenance 
of the charges at too exalted a figure. In the 
one reason for this has been the need 


past, 
for expending large sums on generating plant in 


advance of requirements. The coming of the grid 
should help to remove this disability. Another 
reason is that distribution capital is being inefficiently 
used, a fault that can only be corrected by increased 
sales. But increased sales will mainly be brought 
about by lower tariffs. There is, therefore, a vicious 
circle which must in some way be broken. 

That the “ distribution capital efficiency 
in many cases be improved and that, statistics not- 
withstanding, development is slower than it ought 
to be was the theme of a paper informatively 
entitled “An Analysis of the Costs of Electricity 
Supply and Distribution in Great Britain and Some 
Suggestions as to the Causes of and Remedies for 
the Slow Rate of Development,” which was read 
before the Institution of Electrieal Engineers on 
Thursday, February 2, by Mr. J. M. Kennedy and 
Miss D. M. Noakes. Examining the period from 
1921-22 to 1930-31, the authors pointed out that 
while the total capital invested in electricity supply 
increased by 145 per cent., the sum that must be 
allocated to distribution rose by 185 per cent. 
Again, while the electricity sold per pound of 
generation capital increased during the same decade 
from 44-7 kw.-hr. to 64 kw.-hr., the correspond- 
ing advance per pound of distribution capital was 
only from 46 kw.-hr. to 46-8 kw.-hr. In other 
words, the distribution capital efficiency was no 
higher in 1930-31 than in 1920-21, though the 
quantity of electricity sold had increased by 200 
per cent. Further, the increase in revenue was 
not so rapid as the increase in capital expendi- 
ture, a condition which, though satisfactory so far 
as it is accounted for by a reduction in operating 
costs, is unsatisfactory so far as it indicates a 
lack of development in the amount of electricity 
‘sold per pound of capital invested. It is clear, 
too, that this lack of development is entirely 
on the distribution side, as is shown by the fact 
that while generating costs have fallen from 
1-69d. to 0-676d. per kilowatt-hour sold, distri- 
bution costs have only decreased from 0-812d. to 
0-706d., i.e, by 13 per cent. as against 60 per 
cent. It is only fair to add, as was pointed out in 
the discussion, that these figures take no account of 
expenditure on cables that have been removed or 
of the fact that in many areas mains have been laid 
in anticipation of further developments and so are 
not yet earning a full profit. For instance, in West 
Ham the distribution capital has been doubled 
in five years, while according to one authority, 
12,500,0001. per annum has been spent on the net- 
work by the country as a whole during a period of 
intense depression. 

Nevertheless, it is abundantly clear that efforts 
must be made to increase the amount of electricity 
sold per pound of distribution capital, as this will 
result in a decrease in the distribution costs and 
charges per kilowatt-hour. That this can be done 
is shown by the fact that, at Wimbledon during the 
decade under consideration the electricity sold per 
pound of distribution capital increased from 24-9 
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kw.-hr. to 48-8 kw.-hr., while the distribution | bour would seem the best cure, though it might not 


costs and charges fell from 1-565d. to 0-792d. | 
per kilowatt-hour sold. Unfortunately analysis | 


indicates that 40 per cent. of the total number | 
of undertakings are only selling 25 kw.-hr. per | 
pound, or less, and that the corresponding cost | 
exceeds 2d. per kilowatt-hour in 32 per cent. of the | 
The question is how is this to be altered. 
The authors’ contention is that concentration will | 
be equally effective on the distribution as on the | 
weneration side, They argue that if a number of the 
smaller undertakings were merged into one large unit 
with a capital of some 1,000,0001., the distribution 
costs could be reduced from 18 per cent. to 14 per 
cent., and the cost of current decreased by 25 per 
cent. A further result would be an improvement 
in the load factor, thus decreasing the cost of supply 
from the Central Electricity Board and, combined 
with more attractive tariffs, leading to progress at 
in ever-increasing rate. The main obstacle to this 
proposal is that the unprogressive undertakings 
are not so placed geographically as to render com- 
bination easy. Moreover, a small capital is not 
necessarily a mark of inefficiency, nor a large capital 
of progressiveness, as the state of some of the London 
companies shows. Fortunately for the critics, 
the authors go a step further and suggest that a 


Canes, 


be easy to apply in practice. Public opinion would 
be of great assistance, and would be strengthened by 
the fact that it will soon be difficult to advance cogent 
reasons for different retail prices being charged in 
contiguous areas, when all are obtaining their 
supplies from the same source and at the same 
price. The problem is, in fact, one for local 
rather than general treatment, and the important 
point is what this treatment should be and how it 
can best be applied. It is a pity this was largely 
overlooked in the discussion. It is no good ignoring 
the fact that progress can, and must, be accelerated. 


THE WORK OF THE FUEL 
RESEARCH BOARD. 
Tue financial stringency during the past year 
determined the Fuel Research Board to concentrate 
on such work as gave promise of results having 


immediate practical importance. Their report,* 
just issued, therefore deals with no striking 


developments. The experimental brick retort put 
into operation in November, 1930, has proved very 
satisfactory, being free from the distortions, which 
sooner or later obstruct the working of cast-iron 
retorts. Some 2,300 tons of coal were carbonised 





Distribution Board not exceeding five members 
should be established in each of the areas delimited 
by the Electricity (Supply) Act 1926 with a Central 
Distribution Board to co-ordinate their work. 

It will be obvious that this proposal goes far 
beyond the mere attempt to make inefficient under- 
takings efficient. It was probably for this reason 
that the reception accorded it was definitely un- 
favourable, Speaker after speaker protested against 
the formation of yet another authority, and some 
even went so far as to suggest the removal of one 
that already exists. Objection was further raised 
to the implication that the industry was backward 
seeing that, in spite of the industrial depression, the 
total output now corresponds very closely with the 
Commissioners’ estimates. There was general con- 
cern that the efforts which are being made to increase 


business should not be stultified by the operations | 


of some central body with no close contact with the 
consumer. It is interesting to note, however, that 
without exception, these protests all emanated 
from those who control progressive undertakings, 
and that there was a surprising eagerness to assume 
a cap which, it could be demonstrated, did not 
fit, ‘The others, and they exist, did not appear, 
perhaps because they did not realise that such 
a paper was being read. 

For the moment, Mr. Kennedy’s answer to his 
critics is that London, with thirty-eight different 
local authorities and fourteen companies supplying 
electricity on different systems with different 
tariffs and under different conditions, is a good 
argument that a change is necessary. He sup- 
ported this view by the warning that if the industry 
did not make the change themselves the first 
Labour Government would do it for them. We 
are bound to say that we prefer him when he 
draws technical deductions from technical data 
than when he thus assumes the role of the fat 
boy. We are with him, however, to the extent 
of believing that the electrical industry would 
do well to keep away from Parliament. That being 
so, we would point out that the Distribution Boards, 
which he and his co-author envisage, could not be 
set up without legislation and that any Bill pro- 
moted for that purpose would probably undergo 
drastic and undesired changes on its way to the 
Statute Book. Indeed, if past history is any guide, 
the electrical industry has as much to fear from Con- 
servatism as from Labour, ana from Liberalism in 
its many forms, as from either. The question 
remains, how can the industry improve itself ? 

The position is, we think, that the majority of 


in it during the year, and with certain coals, a good 
| smokeless fuel was obtained with a throughput of 
|10 tons a day. This, however, was a maximum 
figure, and with strongly-caking coals the through- 
| put fell to four tons per day. 

Two more brick retorts of a somewhat improved 
|pattern are in course of erection. The coke 
|} resulting from this low-temperature carbonisation 
|contains 9 per cent. of volatiles, and is stated to 
| burn well in the domestic hearth. A simple 
}attachment, by which even somewhat refractory 
cokes can be burnt satisfactorily in an ordinary 
grate, is described in another part of the report. 
This has already been fitted to a number of grates 
in Government offices, and has the advantage of 
| eliminating down draught. 

The retorts have also been fed in some cases with 
wet coal direct from the washery, and throughputs 
| of 7 tons to 8 tons a day obtained. It may be noted, 
| in this connection, that as matters stand to-day, 
| about 65,000,000 tons of coal per annum are cleaned 
| before they are marketed, and the proportion is 
steadily increasing. Some Yorkshire coals are now 
cleaned down to 0-8 per cent. of ash. Another 
interesting point established is the possibility of 
| producing a good “lump” smokeless fuel from 
|small coal. The slacks used in this experiment had 
ash content, and throughputs up to 6 tons 
a day were obtained. 

From the technical standpoint, the problem of 
| low-temperature carbonisation may be considered 
|}as solved, but the financial success of the process 
| depends on the possibility of disposing profitably 
of the tar and other by-products, and much study 
|has been given to this problem during the year 
lunder review. Its difficulties have been increased 
| by the marked fall in the prices of all such by- 
products. The value of any carbonising process 
depends, therefore, in part on the character of the 
tar produced. Actually, it has been proved in the 
laboratory that these low-temperature tars can be 
converted into excellent motor spirit and Diesel oil, 
with an entire elimination of pitch. Treatment on 
a large scale is now to be undertaken, work being 
directed along two main lines; in the one case the 
tar will be hydrogenated to produce motor spirit and 
heavy oils, and in anotHer plant it will be subjected 
to fractional distillation. In hydrogenation crack- 
ing it has been found advantageous to work with 














a low 








| the crude tar, which contains from 2 per cent. to 


3 per cent. of water. In one series of experiments 
the tar was treated in the Bergius plant at a tem- 
perature of 450 deg. C. to 460 deg. C., hydrogen 





undertakings are reasonably progressive and that | 
their condition will continue to improve. There 
are, therefore, good reasons for arguing that they 
may be left to work out their own salvation. | 
On the other hand, it is not so easy to suggest a 
remedy for the “black spots.” Where there 
a number together, grouping would probably 
be as effective a solution as any. Where they are 
isolated, absorption by a more progressive neigh- 


are 


being supplied under a pressure of 200 atmospheres. 
Molybdic acid to the extent of 2} per cent. was 
added as the catalyst. Amongst the products was 
a clean red oil, completely soluble in light petroleum. 


|The net result was that one ton of coal carbonised 


vielded 20 gallons of tar, from which by hydrogena- 
tion cracking, 214 gallons of oil were 
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obtained. | 


This yielded 8-3 gallons of crude spirit, 12-4 gallons 
of Diesel oil, and 0-8 gallon of refined viscous oil. 
The hydrogen consumption was 1,350 cub. ft. From 
the crude spirit, 7-4 gallons of refined spirit were 
obtained, which on trial proved to have marked 
anti-knock properties. It is, however, deficient in 
low boiling constituents, and if used alone there 
would be difficulty in starting up an engine when 
the temperature was near the freezing point. The 
spirit should, however, be useful for blending. 

It was hoped that the viscous oil obtained might 
prove a serviceable lubricant, but experiment 
showed it to lack stability at moderately high 
temperatures. 

In some further experiments in which the hydro- 
genation was worked as a continuous process, the 
spirit obtained represented 45 per cent. of the 
weight of the original tar, and the Diesel oil amounted 
to 28 per cent. In this case the hydrogen con- 
sumption was 2,400 cub. ft. 

In further work on the hydrogenation of coal it 
was found that the addition of a small proportion of 
titania to the ferric oxide used as catalyst had 
excellent results, and in general that compounds of 
tin and other members of the same group in the 
periodic system were effective catalysts. In some 
of the later work it was found possible to reduce 
the proportion of catalyst required to 0-1 per cent. 
or less. 

In the original Bergius process the coal and the 
catalysts were worked into a paste before treatment. 
It has now been found possible to effect the reaction 
without the use of any pasting medium, a stream of 
hydrogen under pressure being passed over the coal, 
which is maintained at a temperature of 430 deg. C. 
The stream of hydrogen passes next into another 
vessel maintained at a temperature of 450 deg., 
in which a catalyst is suspended. The oil vapours 
thus obtained yielded, after further treatment, 140 
gallons of spirit per ton of dry ash-free coal. Tested 
in an engine the highest useful compression ratio of 
6-36 was recorded, whilst the corresponding figure 
with ‘Summer Shell” motor spirit was 5-76. 

Considerable attention has been devoted to the 
use of pulverised fuel. A short flame burner has 
been devised in which the mixture of primary air 
and fuel issues through a grid in a series of thin 
ayers. 

The secondary air, which is by preference pre- 
heated, is fed in between these layers. In its latest 
modification this burner has been found to work 
satisfactorily with every fuel so far tested, including 
South African coals and low-temperature coke 
breeze. 

Another device experimented with is a vortex 
combustion chamber. This consists!of a shallow cylin- 
der having a relatively small axial outlet. The air 
and pulverised fuel are blown in tangentially at the 
periphery of the chamber. Very promising results 
have been secured ; in one arrangement some 350 
lb. of fuel have been burnt per hour in a chamber 
measuring 3 ft. in diameter by 134 in. deep. One 
difficulty met with has been some deposit of solid 


fuel. This was successfully overcome, but the 
chamber then overheated and possibly water 


cooling may prove necessary. Even low-volatile 
fuels such as coke and anthracite can, it is found, 
be burnt completely and smokelessly and they light 
up at once. 

The report refers to the use of oil with coal in 
suspension, and states that experience has usually 
shown that sooner or later the coal has deposited. 
With mixtures made in 1930 at the Fuel Research 
Station, in which a new stabiliser was added, there 
was little settlement at the end of two years. 


NOTES. 

James Watt Memoria INSTITUTE AT BIRMINGHAM. 

Ir will be remembered that in 1919 the centenary 
of the death of James Watt was celebrated in 
Birmingham. At the time funds were raised for 
the purposes of the commemoration and of a suitable 
permanent memorial. The latter, in addition to 
a memorial volume, took the form of a research 
scholarship in mechanical engineering at the 
Birmingham University. A considerable balance 
remained, however, in the hands of the trustees, 
and it was hoped that this would form the nucleus 
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of a fund which might, in time, accumulate suffi- 
ciently to provide for a memorial building for the 
use of the various engineering societies. Although 
the balance available for this was some 6,000/., it 
is now realised that for the fund to expand enough 
for this purpose would require the lapse of a very 
considerable period, and the proposals have there- 
fore been modified lately so as to put the scheme 
on a serviceable footing without further delay. 
Instead of building, the trustees have recently 
acquired premises in a new block known as York 
House, and this will be known as the James Watt 
Memorial Institute. The premises consist of a 
ground floor with its own entrance in Great Charles- 
street. The accommodation provides a meeting 
hall capable of seating 200 people, a library, com- 
mittee room, cloak-room, &c. The capital in the 
hands of the trustees will be kept intact, the interest 
being used for the upkeep and running of the 
Institute, supplemented by other support from 
the societies, &c., interested. So far, promises 
to this effect have been forthcoming from the Insti- 
tute of Mechanical Engineers, the Institution of 


Structural Engineers, Institution of Welding 
Engineers, Institution of Production Engineers, 


Institution of Metals, Institution of Electrical 
Engineers, &c., as well as from firms and individuals. 
It is hoped that in addition to their own meetings, 
the various bodies will hold informal joint meetings, 
thus bringing members into closer touch with each 
other. It is understood that the premises will be 
ready by April. The present trustees are Sir 
Harry G. Barling, Major 8. J. Thompson, D.S.O., 
Mr. J. D. Watson, Mr. R. A. Chattock, and Mr. W. B. 
Challen. Contributions to this very commendable 
effort may be sent to the last named, at Derwent 
Works, Constitution Hill, Birmingham. 


Betrer SELLING. 

The complaint that representatives of firms 
exhibiting at trade fairs are sometimes too care- 
too ignorant or too indifferent to take 
full advantage of the opportunities for receiving 
customers, which present themselves, should no 
longer be heard, if the individuals concerned make 
an intelligent study of a manual entitled “ Even 
Better Selling,” which has recently been issued by 
the Incorporated Sales Managers Association, 
101, Great Russell-street, London, W.C.1, at the 
price of 2s. Its authorship is due to an Advisory 
Committee of experienced sales managers, which 
was appointed by the Association, this body working 
in conjunction with the staff of Harold Whitehead 
and a number of important exhibitors at the British 
Industries Fairs. The subjects covered include the 
purposes of exhibitions and the opportunities they 
offer; the fundamental requirements of exhibi- 
tion selling; stand equipment; the personal 
characteristics of the salesman ; proper methods of 
yreeting the enquirer, including the overseas buyer ; 
presenting the goods ; answering objections and clos- 
ing the interview. The contents of each of the seven 
chapters are supported by a number of “ panel ” 
pages of “ fact ” information set out in a form that 
is suited to quick reference. The axiom that the aim 
of such fairs should be to assist the buyer to buy in 
the shortest time and the easiest manner is properly 
stressed, while the no less important point that 
their object is to enable the exhibitor to show his 
yoods with the minimum of expense is emphasised. 
At the same time what a salesman should not do is 
illustrated by “ horrible examples,” and these may 
well be the most useful part of the book. The 
manual strikes us as being just what is required, 
and we hope that it will be widely circulated and 
closely studied. 


less, 


DigseL-ELectric Exrress Rau. Coacu. 


During the period of the British Industries Fair 
at Castle Bromwich, Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Engineers), Limited, and 
Messrs. Shell-Mex and B.P., Limited, with the 
co-operation of the London Midland and Scottish 
tailway, have been running a 250-h.p. Diesel- 
electric rail coach between London and Birmingham 
and back each day. The power unit and chassis of 
this car are generally similar to those of one described 
on page 10 of our issue of January 1, 1932, but the 





passengers respectively. In addition, there are a 
kitchen and well-equipped cloak-room accommoda- 
tion, the remainder of the space being occupied by 
the engine compartment and a driver’s cab at each 
end. The interiors of the saloons are lined with 
mahogany panelling with decorations to match, and 
the artificial lighting is obtained from overhead 
fittings and from concealed strip lights placed behind 
shaded translucent pelmets above the windows. 
The car is scheduled to make the down journey 
between the regular 11.30 a.m. express from London 
to Birmingham and the 11.50 a.m. “ Comet,” and 
the up journey after the 4.50 p.m. express from 
Birmingham to London, which is timed to run the 
stretch between Coventry and Willesden at an 
average speed of 61 m.p.h. We understand that 
on the first five days of the fair it ran 1,157 miles 
without a hitch, the total fuel consumption being 
225 gallons and the cost 0-68d. per train-mile. Last 
Friday, in spite of the blizzard, it ran from London 
to Birmingham with a fuel consumption of 20 gallons 
at a cost of 5s. 10d., and on the return journey 
only 10 minutes were lost through traffic disloca- 
tion. On Monday last, when our representative 
made the trip, the down journey of 113 miles was 
accomplished on time, while in the opposite direc- 
tion the car reached Euston one minute early, in 
spite of severe slacks between Birmingham and 
Rugby. A speed of 70 m.p.h. was attained on 
several occasions, and the car rode extremely well. 
This experiment is interesting in view of Dr. 
Lanchester’s British Association proposal made in 
1913. We commented on the subject generally in 
our issue of February 13, 1914. 


TmDAL FLoops ON THE THAMES. 


The occurrence last November of an abnormal 
tide on the Thames, during which the water rose 
at Hammersmith to a height some 5 ft. above the 
normal high tide level, has decided the London 
Jounty Council to again approach the Government 
for aid towards a further inquiry into the probability, 
frequency and amplitude of storm surges in the 
North Sea. When a similar proposal was made in 
1930, the Treasury refused to make any contribu- 
tion to the cost, on the ground that the matter was 
of local rather than national importance, and the 
inquiry should therefor be financed by the autho- 
rities directly concerned. A second application 
made in 1932 was refused on the same grounds, 
and a third attempt to secure a Government sub- 
vention is now to be made. In view of the fact that 
the storm surges affect large areas and cause floods 
in widely separated districts, the London County 
Council maintain that there is a good case for a con- 
tribution from the national exchequer. Support 
for this contention has been obtained from a number 
of public authorities, including the Canvey Island 
Commission, the Great Ouse Catchment Board, the 
Herne Bay Urban District Council, and the River 
Trent Catchment Board, who are prepared to join 
the London County Council in a deputation to the 
Minister of Health. Provided the co-operation of 
the Admiralty and Meteorological Office can be 
secured the total cost of the inquiry is estimated at 
about 1,1001. spread over four or five years. 


Tue InstiruTion oF CHEMICAL ENGINEERS. 


The eleventh annual corporate meeting of this 
institution was held at the Hotel Victoria, London, 
W.C.2, on Friday, February 17. The business 
meeting, at which the report of the council and the 
balance sheet for 1932 were adopted, was followed 
by the presentation of the Osborne Reynolds, 
the Moulton, and the Junior Moulton Medals, 
after which the President, The Rt. Hon. the Viscount 
Leverhulme, delivered an address on “ Chemical 
Engineering and the Soap Industry.” In the 
afternoon a paper by Mr. L. Singlehurst-Ward, on 
‘ Metallurgy from the Standpoint of the Chemica] 
Engineer,” was read and discussed, and in the 
evening the annual dinner was held. Lord Lever- 
hulme occupied the chair, and the toast of “ The 
Institution” was proposed by Sir Frederick Gow- 
land Hopkins, President of the Royal Society, 
who said scientific and industria] research should 
work together, both being essential to progress. In 
replying, Lord Leverhulme said all knowledge 


body consists of two saloons seating eight and four | must be theoretical before it could be practical, 





and gave some figures to show the effect of removing 
the excise duty formerly imposed on soap, which, he 
said, served to show that the best way to stimulate 
an industry was to take taxes off. A successful 
industry, he concluded, was a partnership between 
the business man and the technologist. The toast 
of “The Guests ” was proposed by Dr. Herbert 
Levinstein, and responses were made by Dr. A. C. 
Seward, F.R.S., Professor H. E. Armstrong, and 
Dr. R. H. Pickard, F.R.S. Sir Hugo Hirst, Bart., 
who was to have replied to this toast, was unable 
to be present. Dr. Pickard, in the course of his 
remarks, referred to a letter by Professor W. E. 
Gibbs and Dr. A. J. V. Underwood, published that 
day in The Times, on the subject of Research in 
Industry, and said he wished to subscribe to the 
views expressed. Mr. W. A. 8S. Calder proposed 
the toast of “‘ The President,” and Lord Leverhulme 
briefly responded. 





UTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 224.) 

ConTINUING our account of the Annual General 
Meeting of The Institution of Mechanical Engineers, 
held on Friday, February 17, 1933, the first official! 
duty of the newly-elected president, Mr. A. E. L. 
Chorlton, C.B.E., M.P., was to call upon Mr, F. R. B. 
Watson to read a paper, entitled “ The Production 
of a Vacuum in an Air Tank by Means of a Steam 
Jet.” The first part of this paper was reprinted 
on page 230 of our issue of last week, and the 
second part will be found on page 262 of the 
present issue. 


THE INSTI 


Ark Esecror EXPERIMENTS. 

The discussion was opened by Professor A. L. 
Mellanby, who said that while the paper was of 
great scientific and practical importance, there were 
complicated phenomena associated with expansion 
and compression in an ejector which could be viewed 
from a different angle than that of the paper. He 
could not agree that the type of ejector used by the 
author was equivalent to the second stage unit of 
a two-stage ejector, since the same fluid was not 
dealt with throughout in this latter, the amount 
of vapour in the air of the second stage being quite 
different from what it was in the first stage. Some 
years ago investigations in connection with the 
proper proportions for three-stage ejectors had re- 
vealed enormous differences in the work done and in 
the disposition of the pressure rise in the three stages. 
Professor Mellanby illustrated this point by two 
slides, the first of which showed the total work done 
with equal pressure difference per stage in the three 
stages, and the second that done when the instru- 
ment had been re-designed to distribute the work 
practically equally between the three stages. The 
latter showed that the work necessary to deal with 
the same amount of air was practically only half 
that of the former. The distribution of the pressure 
rise was, then, of great importance. 

It would appear from the paper that over-expan- 
sion of the steam jet was considered advantageous. 
He could hardly agree with that. A divergent 
nozzle designed for a particular pressure range was 
only suitable for that range. If the back pressure 
was greater than that designed for, the jet would 
expand well below the final pressure and would then 
compress itself again. This meant the jet had to 
do work on itself, which involved severe losses. 
A diagram was then exhibited of a nozzle discharg- 
ing against different degrees of back pressure, the 
curves of which showed clearly, as had been proved 
by actual turbine experience, that a nozzle of the 
type concerned should not be run at a back pressure 
above that which allowed a continuous fall of the 
pressure line. Practical design had been influenced 
by this to the extent that it was now common to 
make the final area of the nozzle so that under- 
expansion, rather than possible over-expansion 
with re-compression, occurred. The curves 
seemed to indicate that, during re-compression, the 
jet was in a state of great disturbance, and Professor 
Kerr and he had come to the conclusion that under 
such conditions the jet left the nozzle boundary 
altogether. 

An optical demonstration to illustrate this had 


also 





ENGINEERING. 


[MARCH 3, 1933. 








_2P_ 





been devised. A divergent gunmetal nozzle with 
parallel glass faces was constructed. The internal 
faces of the glass were uniformly coated with a film 
of very viscous oil and a beam of light projected 
through the nozzle. Air was used as the working 
fluid. The results were shown in Fig. 1. The 
light portions represented that part of the nozzle 
in which the air remained in close contact with the 
walls and either thinned or completely swept away | 
the oil. The dark portions showed where the jet | 
had freed itself from the walls leaving the oil film 
intact and so preventing the passage of light. The | 
air jet was delivered to the atmosphere and the | 
back pressure was, therefore, constant. To ae 
different pressure ratios, experiments with different 
pressures were made. In the top photograph, with | 
a supply pressure of 10 lb. per square inch, separa- | 
tion took place well beyond the throat and at a| 
point at which re-compression was about to start. | 
The other pressures, reading downwards, were | 

| 

| 

| 

| 

| 

| 





15 Ib., 20 Ib., 30 Ib., and 50 Ib. per square inch, 
respectively. In the last photograph, the nozzle was 
full almost to the outlet when some breakaway 
was evident. The corresponding pressure ratio 
curves were given in Fig. 2. 

Another set of photographs was shown in Fig. 3. | 
In this case, minute knife-edged projections were 
placed on opposite sides of the throat section. The 
waves caused by the projections travelled across the 
jet and were reflected from the other side. When, 
however, the jet left the walls of the nozzle no 
definite reflecting surface was available, so that, at 
the points of re-compression, the waves suddenly 
became weaker and ultimately disappeared. A 
comparison of Fig. 3 with Figs. 1 and 2 showed 
close coincidence in the points of divergence. The 
photographs of Fig. 3 appeared to indicate that 
waves must be developed in cast or roughly-finished 
nozzles, and that wave production, and not friction 
alone, might account for the low efficiencies of such 
nozzles when passing fluid at high velocities. Con- 
tinuing, Professor Mellanby said that the apparatus 
used in experiments on ejectors was somewhat 
similar to that described in the paper, but a sliding 
nozzle was employed instead of a sliding diffuser. 
Stress had been laid, in the paper, on the effect of 
the distance of the end of the nozzle from the 
diffuser. Though this was of some importance, it 
was not of such importance as was suggested. The 
really material point was the design of the diffuser, 
especially the diameter and length of the parallel 
throat. It would be seen from Fig. 4 that the 
diameter was the critical and ruling dimension. | 
There was a considerable difference in the amount | 
of air entrained as a result of a comparatively small | 
change in throat area, and an extension of the curves | 
would enable the areas outside of which no air can 
he entrained to be estimated. This limit arose 
from the fact that the sectional area of the srscemn | 
in the diffuser depended upon the quantity of induced 
air and the chamber pressure, as well as upon the | 
nozzle throat diameter and the supply pressure. | 
When the diffuser was too large for the stream, 
there was a leak back of air into the chamber ; when | 
it was too small choking occurred. This latter | 
effect was illustrated by the curves of pressure | 
observations shown in Figs. 5 and 6. In Fig. 5 the 
compression curve along the diffuser under normal | 
working conditions was shown, and the gradual | 
damping out of the waves formed at the nozzle | 
outlet was evident. But, by increasing the pressure | 
supply and, in consequence, enlarging the jet, it 
was possible to choke the diffuser as indicated in 
Fig. 6. In this, the wave of compression in front of 
the diffuser throat and the increased chamber pres- 
sure due to the resultant unfa ‘ourable conditions 





were to be noted. 

The effect of differences in diffuser design was 
shown in Fig. 7. The contour of the four experi- 
mental diffusers was given at the top. Diffuser D 
was of the type most generally used throughout the 
tests. In E the parallel section was extended to 
the outlet. In F the outlet area was the same as’ 
D but there was a much smaller length of parallel 
section. Diffuser G had the same short parallel 





section as F, but a greater divergent angle. From} the defect of the latter was due to a too rapid 
the chamber-pressure curves, shown in the bottom | divergence 


chamber compression of the latter had caused the | indicate that compression in these two cases was 


two curves to appear very similar. 


Comparison of | taking place too rapidly. In E, the compression 


the compression curves for D and F showed that ' was drawn out too long 
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Professor Mellanby then referred to the diagram 
reproduced in Fig. 8. The curves shown in this 
were plotted from experiments and from it actual 
designing for air operation and within the limits 
of the experiments was possible. The author might. 
with advantage, make a similar chart from his own 
steam data. The chart was thus used: Suppose 
a stage vacuum of 17-5 in. was desired, and a pressure 
of 85 lb. per square inch absolute, at the nozzle 
was selected. By running a line, determined on the 
vacuum scale, from the centre of the top half of the 
chart towards the right to the appropriate pressure 
curve and from the point of intersection dropping 
a second co-ordinate to the horizontal centre line, 


| the amount of air that could be dealt with for any 
| particular nozzle area could be read off. The nozzle 


area should then be decided upon, as this fixed the 
amount of working fluid. The vertical co-ordinate 
being prolonged into the bottom right-hand quarter 
of the chart until it intersected the pressure curve 


part of the figure, it was clear that D was the best | This effect was increased in G, and the slope of the | in that area, and from this point a horizontal 
form, whilst E was the worst, though the higher] curves for F and G, just beyond the throat, would | co-ordinate being drawn towards the left to the 
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vertical centre line, the ratio of diffuser area to 
nozzle area was determined and this fixed the size 
of the diffuser. A similar operation in the top left- 
hand quarter gave the correct distance, relative to 
the nozzle area, that the diffuser should be from 
the end of the nozzle. 

In conclusion, he ventured to think that the 
statement in the paper alleging paucity of published 
information regarding ejectors would be received 
with some surprise. Much of what he had just said 
had been given in a paper read by him some years 
ago,* describing his own work and that of his 
colleague, Professor Kerr and a research student, 
Dr. A. D. Third. A copy of this paper was to be 
found in the library of the Institution. 

Mr. A. J. H. Fitt, after remarking that he had, 
unfortunately, not come across the paper on a 
similar subject to which Professor Mellanby had 
referred, said that he could only deal with the paper 
in relation to the turbine, to which the air ejector 





was an important accessory. Though a good deal 


assumption of the velocity of air in the air chamber 
as 100 ft. per second. This did not seem high 
enough. The velocity of steam, air and vapour at 
the diffuser outlet was assumed at 200 ft. per 
second, which seemed to be too high for efficient 
working. 

Mr. J. W. Gresham, referring to some experiments 
on the single-stage ejector his firm were concerned 
with, described investigations to determine the 
utility or otherwise of the central core of the steam 
jet. A rod placed axially in the jet completely 
upset it, but by forming the end towards the direc- 
tion of flow with a swelling which he likened to a 
torpedo, it was possible at a critical pressure to get 
the desired result without any central core of 
steam, which reduced the amount of steam required. 
When the pressure and wave-length were changed, 
the “torpedo” vibrated rapidly and caused the 
instrument to hum. It was uncertain whether the 
central core really played any part in the produc- 
tion of moderate vacua, but with those over 25 in. 





showed that for a certain throat area there was a 
maximum air-moving capacity. The reason seemed 
clear. The steam jet only made the ejector function 
by a friction effect which carried the air through. 
If the throat was fully occupied by steam, the air 
was sheared off and left behind. In a well-designed 
condition, the throat was just filled with the steam 
jet and a surrounding annulus of air. With too 
large a jet the throat would not be filled, and the 
air eddied back. The effect of the parallel throat 
was certainly marked. It would appear to stabilise 
the flow and therefore put it into a better condition 
to continue its journey through the diverging 
portion. There was not, however, any satisfactory 
theoretical explanation, The paper was a difficult 
one to follow and it would, he thought, be more 
difficult for a designer to set to work and to apply 
the data it contained. Professor Mellanby’s last 
diagram was promising, and he hoped to investigate 


| its possibilities when it was published. 


Mr. C. E. H. Verity based his comments on some 


of matter had been correlated in the paper, he| it was of importance; he believed, indeed, that it' slides illustrating experiments, similar to those 








the rush of a mixture at a fairly high speed across 
a hole would upset the real readings. Relative 
results could be arrived at but, he thought, not 
accurate qualitative figures. On the question of 
expansion opinion was divided. He inclined to the 
view that if over-expansion occurred it was possible 
that the setting up of a node effect, in which regions 
of low pressure would occur, might. assist in the 
better collecting of the air. He thought a stream- 
line contour of combining tubes which appealed to 
the eye was also generally effective as to steam flow. 
With regard to the tapering of combining tubes, 1 in 
12, to 1 in 16 gave reasonable results. For compres- 
sion ratios he would suggest 5 or 6 to 1. The 





5 
parallel part improved the efficiency by reason of 
its stabilising effect on the otherwise turbulent 
steam. In operating steam ejectors there was} 


. s . . . | 
sometimes a sudden interruption when the instru- | 
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author’s figures were below that. As to the position 
of the diffuser, his experience showed that this 
should be varied as to whether either maximum 
vacuum or maximum air flow was desired. The 
best position for the latter requirement was not the 
best for the former one. He could not agree that 
the position of the diffuser was relatively un- 
important, but so far as his own experiments went, 
the best vacuum, both for capacity for air flow and 
maximum value, were at a constant position of the 
diffuser at pressures from 80 Ib. per square inch to 
200 Ib. per square inch. He thought the author 
had a much wider entrance angle than was necessary. 
A better result might have been achieved with a 
narrower angle which would reduce the shock given 
by the steam jet. He believed in the utility of 
over-expansion, though not to the extent advocated 
in the paper. The important point was to keep 


ment was working nicely. Admitting air by means | the throat of the diffuser filled. 


of a small cock often overcame this upsetting 
condition. 





* Fluid Jets and their Practical Applications, read | 
a the Institution of Chemical Engineers, October 26, | 
1928, 


| nozzle to the diffuser. 


Mr. I. V. Robinson said he could confirm from 


He could not accept the author’s| his own experience that, prior to 1926 at all events, 
there was extremely little information available as 


to the effect on ejectors of the distance from the 
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when a vacuum of the order of, say, 29 in. had| By means of a similar ap- Air Suction Capacity 3 ‘ 
“ to be obtained. The position of the end of the| paratus to that described er Dia. 
nozzle relative to the diffuser was important, and/| in the paper, but having eer eae 27 ~ —s 
was different for each stage in a two-stage ejector,| the diffuser tube fitted Meacis Tisent Aven | a Een 
such as was the normal equipment for high vacuum. | with a rack and pinion Nozzle Supply Pressure aoe 
[t would appear, for example, that in the primary | adjustment, he had ar- Chamber Pressure or 3 
stage the air had to be gathered together before it | rived at proportions which Operating Vacuum " 
was diffused and the nozzle should be placed well| gave somewhat better 1 or wie 
back. It should be some way down the Gitteser | results, in that one of the g 
in the secondary stage. Provision for easy air flow | nozzles was able to cover 20 : . 4 
without abrupt changes was important. He could |a high range of vacua at \’ 
not agree with the author’s starting steam-air ratio| given pressures. He had ae wl xis : Fae ae 
of 6-6 to 1; for two-stage ejectors 10 to 1 would| been able to maintain a (3708-€.) a 
seem to be more nearly correct. The use of the| vacuum of 21-5 in. at a pressure of 80 Ilb.| described in the paper, which he had carried out 
search tube for measuring pressure in moving} per square inch, of 25 in. at 90 lb., and of| some years ago. The nozzle was moved, not the 
fluids might be challenged, as it would appear that | 28 in. at 100 lb., and right up to 200 lb. The | diffuser, which had a tapered, i.e., not rounded, inlet. 


The working pressure was 100 lb. per square inch, 
with a steam consumption of 250 Ib. per hour to 
300 lb. per hour. In many ways the experiments 
confirmed the author’s findings. It was recognised 
by most of the preceding speakers that the design 
of an air ejector must vary with the conditions in 
which it had to work. The author had referred to 
the B.E.A.M.A. formula for fixing the air quantities, 
but even the most ardent supporter of the formula 
would agree that it was purely empirical. 

Mr. Watson then briefly replied. In view of 
Professor Mellanby’s long experience, he had been 
sympathetically criticised He had not set out to 
improve existing theory in-his experiments, but to 
examine certain quantities of which the distance 
he had called “ D ” in the paper was the first. 
Until the previous Friday he was unaware of the 
work alluded to by Professor Mellanby. From a 
hurried glance at a copy then sent him, it would 
appear that Dr. Third and he were trying to attain 
the same end by different methods, but he felt that 





his own paper was more in line with the kind of 
knowledge required by the ordinary engineer in 


Professor Mellanby’s curves | connection with steam-operated ejectors. 
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OIL ENGINES FOR H.M. 
SUBMARINE * THAMES.” 

In view of the fact that the oil engines fitted in the 
latest British submarine, H.M.S. Thames, represent 
« distinct advance in power on those previously used 
in vessels of this class, considerable interest attaches 
to the particulars of these engines which we are able 
to publish below. The vessel and her machinery 
were built by Messrs. Vickers-Armstrongs Limited, 
at Barrow-in-Furness, who have supplied us with the 
information, and we are also indebted to the Admiralty 
for permission to publish it. The Thames, a photo- 


| 


graph of which is reproduced in Fig. 1, on page 252, | 


has a length of 345 ft., a breadth of 28 ft., and a standard 
displacement of 1,805 tons, her surface displacement 
being 2,165 tons, and her submerged displacement 
2,680 tons. She is propelled by two sets of heavy-oil 


engines, one of which is shown on the test bed at the | 


Barrow Works in Figs. 2 and 3, on page 252 and 


annexed, During the trials, in July last, the engines 
together developed just over 10,000 shaft horse-power, 
at 405 r.p.m., giving the vessel a speed of 224 knots. 
The engines operate on the four-stroke cycle, single 
acting, and each has ten cylinders of 21 in. bore, 
with a 21 in. piston stroke. The general design was 
produced by the Admiralty, being based on specific 


experimental work carried out at the Admiralty | 


Engineering Laboratory, particularly with regard to 
the supercharging and combustion at high rates. 
The builders, however, were entrusted with the detail 


design and their extensive experience with this class | 


of machinery has doubtless contributed to the satis- 
factory performance of the vessel on trial. The 
general construction of the engines follows the usual 
practice, the bedplate being of cast steel, made in 
sections and bolted together. Mounted on the bedplate 
ire simple hollow cast-steel columns, which are bolted 
to the bed plate and to the entablature, and through 
these columns tie-rods pass from the body of the bed- 
plate to the top of the entablature. By tightening 
up the tie-rod nuts, the columns can be kept always in 
compression. The entablature is built up of cast-st el 
units, one for each cylinder, forming a rigid beam, 
to which the cylinder covers are held down by bolts 
passing through the entablature to the top of the 
covers. The cylinder liners are of forged steel fitted 
into recesses in the entablature, the lower ends being 
supported in tie plates attached to the columns and 
forming the top of the crankcase. The circulating 
water space for the lower part of the liner is formed 
by a sheet-steel jacket secured to the bottom of the 
entablature and fitted at its lower end with a gland 
through which the liner passes. This jacket is divided 
into two parts by a vertical joint, so that it can easily 
be cleaned or renewed. The upper end of the liner is 
castellated on the outside, thus ensuring adequate 
water cooling at this important point. The back and 
front of the crankeases are closed in by light aluminium 
castings, as shown in Figs. 2 and 3. This construction 


is very rigid and quite light for an engine of this type, | 


and the low weight-power factor necessary to enable 
such high power to be applied on the strictly limited 
displacement of the ship was readily obtained without 
the necessity for adopting unduly expensive or compli- 
cated production methods. 

Che cylinder covers are in two parts, the main part 
being of cast steel and the other part consisting of a 
forged-steel bottom plate welded to the upper cover 
at the valve apertures. Four main valves are fitted 
in each cover, two for air inlet and two for exhaust, 
these uncooled valves being of special steel. The 
opportunity will be taken on service to subject the 


various heat-resisting steels used to durability tests. | 


In addition, a connection at the back of the cover leads 
to a forging carrying a cylinder safety valve, an indica- 
tor-cock connection, and a non-return air-starting 
valve, the main cam-operated starting valves being 
fitted below the main camshaft. The inlet and exhaust 
valve boxes are of cast steel, single conical valve 
springs being fitted and the springs being designed to 
avoid a critical speed which would cause spring flutter. 
Each valve is operated by double bell-cranks con- 
nected by a push rod, separate cams actuating the 
four valves. 

The crankshaft is a solid ferging in two lengths, 


the crankpins and journals being hollowed out. | 


Internal oil pipes pass from the main bearings to the 
crankpins, supplying the crankheads, and thence the 
top-end bearings by a passage in the connecting rod. 
The crankshaft runs in forged-steel shells lined with 
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Fig. 3. The cooling oil space in the piston head is 
closed by a bronze casting which carries the solid 
bearings for the floating gudgeon pin. The connecting 
rod is of forged steel, of modified H section. The | 
crankheads are of forged steel separate from the rod, | 
the white metal being run direct into the two halves 
of the forged head. Four nickel-steel bolts secure the 
crankhead bearing to the connecting rod. 

The camshaft is divided into short lengths, one for | 


white-metal, separate cast-steel main bearing caps | each cylinder. Each length has separate ahead and 


being fitted. At the middle of the engine is fitted the 


|} astern air-starting and fuel cams, but only six cams 


camshaft driving gear, which comprises single-helical | for the inlet and exhaust valves, owing to the fact that | 


spur wheels and a pair of bevel wheels, all of steel, a 


| the inlet-ahead and exhaust-astern motions are derived 


spring cushioning device being fitted in the train of|from common cams. Reversing is effected by oil 


wheels. The pistons are of Y aluminium alloy and are 
oil-cooled through sway beams. The oil supply is 
provided by a motor-driven pump, the discharges 
being led to sight glasses at the control station which is 
at the after end of the engine, as will be clear from 


pressure, a piston lifting the valve levers out of action 
while the camshaft is slid in a fore-and-aft direction 
through the final bevel, which is internally splined, of 
the camshaft drive. The air compressor, as shown in 


| Fig. 2, is driven off the forward end o f the crankshaft 
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and is of the four-stage type. The compressor crank- 
shaft is made large in diameter and is extended to 
carry a damper to deal with the critical speeds almost 
inevitable in such an installation. The controls for 
the engine are very complete and enable the lift, 
duration of opening and timing of the fuel valve to be 
adjusted with great accuracy to meet the requirements 
of economy and smooth running throughout the range 
of the engine. 

The design provides for the use of supercharging at 
the higher outputs of the engine. A pair of Vickers- 
Ricardo solid-injection engines, each having eight 
cylinders and developing 400 brake horse-power at 
900 r.p.m., are used as dynamo engines and to drive 
motor-driven centrifugal supercharging fans when 
high speed is required from the vessel. At other times 
they are available for battery charging or for supplying 
current for various purposes. 

The order for the vessel and its machinery was placed 
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by the Admiralty on September 1, 1930, and after 
extensive machinery trials in the shop, the ship pro- 
ceeded on her official sea trials on July 16, 1932. These 
trials were satisfactorily completed without hitch, every- 
thing working smoothly throughout the long programme 
of surface and diving trials. On opening up afterwards, 
everything was found in good condition. The power 
and speed obtained in these trials have been given 
above, and we understand that the performance of the 
machinery was such as to enable the service full power 
of the vessel to be assessed at the figure mentioned, 
with every expectation that it can readily be obtained 
as and when required. 





Starboard Engine, Trial No. 1. , tan 

beatae) { 
Brake horse-power .. 5,000 | 4,506 | 3,000 
Revolutions per minute ‘ ‘ 400 385 350 
Indicated horse-power (main engine)| 6,0: 5,525 | 3,810 
Mechanical efficiency (per cent.) 82-2 81:6 | 78-8 
Inlet air pressure, Ib. per square | 

inch (gauge) = ae ..| 5-0 3-5 | Atmos 
Blast air pressure, Ib. per square | 

inch (gauge) a ai --| 1,100 1,040 868 
Indicated horse-power of air com- | 

pressor m | “e Yn -+| 512 465 286 
Exhaust temperature, deg. F. > 1,105 1,025 | 832 
Fuel consumption of main engine, | 

Ib. per hour uf A ..| 2,162 |1,859-4 1,152 
Ditto, Ib. per brake horse-power per | 0-432 0-412 | 0-384 





hour | 





The results obtained in shop trials of one of the 
engines are given in the accompanying table, and also 
It will be seen from these that 
the maximum power was obtained with an inlet air 
pressure of 5 Ib. per square inch gauge, and that the 


in the diagram, Fig. 4. 


fuel consumption under these conditions was 0-432 Ib. 
per brake horse-power per hour. Without super- 
charging, 3,000 brake horse-power was developed at 
350 r.p.m., the fuel consumption then being 0-384 Ib. 
per brake horse-power per hour. 

In view of the fact that these engines are of con- 
siderably greater power than any hitherto fitted in a 
submarine and also embody a number of novel features, 
the results obtained on the trials must be highly satis- 
factory to all concerned. They certainly serve to 
show the value of the initial experimental work and the 
effective co-operation that has existed between the 
Admiralty and the builders. The vessel was finished 
off and handed over to the Navy~-shortly after the 
completion of the sea trials, and we understand that 
she has been carrying out experimental exercises for 
some time past. 


LETTERS TO THE EDITOR. 
THE RESEARCH ASSOCIATION OF 








BRITISH RUBBER MANUFAC- 
TURERS. 
To tHe Eprror, ENGINEERING. 


Sir,—I should be glad if you would give me the 
opportunity of calling the attention of engineers to 
the critical position of the Research Association of 
British Rubber Manufacturers, whose fate now depends 
upon the action of the House of Commons. 

This Association, founded 13 years ago with the 
assistance of the Department of Scientific and Industrial 
Research, has built up a very valuable organisation, 
which not only serves its own industry, but also co- 
operates freely with other organisations which have 
an interest in the use of rubber for their own purposes 
or in the supply of machinery or materials to the 
industry. For this purpose it has developed research 
and technical laboratories and an unrivalled intelligence 
service, and possesses an experienced staff which is 
now in danger of disbandment. 

The industry, consisting of a large number of firms 
differing greatly in size, is a difficult one to organise 
for research on a voluntary basis. Accordingly, the 
\ssociation, with the support of the majority of firms 
and all the responsible trade organisations concerned, 
has prepared a scheme by which a stable and adequate 
revenue would be secured by a small levy (one forty- 
fifth of a penny per pound) on raw rubber, on the 
same lines as the levy on cotton for the encouragement 
of cotton growing in the Empire, and on coal for financ- 
ing the Miners’ Welfare Fund. Some such scheme is 
regarded as essential, one reason being that the larger 
units, which are capable of carrying on research in 
their own establishments, cannot be expected to 
bear most of the cost in the common interest except 
on the understanding that all units contribute on a 
relative scale. The present difficulties arise from the 
fact that such a levy requires Parliamentary sanction 
ind that it is very difficult to carry a private member’s 


have to be considered in close relation to the design 
and springing of the whole car. Apart from tyres, 
rubber is entering more and more into the construction 
of motor cars, railway rolling stock equipment, and 
other machinery. Furthermore, developments in the 
technique of rubber manufacture call for new machinery 
which it is the function of the engineer to supply. 


may now be delayed. There 


in a readily usable form. 
constructional materials he can readily turn up data on 


like for design purposes, as well as details of methods 
of test to be applied to these materials. The Research 
Association, in collaboration with the Rubber Growers’ 
Association, is engaged in the preparation of a corre- 
sponding handbook for rubber, but it is feared that this 
project will now be suspended. 

Attempts have been made to decry the work of the 
Association, but invariably by those who have never 
supported it on a voluntary basis and therefore are 
not in a position to know and appreciate its value, 
since the main results of its research are confidential 
to members. The simplest reply to these criticisms 
is the continued support of its original members and 
its rapid increase of membership even in times of 
unprecedented depression. This firm was one of the 
original members and I should like, on their behalf, 
to state their view that, whatever provision the 
average rubber manufacturer makes for the scientific 
management of his own factory, there is'a definite need 
for a central scientific organisation which can deal 
with problems of common interest, supply an intelli- 
gence service of published work, and serve as a scientific 
link with the supplier, the consumer, and with other 
industries. We are satisfied that it is in the interests 
of the industry that this Association should continue 
its work on an adequate basis and under proper working 
conditions, and we hope that every possible step will 
be taken to secure the passage of the Rubber Industry 
Bill now before Parliament. 
Yours faithfully, 

ALEX. SPENCER, 
Chairman. 
George Spencer, Moulton and Company, Limited, 
2, Central Buildings, Westminster, 8.W.1. 
February 18, 1933. 








THE ERREN HYDROGEN ENGINE. 

To THE Eprror oF ENGINEERING. 
Sir,—The description of the “ Erren” hydrogen 
engine given in your issue of November 18, page 607, 
did not deal with the tendency of rich hydrogen-air 
mixtures to ignite during the induction stroke. I have 
been unable to find in text books an adequaté explana- 
tion of the effect mentioned. Perhaps one will be forth- 
coming if the matter is brought to the attention of your 
readers. 

Yours faithfully, 

London. “* ENGINEER.” 
February 22, 1933. 


DEVELOPMENTS IN CIRCUIT 
BREAKER DESIGN. 


To THe Eprror or ENGINEERING. 
Str,—The letter from Mr. J. W. Rissik in your issue 
of the 24th instant raises a very interesting and import- 
ant point. Both the ‘“‘ gas blast” and “ expansion ” 
methods of circuit breaking are, in principle, quite 
old. Of recent years they have been developed into 
devices commercially acceptable, as your correspondent 
points out, but, be it noted, acceptable in any marked 
degree only in those countries where oil circuit breaker 
development has lagged. In this country, fires or other 
damage originating with an oil circuit breaker are now 
practically unknown, and the designs of leading 
makers so improved that maintenance is a simple 
routine. To British users, therefore, nothing is to be 
gained by adopting German devices which have limited 
range of safe operating current, require frequent in- 
spection if not actual maintenance service, or involve 
the use of ancillary apparatus such as compressors. 
Without pretending to the special knowledge which 
Mr. Rissik will have, I think it will be found that, 











Bill through the House of Commons against even slight 
opposition. Consequently, the Association will be 
compelled to cease operation within a few weeks 
unless the passage of the Bill, which is again before | 
the House, is immediately assured. 
Che engineer cannot be indifferent to such a develop- | 


at any rate, some British makers now build more 
compact circuit breakers than are to be found any- 
where else in the world, no matter what the principle of 
operation. 

Your editorial comment on Mr. Rissik’s letter is 


ment, since he is interested in many ways in the technical 
efficiency of the rubber industry. The automobile indus- 
try could never have developed to anything approaching 
its present state without the pneumatic tyre ; and even 
now, when the tyre has reached such a pitch of perfec- 
tion, further developments in tyre design and building 


I may mention one particular development which 
is no authoritative 
handbook where the engineer can find the physical 
and chemical properties of rubber set out for his use 
In the case of steel and other 


strength, modulus of elasticity, permanent set and the 
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in the main confined to air breakers. As a member 
of the Circuit Breaker Research Committee of that 
body, I can assure you that the bulk of the work is 
concerned with oil circuit breaking apparatus, although 
quite valuable work has been done in the “ gas blast ” 
and other fields. That this is the position was rather 
clearly implied by your original editorial of January 13. 
Yours faithfully, 
Walford Lodge, W. A. Coates. 
Dunham Road, 
Bowdon, Cheshire. 

February 27, 1933. 

[The use of the expression * air breakers ” in our note 
to Mr. Rissik’s letter was an unfortunate misprint. 
It will, we think, be clear from our original article, and 
also from the note itself, that “ oil breakers” were 
referred to.—Ebp. E.] 


THE VELOX BOILER. 
To Tue Eprror or ENGINEERING. 

Sm,—In my letter on the Velox boiler, published 
in your issue of February 17, the sentence which com- 
mences just below Fig. 3, should conclude ‘ following 
this by an isothermal compression to the ambient 
pressure,” instead of adiabatic. This correction is 
evident when referring to the curve H_ E in Figs. 2 and 3. 

Very truly yours, 
ALBERT J. JADOT, 
Professor at the School of Mines. 
Mons. 
February 23, 1933. 


THE LATE MR. H. L. RISELEY. 


Mr. Harry Lorimer Risetey, whose death, 
regret to have to record, took place after some wecks 
illness at his residence in Gosforth, Newcastle-upon- 
Tyne, on February 20, had been for many years civil 
and mechanical construction engineer of the North- 
Eastern Electric Supply Company, Limited. He was 
born on January 5, 1870, and educated at Rugby and 
at St. Paul’s School, London, subsequently passing on 
to the City and Guilds of London Institute. In 1887, 
he entered upon an apprenticeship of four years with 
Messrs. John and Henry Gwynne, Hammersmith, 
London, afterwards remaining on the staff of that 
firm as outside representative in charge of erection 
work. In this capacity he was for two years at 
Sebastopol, Russia, supervising the construction of the 
mechanical plant for a new graving dock. He later 
superintended the erection of pumping plant and other 
machinery at Southampton, Cardiff, Liverpool, Stock 
port, Birkenhead and Marseilles, in which latter place 
he was engaged on works connected with the reclama- 
tion of land. After spending some months as works 
manager with Messrs. P. Liddell and Company, 
High Holborn, London, he was appointed outside repre- 
sentative of Messrs. Ferranti, of Hollinwood, in 1896. 
While acting in this capacity he was in charge of the 
erection of plant for various electricity undertakings, 
including those of Hammersmith, Hampstead, Dept- 
ford, Hanley and Worcester. 

Mr. Riseley’s long association with the North- 
Eastern Electric Supply Company, Limited, formerly 
known as the Newcastle-upon-Tyne Electric Supply 
Company, Limited, began in November, 1899, when 
he was appointed resident constructional engineer of 
the Neptune Bank power station, Wallsend. This 
station was opened in 1901, and Mr. Riseley became 
head of the constructional engineering department of 
the Company, which position he continued to occupy 
until his death. He was responsible for the erection 
of the Carville, Dunston and North Tees “ B”’ power 
stations, his last work being the erection of the new 
50-cycle power station at Dunston, an_ illustrated 
description of which will be found on page 155 ante. 
Mr. Riseley became a member of the Institution of 
Mechanical Engineers in 1902. He was elected an 
associate member of the Institution of Electrical 
Engineers in 1901, and became a full member in 
1908. During the 1906-7 session, he held the posi- 
tion of Chairman of the North-Eastern, Centre of the 
Institution. He was elected an associate member of 
the North-East Coast Institution of Engineers and 
Shipbuilders in November, 1900, and became a full 
member in 1926. He was made a member of the 
Iron and Steel Institute in 1910. 


we 


Royat AGrRicuLTuRAL Socrety’s SxHow, DrErBy.— 
As previously announced in our columns, the ninety- 
second annual exhibition of the Royal Agricultural 
Society of England will be held at Derby, from July 4 
to 8. Intending exhibitors are reminded that all appli- 
cations for space in the implement department should 
be in the hands of the Secretary of the Society, 16, 
Bedford-square, London, W.C.1, by Monday, March 20, 
We are also asked to state that exhibits must be in the 


show yard and arranged on the stands by 5 p.m., on 





incorrect in stating the B.E.A.I.R.A. activities are 


Saturday, July 1. 
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LABOUR NOTES. 

ALLUDING to the question of wages adjustments 
at the annual meeting last week of the shareholders of 
the London Midland and Scottish Railway Company, 
Sir Josiah Stamp, the ehairman, said that in his view, 
the problem was no longer an industrial one; the 
avowed intention was to bring about State ownership. 
His experience abroad did not suggest that this result 
was more commercially efficient, or politically desirable, 
than our own system. No power, he added, could 
maintain railway money costs at fixed levels without 
the railways being undermined and destroyed by 
competitors. No increase in real wages, such as had 
been brought about by the recent vast reduction in 
prices and the cost of living, could be ignored, on 
humanitarian and social grounds, and yefY at the 
same time, the industry be kept in equilibrium with its 
competitors whose costs were directly affected by 
such influences. 


The General Council of the Trades Union Congress 
has circulated a summary of correspondence that 
recently took place with the President of the Board of 
Trade on the questions of scrapping old merchant 
vessels and the resumption of trade facilities for the 
construction of certain types of new ones. On the second 
subject, Mr. Citrine said that the General Council 
agreed that the wholesale provision of facilities would 
probably make present conditions worse, but orders 
for certain types of ships were still being placed, and 
State subsidies abroad merely handicapped British ship- 
builders. The Council therefore suggested a modified 
form of trade facilities on conditions which would 
ensure that the subsidies would relieve unemploy- 
ment and that, except in special cases, the materials 
should be entirely British. Mr. Runciman replied that, 
in the opinion of the Government, the situation would 
not be improved by the restoration of trade facilities. 


The writer of a note in the latest issue of the Bulletin 
of the Industrial Commissioner of New York State, 
points out that minor cuts and small puncture wounds 
become infected far more often than serious injuries, 
such as large cuts, fractures, or the like. ‘* This is 
due to the fact,” he says, “ that small cuts and par- 
ticularly puncture wounds, seem so unimportant and 
trivial that they are usually ignored. Of all wounds 
received in industry, approximately 14 per cent. 
become infected—and infection frequently means a 
long period of disability even when the patient escapes 
without permanent disability or loss of life. This 
percentage of infection has increased from 14-2 in 
1930 to 14-7 in 1931. Of all the infected cases, arms 
and fingers appear to be particularly prone to infection. 
In 1930, they constituted as much as 29-7 per cent. 
of the total. In 1931, they constituted 31-4 per cent. 
Prompt medical attention in the case of all injuries, 
no matter how trivial and unimportant they seem, is 
the keynote of prevention.” 


A Bill introduced by Senator Hugo Layfayette 
Black, of Alabama contains the following clause ; 
“No article or commodity shall be shipped, trans- 
ported or delivered in interstate or foreign commerce 
which was produced or manufactured in any mine, 
quarry, mill, cannery, workshop, factory, or manu- 
facturing establishment situated in the United States 
in which any person was employed or permitted to 
work more than five days in any week or more than 
six hours in any day.” 


According to the writer of an editorial note in the 
February issue of the official organ of the American 
International Association of Machinists, “the one 
thing necessary to revive prosperity is to restore the 
purchasing power of the masses by putting the 
unemployed to work.” “ This can be done,” he says, 
“ by the adoption of the shorter workday and week. 
Furthermore, wage standards must be restored and 
raised. In other words, continued prosperity once 
attained will be possible only through a more equitable 
distribution of the national income—which,” it is 
contended, “must be brought about through the 
medium of the pay envelope.” 


The Berlin correspondent of The Times states that on | 


February 15, there were 6,047,000 persons registered 
as in search of employment in Germany. This was, 


he adds, 33,000 more than on January 31, but 80,000 | 


fewer than on February 15, 1932. 


In accordance with the Hours of Work Act of 
April 17, 1925, an Italian Decree of December 5, 1932, 
authorises the temporary prolongation of hours of 
work, beyond eight in the day and 48 in the week, in 
certain undertakings in the electro-chemical and 
electro-metallurgical industries. 





| electric power a year, and are supplied with power for 

| not less than four months in the year at a reduction of 

| more than 50 per cent. of the usual rate, provided that 

| their operations are interrupted for a period of not less 

| than four months a year. The longer hours may only 

| be worked while the undertaking is being supplied with 
power at the reduced rate mentioned, and in any case 
for not more than six months in the year. 


| 
In American discussions on the question of working 


hours, the maintenance of wage rates at their present 

| level is being urged not only by workers, but also by 
| important employers’ organisations. At sittings of 
| the Senate Judiciary Sub-committee, which is con- 
sidering the matter, this view was urged by Mr. Austin 
T. Levy, president of the Stillwater Worsted Company, 
|of Harrisville, R.1., who estimated that wages losses 
land relief costs combined amount to about 20,000,000 
dols. a year, a potential market which he said should 
| be re-established ; by Mr. C. B. Rockwell, vice-presi- 
dent and treasurer of Collins and Aikman, plush 
manufacturers; by the secretary of the American 
Federation of Labour Committee on Unemployment 
Relief and Insurance; and by Mr. William F. Dunn, 
for the Trade Union Unity League, an organisation 
comprising 500,000 members, who estimated that the 
number of unemployed in the United States at present 
was between 15,000,000 and 16,000,000, only 55 per 
cent. of whom could be re-employed even if peak 
operations were resumed. Mr. Dunn also stressed the 
misery from which millions of short-time workers were 
suffering, their earnings not being sufficient to provide 
even a minimum of subsistence for themselves and their 
families. These workers, with income cut in half, and 
expenditure such as rent, food, clothing, and other 
items only slightly lower than before, were denied any 
share in relief schemes. Many millions of them were 
unable to pay rent or properly feed, clothe or care for 
their families. Through the system of part-time work, 
the standard of living of the mass of workers in the 
United States had been forced down to lower levels. 





Mr. Aaron, counsel for Engineering Foundation, 
which represents a number of the largest engineering 
institutions in the United States with a total member- 
ship of 60,000, proposed a constitutional amendment to 
confer upon Congress the power to pass laws regulating 
the hours and conditions of labour, and regulations with 
respect to national resources. He stressed the need for 
a shorter working week as vital to civilisation, and 
believed a constitutional amendment would be neces- 
sary. He saw no way of alleviating the present unem- 
ployment other than national legislation to limit hours 
of labour in industry. 

The Italian National Council of Corporations recently 
discussed the question of the compulsory prolongation 
of the validity of expiring collective agreements. 
Summing up the debate, Mr. Mussolini agreed that the 
time was ripe for the introduction of more simplicity, 
convenience and speed into the existing procedure, and 
that the preliminary attempt at conciliation between 
the organisations representing the parties to a dispute, 
hitherto voluntary, should now be made compulsory ; 
if this attempt proved successful, the terms of agree- 
ment would have the force of a judgment. 





A communication received by the International 
| Labour Office at Geneva, states that there is at present 
| before the New Zealand House of Representatives an 
| Apprenticeship Bill which is intended to codify existing 
| Acts, going back to 1923. The main changes which it 
| would make in the existing law are the setting up of an 
Apprenticeship Council to perform the functions now 
| carried out by the Court of Arbitration, and the estab- 
lishment of machinery for the control of apprentice- 
| ship conditions. The Council is to consist of the 
Registrar—who is to be chairman—two persons 
nominated by the Ministry of Labour from the organ- 
| isations of employers in the industries in which appren- 

tices are employed, and two persons similarly nominated 
from the organisations of workers. 


At a meeting of the Central Committee of the Inter- 
national Metal Workers’ Federation, it was stated that, 
| On an average, the iron and steel smelting industry was 
| working only 40 per cent. of its total capacity. Ina 
| resolution on the economic crisis, the Committee ex- 
| pressed the opinion that if mass unemployment was 
| to be combatted successfully, the 40-hour working week 


| would have to be applied immediately in such a way 


| as to prevent any curtailment of the purchasing power | 


|}of the working population. The Committee was 


|which consume more than 10,000,000 kw.-hours of | 
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weekly organ of the International Labour Office at | tinuously, particularly in the heavy iron industry, the 
Geneva, the authorisation applies only to undertakings | 


introduction of a four-shift system of six hours per 
shift appeared to be an appropriate solution. 


One of the organising district delegates of the 
Amalgamated Engineering Union reports that in his 
area new machines, many of them German, are being 
introduced on a large scale, and are, in some cases, 
replacing machines of British manufacture. One job, 
which recently took four hours, is now done, he says, 
on a German machine in 30 minutes. Another German 
machine, installed in place of a British one, has reduced 
the time allowed from 17 minutes to 3 minutes 15 
seconds. In the case of another, the reduction is from 
29 minutes to 4 minutes 45 seconds. 


Twelve leaders of influential workers’ organisations 
recently discussed the question of working hours with 
the Japanese Bureau of Social Affairs. Mr. Matsuoka, 
president of the General Federation of Japanese Labour, 
expressed the opinion that the best means of dealing 
with the question of hours of work would be to base 
legal restrictions on the special clause laid down for 
Japan in the Washington Hours Convention (9} hours 
a day or 57 hours a week). This view was supported 
by several other representatives. The majority of the 
workers’ representatives, however, stated that the 
workers were anxious to take advantage of the boom, 
for which they had long been waiting, and welcomed 
overtime. At present, they added, most of the persons 
employed in the important industries work from 9 to 
10 hours a day, including one hour’s rest, with an aver- 
age of about 4 hours’ overtime. It was their belief 
that such long hours of work would eventually affect 
the workers’ health and that the maximum duration 
of overtime should be limited to 2 hours a day. It is 
evident, Industrial and Labour Information suggests, 
that the workers are not eager to reduce their hours 
in order to provide work for the unemployed. 


A joint legislative committee, appointed in 1931, to 
investigate the causes of unemployment in New York, 
has recommended, amongst other measures, a system 
of compulsory unemployment insurance to be financed 
by employers only. All employers of ten or more 
persons would be required to contribute, and benefits 
would be limited to employees earning less than 
2,000 dols. a year. Owing to the depression, this plan 
would not become effective until April 1, 1934, and 
three years would be allowed to build up the funds. 


Contributing to a debate on the stabilisation of 
employment, organised by the American Association 
for Advancement of Science, the president of the 
General Electric Company advocated a system of 
company unemployment insurance financed by em- 
ployers and workers. Every employee who has worked 
with his company a certain length of time and who 
earns less than a specified amount per year should be 
eligible for benefit ; he should contribute to the fund 
and share in the administration. The employer should 
contribute not less than the amount paid by the 
employees. asks 

The Monthly Review of the United States Depart- 
ment of Labour states that the engineering societies 
of Boston and the Boston Society of Architects organ- 
ised, early in 1932, an Emergency Planning and Research 
Bureau, to help needy members of these two pro- 
fessions. In spite of the depression, the architects and 
engineers collected among themselves 34,221 dols. and 
72,004 dols. respectively, and together with the contri- 
butionsof a few interested people a fund of 112,276 dols. 
was raised. Altogether 1,322 applications for employ- 
ment were received, the Bureau securing positions for 
171 persons and giving direct employment to 389. An 
endeavour was made to find work for which the applic- 
ants were trained, but which would not entail com- 
petition with the work of men having permanent 
positions. 


ASSOCIATION oF Ex-Stemens’ Men.—A _ smoking 
concert, organised by the Association of Ex-Siemens’ 
Men, is to be held at Gatti’s Restaurant, King William- 
street, Strand, London, W.C.2, on March 10. Guests 
are cordially invited to be present. Mr. J. Snow Huddle- 
ston, M.I.E.E., Dagenham Dock, Essex, the honorary 
secretary, will be pleased to send particulars of the 
Association to any person qualified for membership. 


Lecrures on Tropical Hyorene.—The next series 
of eight lectures and demonstrations on tropical hygiene, 
which are intended for men and women outside the 
medical profession proceeding to the Tropics, will be 
given by Lieut.-Col. G. E. F. Stammers, from March 
6 to March 15. The fee for the course is one guinea, and 
the synopsis of the lectures and other particulars can be 
obtained from the secretary of the London School of 
Hygiene and Tropical Medicine, Keppel-street, Gower 


According to the! further of opinion that for undertakings working con-} street, London, W.C.1. 
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FLUID-FLOW RATIO REGULATOR. 




































































CONSTRUCTED BY MESSRS. THE DRAYTON REGULATOR AND INSTRUMENT COMPANY, LIMITED. WEST DRAYTON. 
Fig.2. 
5 4 5 
Mee N\A (C4 WO 
tt ML, \\WViil ily], bu OIL STEAM AG 
; wens ol Sartty asters’ Sapte 70 sage Tie] Wein @) 
_—"xee ———_| -—~x2000 —~—~_/ | 
GALLS. PER HR. L8.PER HR. \ 
4 
« 
lmavip 
% ° 
4 
‘) 
© H © 
oO Oo 
(23.4) “ENGINEERING” 











this apparatus, but may first | 
explain that its applications 
involve the mixing, in con- 
stant proportions, of two 
fluids, such, for example, as 
coke-oven gas and producer 
gas, gas and air, and different 
grades of oil, or it may be 
used in cases where two fluids, 
such as steam and oil, have to 
be delivered in constant pro- 
portions without being mixed. 
The proportions of the two 
fluids supplied can be varied 





by an adjustment provided 
on the apparatus, but when 
this adjustment has been 


maintained constant 
matically, irrespective of the 
actual rate of flow. 

The essential parts of the 
apparatus, which is shown 
with its cover removed in 
Fig. 1, are two ring gauges, 
which are each connected to 
the opposite sides of orifice 
plates fitted in the two pipe 


made, the proportion will be | rate of flow of steam in pounds per hour. 
auto- | gauges at their maximum readings, therefore, 7,000 





lines. A ring gauge, it may 
be explained, is a U-tube 





Fie. 3. 


FLUID-FLOW RATIO REGULATOR. 


Ix our account of the Physical Society’s Exhibition, 
we mentioned, on page 50 ante, that one of the exhibits 
of Messrs. Drayton Regulator and Instrument Company, 
Limited, West Drayton, Middlesex, was a volume-ratio 
regulator for controlling the flow of fluid in one pipe 
‘me in relation to the flow of another fluid in a second 
pipe line. We now propose to deal more fully with | 


made in the form of a ring, 
partly filled with a suitable 
1iquid and having an internal 
partition at the top. Flexible 
connections are made from the opposite sides of the 


| orifice plate to the ring gauge on opposite sides of the 


partition, so that the pressure difference set up by the 
flow through the orifice plate displaces the liquid in the 
ring gauge. The latter is supported on knife edges, 
so that it deflects when the liquid is displaced, the 
deflection, which is indicated by a pointer moving 
over a scale, being proportional to the displacement 








of the liquid when a simple balance weight is used to 


provide the restoring moment. The flow through the 
orifice plate is, however, proportional to the square 
root of the pressure difference, and to give a uniform 
scale reading proportional to the flow, the balance 
weight is suspended from a flexible strip which bears 
against a cam surface, so that the restoring moment 
increases with the deflection. The weights and cams 
are shown in Figs. 1 and 2, and to a larger scale in 
Fig. 3, while from the upper part of Fig. 1 it can be 
seen that the scales are quite uniform from the first 
division upwards. 

The particular instrument illustrated was required to 
supply steam to a de-benzolising still at a rate propor 
tional to the supply of oil. The reading of the left-hand 
scale in Figs. 1 and 2, multiplied by 700, gives the 
rate of flow of the oil in gallons per hour, and that 
of the right-hand scale, multiplied by 200, gives the 
With both 


gallons of oil and 1,700 Ib. of steam would be supplied 
per hour and, assuming the instrument to be set for 
a 1:1 ratio, this proportion of steam and oil would 
be supplied irrespective of the actual rate of flow. 
It is possible, however, to increase the ratio of oil to 
steam to anything up to 2:1, if desired, by turning 
the knob shown on the right in Figs. 1 and 2, and 
assuming the maximum ratio to be employed, 7,000 
gallons of oil would be supplied with 850 lb. of steam, 
and the same ratio would be maintained at all rates 
of flow. To maintain a constant ratio it is obviously 
only necessary to control the flow of one of the fluids 
automatically, and in this case the flow of steam is 
regulated to correspond with the flow of oil. The 
regulation is effected by a diaphragm valve fitted in 
the steam pipe, the valve being opened and closed 
by variations in the air pressure acting on the dia- 
phragm, these variations being effected by the move- 
ments of the ring gauges in a manner which may now 
be explained ; it should be mentioned that the method 
has been patented. 

Air at a pressure of about 15 lb. per square inch is 
supplied to the apparatus, and passes through a fitting 
containing an escape orifice fitted with a needle valve 
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to a space above the diaphragm of the regulating valve. 
Two pressure gauges, shown in Fig. 1, are provided to 
indicate the inlet and outlet pressures, respectively, 
the latter, of course, depending upon the amount of 
opening of the escape orifice previously mentioned. 
A branch connection from the inlet side of the fitting 
containing the escape orifice is led to a smaller orifice, 
or pilot valve, lettered a in Fig. 2, and the tube leading 
to this pilot valve is also connected to a metallic 
capsule located in front of the main escape orifice ; 
the capsule can be seen near the left-hand balance 
weight in the lower part of Fig. 3. In front of the 
pilot valve is a small metal disc mounted on a link b, 
Fig. 2, this link being connected to the two ring 


gauges through differential-lever mechanism, so 





arranged that (assuming for the moment that the 
|: 1 ratio is in use) no movement of the link 6 occurs 
as long as the two ring gauges are equally deflected. 
If, however, one of the gauges, say that connected to 
the steam pipe, is deflected more than the other, | 
the link 6 will be moved so as to bring the disc closer 





to the pilot valve, and thus impede the flow of air 
through it. The pressure on the branch pipe leading | 
to the pilot valve will therefore rise, and the capsule | 
connected to this pipe will expand and partially close | 
the main escape orifice. This, in turn, will cause the 
pressure to rise in the pipe leading to the diaphragm | 
valve in the steam pipe, so that this valve will be | 
partially closed and the supply of steam cut down. | 


THE PRODUCTION OF A VACUUM 
IN AN AIR TANK BY MEANS OF 
A STEAM JET.* 

By F. R. B. Watson, B.Se., M.I.Mech.E. 
(Concluded from page 232.) 
Effect of the Long Parallel Throat.—It has already 


been stated that in most air ejectors the diffuser has a 
throat which is parallel for a considerable length, and 


| the reason for this may be seen from the curves in 


Figs. 3 and 4, page 231, ante, in pairs at the same steam 
pressure, for at practically every pressure shown, with 
both types of diffuser, the one with the parallel throat 
gave the higher maximum value for the vacuum. The 
advantage is also clearly shown by comparing the two 
groups of vacuum-pressure curves, with air flow, in 
Fig. 5, where the full-line curves show higher vacua 
than the dotted curves. It will be observed in Figs. 3 
and 4 that, especially at the higher pressures of 120 Ib. 
and 140 lb. per square inch, the throat tends to give a 
more nearly uniform vacuum over the range shown; 
this is due to the formation of a second “ peak” on the 
curves. In Fig. 4, at a pressure of 140 1b. per square 
inch, the same vacuum (25-2 in.) is reached at two 
positions of the diffuser, namely, when D = 3} in. 
and when D = 1} in., and it is interesting to note 
how the vacuum is produced as the pressure rises in 
the two cases. This is shown in Fig. 6 by the two 


It will be clear that if the deflection of the ring gauge | Curves marked M and N, and it is seen that the inner 
connected to the steam pipe is less than that of the | position (D = 1} in.) is evidently the better setting. 
gauge connected to the oil pipe, the lever 6 will be | This is rather an important result to be observed in 
moved so as to increase the space between the disc and | the design of an ejector. The behaviour of the jet 
the pilot valve. The pressure in the capsule will then |in passing through the long and the short throats is 





fall and the series of events described will take place 
in the opposite sense, so that the opening of the 
diaphragm valve and the supply of steam will be 
increased. The initial position of the disc with respect 
to the pilot valve is adjusted, when setting up the 
apparatus, by means of a worm and quadrant, most 
clearly shown in Fig. 3, but also visible in the other 
illustrations. The end of the worm spindle, it will be 
noticed, is squared to fit a special key by which the 
adjustment is made, so that the setting cannot easily 
be tampered with. 

The ratio variation, previously mentioned, is effected 
by turning the knob shown on the right in Figs. 1 and 
2. This, it will be seen, turns a quadrant by means 
of a worm and moves the fulcrum pin about which 
the lever on the steam ring gauge turns. In this 
way the effect of the latter on the movement of the 
dise in front of the pilot valve can be increased, so 
that, with a ratio of 2:1, the steam supplied with 
any given quantity of oil is half that supplied with 
a |: | ratio. A pointer operated by the quadrant and 
moving over a scale, as shown in Figs. | and 2, enables 
the actual ratio in use to be seen at a glance and to 
be adjusted within close limits. 

Careful attention has been given in the design of 
the apparatus to render all the essential parts easily 
accessible for cleaning, and watch-type filters are 
fitted in the air-supply pipe, and also in the pipe 
leading to the diaphragm valve, in order to trap any 
foreign matter. These filters, however, should only 
require cleaning at long intervals if proper arrange- 
ments are made for a clean supply of air. 








Tue lron AND Steet Instrrvute.—The Council of the 
Tron and Steel Institute has announced that Mr. Kenneth 
Headlam-Morley has been appointed secretary, in 
suecession to Mr. G. C. Lloyd, who is shortly to retire 
after an association of about 30 years with the Insti- 
tute. Mr. Headlam-Morley will take up his duties 
towards the end of June of the current year. He is the 
only son of the late Sir J. W. Headlam-Morley, the former 
historical adviser to the Foreign Office, and was educated 
at Eton and Oxford. He joined the staff of Messrs. 
Dorman Long and Company, Limited, in 1925, and 





after technical training in the works at Middlesbrough, | 
has been engaged in their secretarial, managing director's, | 


Tus Hieu-Sreep Dieser Enoine.——Messrs. The Ailsa 
Craig Motor Company, Strand-on-the-Green, Chiswick, | 
London, W.4, inform us that their output of Diesel | 
engines has increased steadily during 1932 and that their 
works have, in consequence, experienced a busy year. | 
To the original series of Dies»] engines of 4}-in. bore, | 
giving from 20 to 90 h.p., with from 2 to 6 cylinders, | 
has been added a smaller series of 3j-in. bore, giving 
from 12 to 80 h.p., with from 2 to 8 cylinders. Orders | 
for these amaller engines, it is stated, have been received 
from all parts of the world and these have been followed 
by an increasing volume of repeat orders. Preparations | 
are now being made to bring into operation a second | 
factory to cope with the demand, and to deal effectively 
with a third and larger series of engines having a 6-in. 
bore and giving horse-powers ranging from 60 to 140. | 
These Diesel engines are being employed in all kinds of | 
vessels, including pleasure cruisers, fishing boats, barges, | 
ferry boats, and passenger service craft. We understand | 
that a number of the Diesel engines have been supplied | 
for driving rail-motor cars and are giving satisfactory 
service, while others have been employed for the genera- 
tion of electricity and for other purposes. | 


and by-products departments. 


dealt with in the last section of the paper. 
Increase of Vacuum with Initial Steam Pressure.—As 
an air ejector of this kind depends for its action on 


the velocity of the issuing steam, a vacuum-pressure 


curve should be somewhat similar in form to a velocity- 
pressure curve. The curves showing the growth of 
vacuum with the increase of steam pressure for diffusers 
Nos. 1 and 2 are given in Figs. 5 and 6 for about the 
best diffuser settings at 100 Ib., 120 lb. and 140 lb. 
per square inch, the settings used having been taken 
from the curves in Figs. 3 and 4. The vacua reached 
with closed tank and “no air flow” are also shown, and 
the actual observations are given in Table V, page 
233, ante. 

The curves in dotted lines in Fig. 5 are for the diffuser 
with practically no length of parallel throat, and it 
will be seen that in addition to the maximum values 
of the vacuum being low compared with those for the 
diffuser with the 1}-in. parallel throat, the slopes of 
the curves are less steep. One of the essentials of a 
good air ejector is that the vacuum-pressure curve 
should be steep, i.e., that the vacuum required should 
be reached at as low a steam pressure as possible. This 
is evidently the most economical result, for the higher 
the pressure for any given vacuum, the greater will be 
the weight of steam discharged from the nozzle and 
the higher the steam/air ratio. In Fig. 6 the two 
curves marked M and N are for the two diffuser settings 
corresponding to the two maximum values (25-2 in.) 
of the vacuum at the same steam pressure of 140 Ib. 
per square inch, and they have already been referred to. 

Performance of this Ejector—In considering the 
performance of this apparatus it should be borne in 
mind that it was of very simple design and intended 
primarily for the examination of certain problems; 
therefore, all its parts had to be readily accessible for 
changing quickly. Also, the _ given for the 
steam-air ratio in Table V have been calculated from 
the maximum steam flow or theoretical discharge from 
the nozzle, and not from the steam collected at the 
condenser. The steam collected was less than the 
true amount of steam used, as the steam entering the 
condenser was carrying over with it all the air entrained, 
and therefore much vapour was carried off with the air 
leaving the condenser. (Hence there must be a liberal 
allowance of cooling surface in the inter-condenser of a 
two-stage ejector, for the weight of steam condensed.) 
The percentage of missing steam at any one admission 
pressure appeared to vary considerably. Several 
measurements were made at a pressure of 120 Ib. per 
square inch on different days, and results giving as high 
a figure as 25 per cent. were obtained. If the air inlet 
to the ejector was suddenly closed the outlet circulating- 
water temperature would suddenly rise by several 
degrees, indicating an improved heat transmission 
through the condenser tubes, due to the exclusion of 
the entrained air. At a steam pressure of 120 lb. per 
square inch with inlet and outlet circulating-water 
temperatures of 58 deg. F. and 102 deg. F. respec- 


| 
| 
| 


tively, and when the missing steam quantity was | 


15 per cent. of the calculated nozzle discharge, the 
outlet water temperature rose rapidly by 6-5 deg. F. 
when the air orifice was suddenly closed by placing a 
piece of flat rubber over it. The cooling surface in the 


condenser was approximately 28 sq. ft. Hence it 
was considered that the calculated nozzle flow was the 
better value to use. With no air flow through the 
ejector, the measured steam was in good agreement 
with the calculated discharge. The superheat of the 
steam in the separator varied from about 5 deg. F. to 
20 deg. F., hence an average superheat of 10 deg. F. 
has been assumed at all pressures in calculating the 
nozzle discharge. The curves of the steam/air ratio 
for the three higher pressures used are shown in Figs. 5 
and 6, and the values are given in Table V. The best 
performance, which approached most nearly the some- 
what ambitious conditions assumed in the original 
design, was evidently with diffuser No. 1B (the second 
section of Table V), when a vacuum of 23-7 in. was 
maintained at 115 Ib. per square inch when exhausting 
27-5 lb. per hour of atmospheric air, the steam con- 
sumption being 277 Ib. per hour; these figures give a 
steam-air ratio of practically 10. For diffuser No. 2B 
at 120 lb. per sq. in. the vacuum was 24-9 in., the 
steam consumption and air extracted 288 Ib. and 27-7 
Ib. per hour, respectively, and the steam-air ratio 10-4. 


INSPECTION OF THE STEAM JET. 


Methods Adopted.—It appeared probable that the 
stationary waves in the core of the steam jet were 
responsible for the great changes which took place in 
the vacuum, and it was resolved to examine these 
waves and to photograph them if possible. In order 
to do this the principle of the “ ultra” microscope was 
applied, i.e., rays from a source of light were allowed 
to pass through a narrow slit and thereby illuminate 
the plane section of the jet to be viewed or photo- 
graphed, either operation being carried out in darkness 
so that the only light rays reaching the eye or the 
camera lens were those from the particles on the 
illuminated section. This principle has been applied 
to a steam jet by Dr. Stodola,* who used it to examine 
a jet for any evidence of supersaturation in a narrow 
zone close to the nozzle outlet. The first series of 
photographs was taken at initial steam pressures of 
80 Ib., 100 Ib., 120 lb., and 140 lb. per square inch 
when the jet was discharging at atmospheric pressure, 
and Fig. 7 shows the jet from nozzle No. 2 discharging 
directly into the atmosphere when the light in the 
room was only partially excluded by dark curtains 
hung round the jet. What is shown is practically an 
outside view of the jet. For the other photographs in 
this series the jet was totally enclosed by means of a 
piece of 6-in. diameter pipe having two openings, one 
for the beam of light and the other for observation 
purposes. They were both screened, and the combined 
stream of steam and air passed into the condenser. 
The vacuum inside the screen at the highest steam 
pressure was equivalent to a pressure of less than 
+ in. The narrow beam of light for illuminating a 
longitudinal section of the jet was obtained in this 
series from an electric arc, but in the other series a 
filament lamp was used for convenience. The second 
series of photographs was taken at the same steam 
pressures as the first, but the jet discharged into a 
partial vacuum which was produced and maintained 
by an air pump. With the diffuser removed it was 
possible to obtain a clear view of the waves for a 
distance of about 5 in. away from the nozzle outlet. 
Before this piece of work could be carried out a new 
2}-in. diameter cylinder, shown in Fig. 8, with two 
plate-glass windows fitted in it to serve the same 

as the two openings in the last screen, had 
to be made and fitted on the ejector in place of the 
cylinder marked § in Fig. 1, page 230, ante. 

In order to render the jet visible under actual 
working conditions a new diffuser (also shown in 
Fig. 8) was made, and this was fitted with a glass 
mouthpiece which formed the entrance and throat of 
the diffuser. In form it was made as nearly as possible 
the same as diffuser No. 1B. When this new diffuser 
was used in conjunction with the new cylinder, referred 
to above, the jet, from the nozzle outlet to the remote 
end of the diffuser throat, could be seen when the 
ejector was working, with the air inlets full open, and 
performing its duty in the normal way. A third series 
of photographs was therefore taken, when the ejector 
was fitted up in this manner, at pressures of 120 |b. 
and 140 Ib. per square inch. The numbers shown on the 
scale in most of the photographs reproduced on page 
264, represent inches measured from the outlet end of 
the steam nozzle. The scale was fitted inside the 
screen immediately above the axis of the jet. Some ol 
the photographs reproduced show more nearly a sid 
elevation than a longitudinal section of the wave surface. 
and in obtaining these views the beam was displaced 
slightly from the axis of the jet in order to show the 
wave-length more clearly. 

Comments on Photographic Results.—The photographs 
in Fig. 9 show the jet from nozzle No. | discharging at 
different vacua when the initial steam pressure was 
140 Ib. per square inch in all the four cases. In (a) the 





* Paper read before the Institution of Mechanical 
Engineers, February 17, 1933. 





* Steam and Gas Turbines, Dr. A. Stodola, vol. 
6th edition (Loewenstein), page 119. 
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discharge pressure was practically atmospheric, and in | three views illustrate clearly the three states of discharge 
(b), (c), and (d) the vacuum was produced and main-| that may occur in any steam jet, according to the 
tained by the air pump, the diffuser having been! pressure conditions prevailing at the discharge end. 
removed from the ejector. The first series of photo- The first state is the important one in the air ejector 
graphs, of which (a) is one taken at the highest pressure, | working under the conditions of the tests described, 
showed that the overall length of the wave series | and is the one that prevails when the ejector is working 
decreased as the initial steam pressure was reduced ; | steadily, but if violent pressure oscillations are set up 
at 80 Ib. per square inch only the faint tip was visible | in the air chamber the jet will pass from one extreme 
outside the nozzle. This result explains why the point of | state to the other, the jet producing a periodic pounding 
maximum vacuum, marked A in Fig. 3, page 231, ante, | on the diffuser entrance during that time. 





ig.5. VACUUM-PRESSURE CURVES FOR ABOUT BEST 


SETTING OF DIFFUSER AT 100, 120& I40LB. PER SQIN. SETTING OF DIF 


the wave, then an outward over-expansion, then am 
over-compression and so on, the vibratory action 
gradually dying out as the tip of the wave series was 
reached. Hence the author’s interpretation of the light 
and dark portions in these photographs is that a white 
place indicates the presence of steam (or a mixture of 
steam and water) and a dark one a rarefied part or 
an absence of steam. 

In Fig. 10 are shown three photographs of the jet 
' when nozzle No. 2 was in use, and (e) shows the magni- 





Fig.6. VACUUM-PRESSURE CURVES FOR ABOUT BEST 


FUSER ATIOO, 120 & '4O LB.PER SQ.IN. 
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JET FROM NozzLe No. 2 DiscHaRGING 
INTO THE ATMOSPHERE. Fig. 8. CYLINDER wITH WINDOWS AND 


DIFFUSER WITH GLass MOUTHPIECE. 


moved towards the left as the pressure was reduced. | 
\nother result obtained by comparing (a) and (bd) | 
was that with a constant initial steam pressure the | centre of the globular part of a wave and then moved 
‘aves expanded longitudinally and transversely as the | to the neck or anti-node on either side, it was found 
vacuum was increased or the back pressure reduced. | that the pressure was low in the first position and 

Chis was the first result sought for, in conducting the | high in the second, the difference of pressure amounting 
«ir-pump experiments, and its importance in the | to nearly 5 in. of mercury in the wave near the nozzle, 
theory of this type of air ejector cannot be too strongly | but diminishing in successive waves as the tube was | 
emphasised. Cases (a) and (b) are instances of “ over-| moved outwards from the nozzle. This suggested | 
expansion” of the jet, (c) shows discharge at the|that the transverse oscillations were produced in a| 
lesigned pressure for the steam pressure used, and | similar manner to those in the case of a plucked helical | 
@) shows “ under-expansion” of the jet. The last | spring, namely, an over-compression at the neck of | 


In case (6), when the search tube was set in the | 





Pressure -Lb.per Sq. in. Gauge. r 


| tude of the waves at 25 in. of vacuum when the air 
pump was used. So far the inspection of the jet 
has been described when the vacuum was produced by 
the air pump, but it was considered unlikely that the 
| wave formation under these conditions would be the 
|same as when the ejector was doing its normal duty, 
| when there would be a gradual rise of pressure along 
the combined stream from the nozzle outwards. Hence 
the views (f) and (g)—the former taken when the air 
pump created the vacuum and the latter when the jet 
created the vacuum for itself—are given to show the 
difference in the waves under the two different sets of 
conditions for practically the same vacuum in the air 
chamber. It will be observed that in (g) the waves are 
shorter and the whole wave series appears to be thrust 
farther back into the mouth of the nozzle, due, most 
probably, to the resistance against which the jet was 
discharging. This particular photograph does not 
show the waves in the throat of the diffuser, but they 
| were clearly visible to the eye after the sudden rise to 
the high vacua, though not before. In some of the 
photographic prints they were quite clear, but it was 
sometimes somewhat difficult to get the desired illumi- 
nation in the glass throat for producing a good photo- 
graph. This view (g) is of special interest as it 
shows the position of the anti-node in the jet with 
respect to the entrance of the diffuser throat just 
after the sudden rise in vacuum, as shown in Fig. 3, 


| page 231, ante, when D had a value about 2} in. 


As the diffuser was moved forward slowly near this 
position it was fascinating to observe the waves lengthen 


slightly, swell out, and then slip into their new positions, 


the mercury columns immediately responding and 
climbing instantly from about 18-5 in. to 23-6 in. 
while the diffuser was stationary. In this manner the 
greatest step-up of the vacuum took place, the globular 
part of a wave apparently occupying a position inside 
the throat after the rise. The next, but smaller, rise of 
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very important length, and its determination is entirely 
omitted in the theory of the jector. The maximum 
value of this length was found to increase with increased 
steam pressure, and it was evidently some function of 
the wave-length in the jet outside the nozzle. At a 
steam pressure of 140 lb. per square inch by gauge, 
for the particular nozzle used the maximum value of 
this distance was practically two wave-lengths. 

(7) In a diffuser with a long parallel throat (a length, 
equal to two diameters was used) at the higher vacua 
vigorous waves extended right through the throat 
into the entrance of the tail-piece. This type of diffuser 
admitted a longer and more powerful jet than the one 
with a very short throat, and it gave a higher and more 
nearly constant vacuum over a wider range of diffuser 
setting. 


vacuum indicated by the peak marked B on the same factory results over a wide pressure range, but a high 
curve in Fig. 3 was, no doubt, produced in a similar | vacuum could also be produced by an under-expanded 
manner when the diffuser throat entrance was moved | jet. 

up to the corresponding position on the next wave, but (2) The series of stationary waves in the steam jet, 
it was difficult to view the jet in this case with the 
diffuser so close to the nozzle. The waves, under 
steady conditions, appeared practically stationary to 
the eye, and the time of exposure in taking these 
photographs was in most cases one minute. 

Variation of Pressure along the Diffuser by Search 
Tube.—The rise of pressure along the jet from the 
outlet of the steam nozzle to the outlet of the diffuser 
is shown by the full-line curve in Fig. 11, and diffuser 
No. 2B was used in taking these observations. The 
jet with this diffuser was remarkably free from any 
disturbance when the }-in. search tube was passed up 
its centre, and confirmation of this can be seen in the 
tank-pressure curve, which is practically horizontal | 
except for one marked disturbance in the neighbour- 
hood of the point marked G. The pressures were 
measured at }-in. intervals for a distance of 7 in. from 
the nozzle, and at larger intervals for the remaining 
2} in. They were quite steady except at a few points, | 
where, however, the oscillation of the mercury column 
did not exceed } in. at the most. This curve shows | 
the waves remarkably clearly, and the probable form | 
of the jet, for 4 in. of its length, has been sketched free- 
hand on the diagram, projections having been taken 
from the crests and troughs of the waves except at the | ' 

‘ : . ‘ b 
point G. It will be observed that vigorous waves | 
penetrated the parallel throat and their wave-length | 
was well maintained, this being quite in agreement 
with the photographic results. The wave-length was 
rapidly reduced, indicating, most probably, a rapidly 
reduced velocity, as the jet emerged from the throat 
into the diverging tail-piece, where the pressure rise 
was rapid with the rapidly diminishing kinetic energy. 

The dotted curve in Fig. 11 is for the jet passing 
through diffuser No. 2A, with 4-in. length of throat, 
with the same steam pressure as in the last case, 
namely, 140 Ib. per square inch, and the readings used 
were taken at }-in. intervals over the 3-in. range, 
from 2 in. to 5 in., these distances being measured 
from the end of the nozzle. This jet was a weaker one 
than the last described, and it was more sensitive to 
the passage of the search tube through it. At the 
position in this jet corresponding to the one at G in 
the last it was impossible to take a reading of the 
mercury gauge, as the jet became unstable and violent 
oscillations were set up i the mercury column. While 
the readings used here were taken, over the range 
stated, the tank pressure did not vary by more than 
0-6 in. of mercury. It will be observed that the jet 
was shorter in this case, the rapid pressure rise began 
much earlier, and the waves were apparently almost 
immediately damped out of the jet after the throat | 
had been passed. 

An important result deduced from these curves was 
that the pressure near the centre of the jet was high | 


just inside the throat entrance for both diffusers, and | upon w hich the successful action of Fig. 11. VARIATION OF PRESSURE ALONG DIFFUSER BY 








a. Vacuum, $y in. 














" “e lag On. . 
Vacuum, 20-5 in. e. Vacuum, 25-0 in. 





f. Vacuum, 23-3 in. 


ec. Vacuum, 24-0 in. 








Vacuum, 23-6 in. 


d. Vacuum, 27-7 in. q- 
} Fic. 9. Jer rrom Nozzie No. 1. Fic. 10. Jer rrom Nozzie No. 2. 


this was in keeping with the photographic results.| the ejector appeared very largely to 
Honse, by both poeo of —— it ——— , | depend, extended Se a certain length i tn Ni Pay L- anct —y , 
when the high vacuum was being maintained the | outwards from the nozzle. cure oe . 
globular part of a wave was inside the throat, forming! (3) With a steady admission steam by Search Tube (Diffuser 2B). 
. Pressure Near the Centre of Combined 
B. by Search Tube (Diffuser 2A). 
Pressure in Air Tank 8-2 to 8-8 Inches; D, 2¥2 Inches. 
With Air Flow; Steam Nozzle No.2; 
Steam Pressure, 140Lb. per Sq.In. Gauge. 


probably a sort of elastic seal with the entrained air| pressure and over expansion in the 
to hold the vacuum, and a neck, or anti-node, was just | nozzle the photographs showed that 
inside the throat entrance. One set of simultaneous | the stationary waves varied thus: (a) 
readings of search-tube pressure and pressure just | wave-lengths increased (and therefore 
inside the throat (taken through a 4-in. hole in the | the overall length of wave series) with - 
wall of the throat) was taken at 140 Ib. per square inch | increased vacuum ; (6) waves swelled ie 
steam pressure with diffuser 2B, by traversing the | transversely with increased vacuum, 
diffuser and search tube together over a distance of | and vice versa in both cases. These ° 

2 in, from D = 4-5 in. to D = 2-5 in., and this range | results were deduced from ee i a 
included the diffuser setting where the sudden rise of | experiments using an air pump. 


vacuum took place. The hole in the tube was kept (4) A direct deduction from (3) i 





at the same cross-section as the hole in the wall| ahove was that the wave series was 30 —_p~— 

throughout this movement. For the first j in. of this| more “ tapered’ in form when dis- i 
vlistance the tube pressure was higher than the wall | charging against a gradually rising 

pressure, and for the next j in. the reverse was the pressure along its length (working & 

case. When the sudden rise of vacuum took place | conditions in air ejector) than when 8 

the wall pressure suddenly dropped to a pressure which | the jet discharged into a region of 3 

was nearly 2} in. of mercury below the tube pressure. | nearly uniform pressure (air pump 2 

This indicated that the pressure round the anti-node | conditions). 2 
in the throat entrance was lower than the pressure (5) When a sliding diffuser was 

near the centre of the jet at thia section. |moved inwards over the jet the > 

Summary of Results —It appears rather remarkable | vacuum increased, and a position was 3 

® 

. 

ic} 








3 








ei 


that few, if any, observations have been made andj reached when the core of the jet, aes | = 


| 


recorded of the behaviour of the waves in a steam jet | with its layer of entrained air, pro- 
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a 
i ee 


under different conditions of initial pressure and | bably just filled the throat entrance. Fy 
discharge, and if the treatment of the subject in this| A sudden rise of about 5 in. to the 3 
~ 
< 





,¢ 
Pressure in Air Tank 





paper is considered deficient in certain details, it should | higher range of vacua then took place, 
be stated that there were many side tracks which had | and the globular part of a wave was 
to be explored, and that little assistance was available | always observed to be inside the 
from the experience of previous investigators in the | throat after this sudden rise. If the 
tield. |}movement of the diffuser was con- (3689.6) 
The main results of these experiments given with | tinued, and if the diffuser had a long 
reference to continuous air-flow conditions through the | parallel throat, another smaller rise would take place; (8) Of the two forms of diffuser entrance used, 
ejector, briefly summarised, are as follows : at the next wave. | namely, (a) short rounded and (6) tapered, the latter 
(1) Over-expansion of the steam in the nozzle took (6) It is evident from (5) that the correct setting of | gave, on the whole, better results than the former. 
place during all the tests described, as this gave satis- | the throat entrance relative to the nozzle outlet is a (9) The performance of a steam-operated air ejector 


| | 








® | tei he neal 
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should be based on the calculated nozzle discharge, 
and not on the condensed steam collected. The per- 
centage of the true steam weight carried off by the 
entrained air leaving the condenser varied very con- 
siderably on different days, but values as high as 
25 per cent. were obtained. 

(10) Low steam pressures were found to be unsuit- 
able. The lower limit in these experiments to give a 
high vacuum with a fairly good steam-air ratio was 
about 120 lb. per square inch by gauge. At this steam 
pressure the vacuum produced was nearly 25 in. and 
the steam-air ratio was 10-4, the steam quantity used 
being the calculated nozzle discharge when the initial 
superheat was 10 deg. F. 

The author desires to express his thanks to the 
Governors of the Merchant Venturers’ Technical 
College, Faculty of Engineering, University of Bristol, 
for the provision of the facilities required for the 
work described, and to Professor Andrew Robertson, 
D.Se., Dean of the Faculty of Engineering, for his 
encouragement and interest. His thanks are also due 
to Mr. E. A. Gordon, a student at the College, for 
assistance in connection with the photographic part 
of the work. 





APPENDIX. 


CALCULATION OF STEAM-NOZZLE AND DIFFUSER 
DIMENSIONS. 


It was originally decided that the rating of the 

ejector should be approximately as follows :— 

Steam consumption : 230 lb. per hour of initially dry 
and saturated steam at 100 lb. per square inch 
by gauge. 

Air duty : 35 lb. of dry air per hour, saturated with 
water vapour at a temperature of 61 deg. F. 

Vacuum to be maintained: 25-5 in. of mercury. 

(As has already been stated, the assumed steam-air 

ratio. was too low, and the ejector had to be operated at 
a higher steam pressure to give the required vacuum.) 
In the calculations the following symbols have been 


used :— 


=< 
< 


weight of steam, air, or vapour flowing, pounds per 
second. 
pressure of steam, air, vapour or mixture, pounds 
per square inch absolute. 
dryness condition of steam. 
v specific volume of steam, air, vapour or mixture, 
cubic feet per pound. 
V_ velocity of flow, feet per second. 
area of section, square inches. 
n exponent of adiabatic compression. 
The suffixes 8, t, and j refer to the steam at admission, 
the throat of nozzle, and the jet at exit, respectively. 
Design of Steam Nozzles.—The steam nozzles used in 
steam-jet operated air ejectors are of the convergent- 
divergent type and are of normal design, Their theory 
is fully dealt with in many books on steam turbines. 





Nozzle No. 1.—Area of throat = aj ons ~ 
where 
Ws = 230/3600 = 0-0639, pp = 100 + 14-7 = 114-7, 
and 
vs = 3-903 (see Steam Tables). 
Therefore 
ae SP arcs = ©0000. 


~ 0°3155 114-7 
he equivalent diameter = 0-2183 in., or 7, 

Hence the diameter of throat was ,2, in. 

The pressure corresponding to 25-5 in. vacuum - 
2-20 Ib. per square inch absolute, and the frictionless 
adiabatic heat drop from 114-7 Ib. to 2-20 Ib. per 
square inch absolute = 262 B.Th.U. per Ib. (from total 
heat-entropy diagram). The nozzle efficiency, by 
H. M. Martin’s formula,* for this heat drop = 0-87. 
Hence the velocity of steam jet issuing from nozzle 


in. nearly. 


= Vj = 223-8 ./0-87 x heat drop = 
87 x 262 


223-8 ./0-87 x = 3,378. 


The dryness condition (q;) of steam on issuing 
0-854 (from total heat-entropy diagram for a nozzle 
efficiency 0-87). Hence area of outlet 
_ We X qj X vj X 144 
Vj : 
= 158-7 (see Steam Tables). 
Therefore 
0-0639 x 0-854 x 158-7 x 
3,378 
and equivalent diameter = 0-686 in., or } in. nearly. 
Hence the diameter of outlet of nozzle was # in. 
A taper of 1 in 6, on the diameter, was chosen. 
This gave a length from throat to outlet of 24 in., 
and a cone angle of 9-5 deg. At the inlet a well- 
rounded entrance of about 0-27-in. radius was provided. 


aj 


where vj 


4 
144 _ 0-3693 





Nozzle No. 2.—This nozzle was intended to have a 
throat diameter equal to that of nozzle No. 1, but 
when finished the throat diameter was (.7, + 0-008) in. 
The diameter of the outlet was j in. and suited for a 
vacuum of 27-2 in. The length from throat to outlet 
was the same as in No. 1, but the cone angle was 
13-1 deg. 

Design of Diffusers.—It was assumed that— 

(a) the pressure throughout the air chamber was 

constant up to the diffuser throat ; 

(6) the velocity of air in air chamber was 100 ft. 

per second, and 

(c) the velocity of the mixture of steam, air, and 

vapour at outlet from diffuser was 220 ft. per 
second. 

(These assumptions were made after reference to 
Sim’s Steam Condensing Plant.*) 

The additional suffixes a, v, and m have been used 
in the following calculations, and have reference to the 
air, the vapour in the air, and the mixture of steam, air, 
and vapour, respectively. The numbers (2) and (3) 
refer to the throat and outlet end sections, respectively. 

From Steam Tables, the pressure of water vapour at 
61 deg. F. = 0-265 lb. per square inch absolute, and 
the specific volume at this pressure = 1,168 cub. ft. 
per lb. Hence, for the entering air the partial air 








pressure (pq) = 2:20 — 0-265 = 1-935. Also, by 
144 pata = RT, 
53-2 x 521 
v4 = ]44 x 1-935 100-0. 
. 35 o . 
W,= io = 0-00973, and weight of vapour per 
‘ 100 

= —— = 0-085 ° 
pound of air 1.168 0-0856 Ib 
Therefore 

Wt 0-0856 x 0-00973 = 0-00083 

and 


Wa + We = 0-01056. 
With the assumed value of V, = 100, the annular 
area required between the steam nozzle and the diffuser 
entrance was 


va X Wa _ 100-0 x 0-00973 x 144 1-40 . 
Ve = 100 sq. in. 
Applying the principle of conservation of momentum 
to the collision of the steam jet and the saturated air, 
we have 








WsVj + (Wa + Wo) Va = (Ws + Wa + We) Ving 
Therefore velocity at throat 
, (0 -0639 x 3,378) + (0-01056 x 100) 
= Veo = oad 
ma 0-07446 2,910. 
The volume at (2) = (Wgvs.9s. + Wava) or 


Uma (Ws + Wa + Wy). Therefore volume per pound 
of mixture at the throat 


_ (00639 x 158-7 x 0-854) + (0-00973 x 100) 











a 0-07446 
= 129-3. 
Hence area of throat 
eke (volume passing throat per second) 144 
2 Ving 
oe 129-3 x aa x 144 = 0-4765 


and equivalent diameter =.0-779 in. It was decided 
to use, in the first instance, a throat } in. diameter. 
The adiabatic exponent for the mixture during com- 
pression may be obtained from the following expression : 
on . Yaar see . e 

Nqa— | ng l 

where ng = 1-40 and n, = 1-30, the usual values for 
air and steam, respectively. 


Pm " 
mm — | 


Hence 
\ 2-20 1-935 | 0-265 
mm 1 0-4 0-3 
Nim = 1-385 
From 
a 
q nm 
pe" = constant, ms = Ume (2) 


Pimgs 
1 

2 -20 \ 1-385 

77) 


assumed value of V,,,3 = 220 the area of 


- . 32-82. 


129-3 ( 
With the 

outlet 

Ug (Ws + Wa + Wo) x 144 








Vins 
9.29 -07 
_ 32-82 x 0-07446 x 144 | aoe 
220 
and equivalent diameter = 1-428 in. An _ outlet 


diameter of 142 in. was used. 
A taper of 1 in 7-5 on the diameter was chosen, and 
this gave the length of tail-piece as 44§ in. nearly. 





* Steam Turbines, William J. Goudie (Longmans). 








* Steam Condensing Plant, James Sim (Blackie). 


A length of 5 in. was used. The efficiency of the 
diffuser, calculated on the above results = 78 per cent. 

Diffuser No. 1 was made with a short, rounded 
entrance 1 in. in length. Diffuser No. 2 was made 
with a tapered entrance 3 in. long, the taper being about 
1 in 2-2 on the diameter. 








OPERATING RESULTS WITH DIESEL 
LOCOMOTIVES AND RAIL CARS. 


In a paper on * Rail Transport with Diesel Engines,” 
read recently before the Crewe Technical Institute 
Engineering Society, Mr. H. D. Bush gave some 
instructive figures relating to this form of transport. 
Taking as a basis of comparison 10 important railways 
utilising rail-cars driven by  internal-combustion 
engines, it was stated that out of 225 such vehicles 
in use the largest individual number were employed 
by the Canadian National Railway. This company 
had actually 48 rail-cars, of which 28 were of the 
Diesel-engined type. Considering the whole of the 
225 cars, the horse-power varied from 50 to 600, and 
20 per cent. were fitted with gear transmission, the 
remaining 80 per cent. having electric transmission. 
The results in service of both Diesel locomotives and 
rail-cars were discussed, and it was mentioned that the 
1,200-h.p. 2-10-2 Lomonosoff locomotive had now 
completed over 250,000 miles on the Russian railways. 
The tests made on this locomotive in 1924 were 
referred to, the results giving an overall thermal 
efficiency of 24 per cent. to 28-5 per cent. for the 
Diesel unit, as compared with 7-6 per cent. to 8-6 per 
cent. for an 0-10-0 superheater-type steam locomotive. 
The 2,660-h.p. Diesel-electric locomotive for the 
Canadian National Railways was next referred to. 
This locomotive, which is fitted with two 12-cylinder 
Beardmore engines, is, so far as we know, the largest 
unit of this type yet built. It was described in 
ENGINEERING, vol. cxxvi, page 756 (1928), and it was 
stated by Mr. Bush that it will haul 4,000 tons at an 
average speed of 25 m.p.h., or 1,600 tons at up to 60 
m.p.h, On various services the fuel cost had been found 
to be approximately one-third that of a steam locomo- 
tive performing similar work. Another example of 
paramount interest was said to be that of the Diesel- 
electric trains operating on the Pamplona—San Sebastian 
Railway in Spain. The rail-cars employed, which 
were described in ENGINEERING, vol. cxxvi, page 497 
(1928), are also fitted with Beardmore engines, in 
this case of 200 h.p., and deal with the entire passenger 
service, each car running about 32,000 miles a year. 
The railway traverses the Pyrenées, rising from sea 
level at San Sebastian to a height of 2,150 ft. at a 
point 31 miles distant, and then descending to Pam- 
plona, a further distance of 26 miles. The total 
distance is completed in 3 hours 20 minutes, the low 
average speed being due to the steep gradients and 
the tortuous nature of the track, which necessitate 
incessant braking so as not to exceed the safe limit 
on the down grade. The cars have been in constant 
use since their delivery in 1928, and have entirely 
replaced the original steam-operated trains. The 
relative costs were given by Mr. Bush as 1-536 pesetas 
per train-kilometre for steam and 0-712 peseta per 
train-kilometre for the rail coaches. 

The 28 Diesel-electric cars already referred to as 
being in use on the Canadian National Railway are 
all fitted with Beardmore engines, the power varying 
from 200 h.p. to 400 h.p. It was stated that some of 
the cars had been in constant service since 1925 and 
had completed more than 350,000 miles. After over 
200,000 miles’ running it was deemed advisable to 
dismantle them for a first general overhaul, when it 
was found that only a small percentage of the working 
parts required renewal. During 1931 the 28 cars 
averaged approximately 42,000 miles’ service, or an 
aggregate of 1,176,000 miles. It was stated that a 
good example of the economies effected by the use of 
Diesel-electric locomotives for shunting and switching 
was afforded by a 400-h.p. unit in the passenger-train 
marshalling yard adjacent to the Montreal terminus 
of the Canadian National Railways. This locomotive 
worked 24 hours a day with three shifts of crew 
and had replaced three steam locomotives, operating 
at half the cost of the steam locomotive. Mr. Bush 
mentioned that the experience of the Buenos Aires 
Great Southern Railway had been similar in many 
respects to that of the Canadian National Railways. 
It was worthy of note that a Diesel-electric locomotive 
owned by the company, and fitted with a Beardmore 
engine, held the world’s record for a non-stop run of 
775 miles when hauling a train load of 156 tons at an 
average speed of 40 m.p.h., the fuel consumption 
being 1 gallon to 3-25 miles. In conclusion, Mr. Bush 
estimated that the total number of rail-cars and, 
locomotives operating with high-speed Diesel engines, 
excluding shunting locomotives, had completed over 
21,000,000 miles, of which nearly 7,000,000 miles were 
with Beardmore engines. 
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PRECISION TWIST-DRILL GRINDER. 


We illustrate on this page a grinding machine for 
small twist drills made by Messrs. A. A. Jones and 
Shipman, Limited, of Leicester, and known as the 
Perfect-Point twist-drill grinder. It is stated that the 
tool does its work with an accuracy hitherto attained 
only by the use of much more costly machines. A dis- 
tinctive feature is that the somewhat complicated feed 
motions required are obtained entirely by rotations 
about dead centres, without the use of expensive 
slides. The grinder illustrated is designed for drills 
ranging in diameter from -in. up to §-in., and all 
sizes, from the largest to the smallest, are ground 
with equal precision. The makers state that the 
use of this tool in their own shops has definitely 
increased the output when drilling very small holes. 
Moreover, the holes are drilled so straight and accu- 
rate that where reamering was formerly necessary, it 
is now dispensed with. 

The genera] character of the tool is clearly shown in 
Fig. 3, which is reproduced from a photograph, and 
in Figs. l and 2. It is, it will be seen, belt-driven from 
an electric motor, one of about 4-h.p. being a suitable 
size. This motor is mounted adjustably on the base 
plate of the tool, so that the belt can be easily kept at 
uts proper tension. There are two grinding wheels. 
hat shown on the left in Fig. 3 is used for roughing 
work, while that near the centre, in the same view, is 
used for the precision grinding. The two wheels are 
mounted at opposite ends of their spindle, which runs 
in dust-proof ball bearings. 

The drills to be ground are held in chucks, of which 
two are provided with the standard equipment. The 
smaller takes drills from y-in. diameter up to } in., 
and its fellow is used for the rest of the range up to 
i} in. An additional holder, to take drills down to 
0-010 in. diameter can, however, be supplied, if re- 
quired. 
duced in Figs. 4 and 5. 
symmetrical in form. 
its own axis accurately 


concentric with the axis 


of the chuck, in which it is secured with its cutting- | 
lip set parallel to a gauge line provided to this end. | 


For the grinding operation, the chuck, with the drill in 
place, is transferred to a swinging bracket onthe tool 
shown at N, Figs. | and 2, and it is accurately located 
here. 

During the grinding operation, the bracket is slowly 
oscillated within perfectly definite ranges of motion. 
When one lip is ground, the chuck is turned over 
and replaced on the bracket, and the second lip 
ground. Owing to the perfect symmetry of the chuck, 
both lips are thus ground to exactly the same angle and 
clearance. 

The bracket which receives the chuck is mounted 
on dead centres on the frame A, Fig. 1, the position 
of which on the main frame of the machine can be 
adjusted as the wheel wears. Other adjustmients 
include provision for varying the lip angle, should a 
departure be desired from the 59 deg. standard, and 
also means for altering the rake of the cutting edge. 
The backing off is effected by a true rolling motion. 

The adjustment required for different sizes of drill is 
provided for very simply, the drill itself serving as a 
gauge in fixing the position of the tool holder on the 


frame A. After each truing of the grinding wheel, this | 
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the new grinding face, by means of a gauge which is 
mounted temporarily between centres in the frame. 
until the gauge is brought into contact 
grinding face. 
position, the gauge is removed and the machine is 
again ready for work. 

For truing up the wheel the attachment illustrated 
in Fig. 6 is provided. It consists of a diamond point 
mounted at the end of a screw for which the block 
shown serves as a nut. This block fits the slot K in 
the side plate of the machine, Fig. 2. and the truing 
up is effected by traversing the block, by hand, to 
and fro in the slot. 


CATALOGUES. 


Filters 4 new metal filtering element for percolating 
vessels is described in a circular received from Messrs. 
Automotive Products Company, Brock House, Langham- 
street, London, W.1. It consists of a rolled metal strip, 
set on edge, tapered in cross section and provided with 
separating ridges. 

Hygrometers.—Circulars to hand from Messrs. Negretti 
and Zambra, 38, Holborn-viaduct, London, E.C.1, give 
descriptions and prices of several types of hygrometer 
for use in rooms and factories and for measuring the 
humidity of bales of fibre, &c. The dials are 4 in. in 
diameter. 


Drawings of the larger chuck are repro-| frame is adjusted to its proper position, relatively to | 
As will be seen, it is perfectly | 
Each size of drill is held with | 


Electrical Supplies.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs, have issued new catalogues 
dealing with Rockbestos insulated switchboard wires 


1 ; : me | bles i C service cut-outs, and also a 
The frame is then slid along the bar B, Figs 1 and 2, | and cables and ironclad servi ° ; 


with the | 
After clamping frame A in its new | 


prepayment meter adapted to collect two-tariff pre- 
payments. 

Ball Mill.—Catalogues of the Hildebrandt ball mill and 
centrifugal air sifter, made by Messrs. Hildebrandt, 
Germany, are to hand from Mr. O. N. Beck, 11 Queen 


Victoria-street, London, E.C.4, the agent for these 
machines. They are supplied in combination o1 
separately. 

Reducing Valves.—Messrs. Sir W. H. Bailey and Com- 
pany, Limited, Salford, Manchester, have issued a 


catalogue dealing specially with reducing valves and 
illustrating a variety of types in a full range of sizes 
These valves are made for all usual duties and also for 
the highest pressures and temperatures. Prices are 
stated and working dimensions given. 

Fans and Air Conditioning Plant.—We have received 
a new catalogue issued by Messrs. Davidson and Company, 
Limited, Belfast, showing examples of their Sirocco fans 
for the ventilation of rooms, factories and coal mines, 
and also for induced or forced draught for boiler plants. 
furnaces, cupolas, &c. There are also a number of 
special products in which a power unit is combined 
with the fan, a machine is incorporated, or provision 1s 
made for attachment to a unit. These include powe! 
or hand-driven units, a unit for insertion in a ship’s ven 
tilator, air heating, cleaning and conditioning machines, 
and others for cleaning, sorting and packing tea, extract 
ing dust from factories, warehouses, &c. 
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80,000-TON GRANARY AT BAHIA 





and are covered with heavily-galvanised corrugated | jetty this sacked cargo can be taken direct from 
BLANCA sheets. In order to avoid accumulation of dust | railway wagons alongside, but on the new jetty 
y |there are no floors in the galleries, but, in lieu, | the requirement is met by providing for the sacking 

(Concluded from page 208.) gangways of expanded metal are carried along the| of a proportion of the delivery to the belt con- 

We complete our account of the new 80,000-ton | sides of the conveyors as shown in Fig. 34, page 280,| veyors and chuting these sacks into the main 
granary for the Buenos Aires Great Southern | which is a view inside the gallery on the new jetty.| holds of the ship. The sacks are obtained from 
Railway with a description of the shipping galleries | The grain is discharged from the belts by throw-off | the unloading station, the procedure at which may 
and electrical equipment with the aid of Figs. 23 to | carriages, one of which is seen at the right of the | be here briefly described as it was not dealt with, 
35 annexed, on Plate XIX, and on page 280. | view. At each side of this gallery there are twelve lin order to simplify the account, in describing the 
The shipping galleries will first be dealt with. | telescopic spouts with supporting jibs. The poai-| grain intake processes. Practically the whole of 
Each of the 14 conveyors in the shipping house | tion of these is indicated in Fig. 27, while Figs. 28 | the grain is received at the granary in sacks. These 
previously referred to, forms the first section of the | and 29 show the different ways in which they may| are cut open in the unloading sheds and their 
shipping lines. They are continued by six inclined | be used to suit the position of the receiving shi | contents discharged into the intake hoppers. The 
conveyors connecting the shipping house with the | at different states of the tide or varying conditions| empty sacks are thrown into a heap adjacent to 
junction tower situated on the old elevator jetty, lof freeboard. A view along the gallery, showing | each wagon and one man of the cutting gang forms 














and by eight inclined conveyors extending to the 
first motor room on the new jetty. The junction of the 


| the spouts is given in Fig. 23, Plate XIX. Each| them into rough bales by stuffing 24 sacks into one. 


| spout is fitted with a swivelling turnhead and is | 
| conveyor running the full length of the shed. 


shipping-houseconveyorswith the inclined conveyors | hoisted or lowered by an electric winch. It will be 








Fie. 30. Junction or Surpprinc Hovse AND 


is seen at the left hand of Figs. 25, 26 and 27, 
Plate XIX. These illustrations, however, refer 
chiefly to the gallery on the new jetty, which is well 
shown in the panoramic view reproduced in Fig. 24 
on the same Plate. Bebind the gallery are to be 
seen the two old granaries, elevators Nos. 1 and 2. 
The inclined conveyor gallery leading to the old 
jetty is best shown in Fig. 5, Plate VII, but is also in 
Fig. 1, page 147, ante. The conveyors on the old jetty 
consist of five belts extending to a motor-house 
situated between the old granaries. One belt 
extends only to the centre of elevator No. 1. From 
the intermediate motor-house one conveyor extends 
to the centre of elevator No. 2 and two more extend 
to the end of the gallery. A view of the motors 
driving the shipping conveyors and of the spouting 
to the inclined belts to the galleries of both the 
old and new jetties is given in Fig. 30, annexed. 
The gallery on the new jetty is shown in some 
detail in Figs. 25 to 29, Plate XIX. It houses eight 
conveyors extending to the centre motor-house 
between the two loading berths, and four conveyors 
run onwards from that point to the end of the gallery. 
All the galleries are constructed of steel throughout 


GALLERY CONVEYORS. Fie. 31. 


noticed in Fig. 23 that there is a small projecting 
cabin at each of the spouts. The movements of 
the spouts are controlled from these cabins, each of 
which is in direct communication, by coloured light 
signals, with the shipping scale floor in the shipping 
house. The signal board, with its plug connections 
for the various spout positions is shown in Fig. 31, 
above. The pneumatic conveying system for | 
transmitting check tickets may be seen to the left of 
this view. On the old jetty loading mainly takes 
place through the loading spouts of the old granaries, 
but additional spouts, similar to those on the new 
jetty are provided at the north and south of each 
of these granaries in order to enable large modern 
ships to be loaded without changing their position. 

It will be noticed, in Fig. 25 and Fig. 27, 
that four sacking stations are provided along the 
gallery of the new jetty. As mentioned earlier, 
ships carrying bulk cargoes of grain from the 
Argentine are not usually fitted with parting boards 
or feeders, and they are therefore required by the 
regulations of the Board of Trade and by the under- 
writers to carry a proportion of their load in sacks 





|seen in Fig. 32, page 280. 





disposed on the top of the bulk cargo. On the old 


These bales are removed by a special type of 





Surpprinae Spout ContTrRot CABIN. 


There are seven of these conveyors so that each 
railway line has one on each side. They consist 
of a light double track, on which run small carriages 
attached to an endless wire rope passing over pulleys 
at each end. The carriages are provided with 
spikes and the man who is baling up the sacks 
impales each bale upon the first empty one of which 
to reach him. At the south end of the conveyors 
the bales are forced off the spikes into a chute, from 
which they are deposited on the slow-moving belts 
From these belts the 
bales are transferred by a transverse conveyor 
to a portion of the ground-floor of the working 
house, which is divided up, by expanded metal 
partitions, into sack stores for the various shippers. 
Identification and proper allocation of the bags 
is provided for by differently coloured tags hooked 
on to the bales. A 24-in. light railway track is 
laid to the west side of these stores and serves 
a siding at the north end of the granary, from 
which the bales can be loaded to railway wagons 
for return, repairs, &c. At the south end, the 
track is prolonged on to the new jetty to serve the 
sacking stations on it. 
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A view of the interior of one of these stations is | The wiring needed special attention both from 
given in Fig. 33, page 280. Each contains a the number of motors and the amount of power 
reserve hopper of about 100 tons capacity, filled | used and from the height of the building. From 
by bringing up one of the belt throw-off carriages the low-tension power switchboard alone there are 
overhead. Each of the hoppers has five outlets 42 cables, most of which have an area of from 
discharging into five of Messrs. Simon’s portable 0-3 sq. in. to 0-4 sq. in. They are three-core, 
automatic “Reform” net sacking-off weighers. | paper-insulated, lead-covered and armoured cables, 
Sixteen of these machines have also been placed | with an external diameter of about 3in. A number 
in the old granaries as an additional facility in case of these rise to a height of 220 ft., and special types 
suitable grain in sacks should not be readily available | of cable saddles were accordingly employed to grip 
in railway wagons. The completeness and relative |.them and to carry the weight without distorting the 
simplicity of the whole unloading, storing, andj cores. Easy bends have been employed throughout. 
loading equipment is in striking contrast to the For the signalling and interlocking circuits multi- 
chaotic conditions which preceded the erection of |core cable has been used, rubber-insulated, lead- 
the new granary, and its flexibility is unquestionably ; covered, and armoured. Various groupings were 
an outstanding feature. It may even be claimed, | used up to 32 cores per cable, each coloured for 
with a considerable degree of probability, that the | identification purposes, with a very smooth external 





loading facilities provided are not equalled by any 
other granary in existence. 

Some reference to the electrical equipment is 
necessary to complete the description of the granary. 
The supply is received at 6,750 volts, 50 cycles, 
3 phase and is transformed, in a sub-station provided 
under the contract, to 440 volts for power and to | 
220 volts, on the four-wire system, for lighting. | 
The sub-station is housed in the building seen at the | 
foot of the inclined conveyor gallery in Fig. 24. 
It consists of three separate chambers for the three 
power transformers, which are each rated for 2,800 
kv.-a. continuous output, with a fourth compart- 
ment for the two three-phase lighting transformers, 
each of which is rated for 100 kv.-a. Both the high- 
tension and low-tension switch gear is of the cubicle 
trunk type, special provision being made to ensure 
that it is as dust-proof and vermin-proof as possible. | 
The low-tension board has to deal with 12,000 
amperes on full load so that the "bus bars have to 
be so disposed and arranged as to eliminate magnetic 
troubles and skin effect. As will be seen from 
Fig. 35, page 280, which shows the interior of the 
substation switch room, the low-tension switch- 
board is arranged as two boards with a "bus bar 
connecting bridge. The main instruments are | 
carried on the bridge, being duplicated on each 
side of it so that they may be read from any part 
of the room. The feeders are divided into three 
groups, each section having an isolating switch. 

The motors are, generally, of the high torque 
squirrel-cage type up to 25 h.p., and of the slip- 
ring type above that power. Small and medium- 
sized motors are of the totally-enclosed type, the | 
medium sized being frame-cooled and the larger 
pipe-ventilated with totally enclosed rings. Al- 
together about 240 motors have been supplied, 
ranging from 3 h.p. up to 180 h.p. All the motors 
are of a specially robust construction, and many 
new features have been incorporated in the design 
to ensure reliability. The starting gear is of the 
ironclad dust-proof type, and even the smallest 
motor is protected by a switch or fuse of high 
rupturing capacity, that of the fuses for 5-h.p. 
motors, for example, being 20,000 kv.-a. This 
high standard is desirable owing to the large-sized 
feeders some of which are of relatively short length. 
Both hand-operated and automatic starters are 
employed, the latter being used for the intake and 
shipping lines, and being so arranged that the 
pressing of a single button starts up the line auto- 
matically in sequence. Sequence interlocking for 
stopping, in order to prevent choking or spilling of 
grain, is fitted throughout for both hand-operated 
and automatic types, with the necessary selec- 
tive arrangements, where sets of motors can be 
grouped into different lines. In the case of the 
automatic lines, the operator pressing the starting 
button is made aware when the last unit of the line 
is started up by the lighting of a local signal lamp, 
the circuit of which is closed by the last starter of 
the line. There are many interesting features in 
the gear, such as the combination of starting, inter- 
locking and signalling, these being so interwoven 
that each circuit is made to act for itself and to 
keep the operators informed of the proceeding. 
Lack of space, however, prevents a detailed descrip- 
tion of these. The hand-operated starters are of 
the oil-immersed type, and the automatic starters 
of the air-break type except on the smaller sizes. 
Numerous emergency stop buttons are fitted 
throughout the installation. 





surface over the braiding above the armour. Power 
supplies are coloured white, telephone green and 
signalling red, and so on. Messrs. Simon’s contract 
included the lighting of the buildings and galleries, 
as well as the flood-lighting of the ships. In all, 
some 1,600 lights are provided, 36 of which are flood- 
lights of the adjustable pattern fitted along the 
galleries at suitable external points. The fittings, 
generally, are of the well-glass type with reflectors, 
so that the lamp-holders are protected from dust. 
The telephone system, for reasons of simplicity, 
consists of a manually operated switchboard. The 
telephones, of which there are altogether 32, are of 
the ironclad magneto type fitted with special loud- 
ringing extension bells. When possible the cable 
is made up of multicore and armoured. The joint 


| boxes are of the ironclad type. 


The construction and equipment of the granary was 
carried out under the supervision of Messrs. Henry 
Simon’s own staff of engineers with local labour, and 
the bulk of the machinery was manufactured at 
Messrs. Simon’s works at Cheadle Heath, near Man- 
chester, thereby providing a considerable amount 


| of work for British labour for upwards of two years. 


Messrs. Henry Simon, Limited, were also responsible 
for the whole of the electrical scheme and equipment, 


' the installation of which was carried out to their 


specifications and under their supervision. The 
foundations were completed in December, 1930, and 
the first ship was loaded from the granary in March, 
1932. The completed plant was taken over by the 
Buenos Aires Great Southern Railway Company on 
June 15, 1932. The construction of the buildings 


and galleries was carried out in accordance with the 


requirements and under the supervision of Mr. R. G. 
Garrow, M.Inst.C.E., engineer-in-chief to the 
Buenos Aires Great Southern Railway Company, 
and of his successor, Mr. F. L. Creswell, M.Inst.C.E. 
The installation of the mechanical and electrical 
equipment was supervised by the chief mechanical 
engineer, Mr. P. C. Saccaggio, M.I.Mech.E. All 
the equipment was inspected on behalf of the 
railway company before shipment by Messrs. 
Livesey and Henderson, consulting engineers, 14, 
South-place, London. 





THE ENGINEERING OUTLOOK. 
VI.—Macurne Toots. 


Ar the beginning of 1932, the forecast for this 
branch of engineering was that a gradual improve- 
ment should be maintained throughout the year, 
while more distant prospects were of an even more 
satisfactory character. In making this prediction, 
no general recovery from world depression was 
postulated, but it was pointed out that Great 
Britain’s departure from the gold standard was 
bound to give a powerful stimulus to an already 
efficient and competitive industry. Moreover, 
many of the unfavourable political factors in 
important foreign markets seemed likely to be 
abated. It is satisfactory to be able to record 
that these predictions have been fully borne out in 
the result. 

Apart from transient competitive advantages, 
there are two basic considerations which promise 
a brighter future for the machine-tool industry in 
this country. The first, affecting the home market, 
is the progress in rationalisation and reconstruction 
which, when undertaken on the scale that is neces- 
sary to national efficiency, as sooner or later it must 
be, will be reflected in a period of considerable 


activity for British machine-tool makers. The 
second, affecting export business, is the strength 
of world demand for machine tools, the upward 
swing of which has not been stayed even by an 
economic crisis of the severity of that through which 
we are now passing. 

In 1930, the latter factor failed to benefit the 
British industry, its aggregate exports having 


TaBLe I.—Zzports of Machine Tools Manufactured in the 
United Kingdom. 




















| | Index Value Index 
Monthly Average. | Volume. | (1913 = r ton. | (1913 = 
| 100). | PEF. | “ 100). 
| 
Tons. | | ¢ | 
1913 .. 1,378 | 100 | 61-2 100 
1922— 
Ist Qr. 1,162 84 135-5 221 
2nd ,, 924 67 130-2 212 
3rd ,, 737 53 132-6 216 
4th ,, 1,181 85 110-0 179 
1924— 
Ist Qr. 843 61 109-8 179 
2nd ,, 959 69 111-5 182 
rd ,, 1,118 81 111-3 181 
4th ,, 1,078 78 120-6 197 
1926— 
lst Qr. 1,262 91 115-8 189 
2nd ,, 1,066 77 105-2 171 
3rd ,, 1,162 84 112-7 184 
4th ,, 1,034 75 117-6 192 
1928— | 
Ist Qr. 1,137 82 130-9 | 213 
2nd ,, } 1,242 | 90 115-4 | 188 
3rd ,, | 1,133 82 110-7 180 
4th ,, 1,339 97 128-8 210 
1929— 
Ist Qr. 1,408 102 135-3 221 
2nd ,, 1,381 100 128-9 210 
3rd ,, 1,267 91 138-0 225 
4th ,, 1,355 9s 128-6 210 
1930— 
Ist Qr. 1,304 94 130-8 213 
2nd ,, 1,157 84 134-0 219 
3rd ,, 1,079 78 134-6 219 
4th ,, 1,099 79 134-7 220 
1931— 
Ist Qr. 998 72 150-6 246 
2nd ,, 982 71 146-7 239 
3rd ,, 1,019 73 133-5 218 
4th ,, 1,874 136 137-0 223 
1932— 
Ist Qr. 2,020 147 134-6 220 
2nd ,, 2,048 149 147-9 242 
3rd ,, 2,133 154 113-6 186 
4th ,, 1,742 126 129-4 212 

















TaBLe II.—Imports of Machine Tools Retained in the 











United Kingdom. 
| | | | 
| | Index | Value Index 
Monthly Average. | Volume. | (1913 = rton. | (1913 = 
| ~ 100). | ae. | 1 
| | 
Tons. £ 
1913 .. 312 100 91 100 
1922 
Ist Qr. 275 88 110 121 
2nd ,, 216 69 111 121 
8rd ,, 332 106 128 141 
4th ,, 251 80 127 139 
1924— 
Ist Qr. 198 63 179 196 
2nd ,, 188 60 182 199 
3rd ,, 320 102 156 171 
4th ,, 257 82 166 181 
1926— 
Ist Qr. 634 203 111 121 
2nd ,, 509 163 130 | 142 
Srd ,, 22 199 115 | 126 
4th ,, 777 249 110 120 
1928— 
Ist Qr. 724 232 148 162 
2nd ,, 553 177 170 186 
sri ,, 769 246 162 178 
4th ,, 784 251 156 171 
1929— 
Ist Qr. 771 247 161 176 
2nd ,, 892 285 180 197 
3rd ,, 867 277 195 214 
4th ,, 1,038 332 164 180 
1930— 
Ist Qr. 1,130 362 155 170 
2nd ,, 980 314 150 165 
8rd ,, 548 175 180 197 
4th ,, 905 290 144 158 
1931— 
Ist Qr. 493 158 164 179 
2nd ,, ee ee 1,167 374 124 136 
Srd ,, ee ee 773 247 146 160 
éto ,, se ee 1,062 340 167 182 
1932— 
Ist Qr. 523 169 209 229 
2nd ,, 276 89 210 230 
3rd ,, 391 126 142 156 
4th 204 95 299 328 




















declined, while those of its competitors increased. 
In the first part of 1931 the same situation was 
evident, but immediately the shackles of the gold 
standard were removed, so marked an improvement 
set in that the total exports for 1931 were well in 
excess of those for 1930. In 1932, exports were 
50 per cent. greater than in 1931, both in volume 
and value. The Census of Production for 1930 
shows that the home consumption of machine tools 
increased from 2,656,0001. in 1924 to 4,780,000/. in 
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THE MACHINE TOOL INDUSTRY. 


TABLE III.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. 


(£000’s OMITTED). 














































































































_— 1924. 1926. 1928. 1929. 1930. 1931. 1932. 
Per Per Per Per Per Per Per 
£ cent. £ cent. £ cent. £ cent. £ cent. £ cent. £ cent. 
United Kingdom 1,362 15-9 1,532 13-8 1,770 10-3 2,153 10-2 1,856 8-0 2,062 8-0 3,139 14-3 
Germany ee 2,769 32-2 4,590 41-5 6,937 40-4 8,939 42-2 11,118 47-9 13,596 §2-8 13,904 63-4 
i’ eo 3,304 38-5 3,886 35-1 7,013 40-9 8,401 39-6 8,640 37-3 8,949 34-7 3,906 17:6 
France .. 663 7:7 659 6-0 792 4-6 933 4-4 873 3-8 655 2-5 550 2-5 
Switzerland 488 5-7 403 3-6 659 3-8 772 3-6 702 3-0 503 2-0 484 2-2 
Total 8,586 100-0 11,070 100-0 17,171 100-0 21,918 100-0 23,189 100-0 25,765 100-0 22,073 100-0 
TABLE IV.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (LONG TONS). 
fl 
1924. 1926. 1928. 1929. 1930. 1931. 1932. 

ad - | 
Per Per Per Per Per Per Per 
Tons. | cent. Tons. | cent. Tons. cent. Tons. cent. Tons. cent. Tons. cent. Tons. cent. 
United Kingdom 11,995 21-1 13,572 | 15-6 14,554 14-8 16,234 13-8 13,915 8-8 14,621 8-5 23,773 16-9 
Germany a 33,502 } 59-0 59,686 68-9 70,557 71-8 86,795 73-8 127,749 81-0 145,353 84-9 111,729 79-4 
France . 8,515 15-0 11,413 13-2 10,164 10-3 11,202 9-5 9,436 6-0 6,465 3-8 3,900 2-7 
Switzerland 2,808 4-9 1,973 | 2-3 3,070 3-1 3,456 2-9 6,709 4-2 4,736 2-8 1,454 1-0 
Total 56,820 | 100-0 86,644 | 100-0 98,345 100-0 117,687 100-0 157,809 100-0 171,175 100-0 140,856 100-0 

















1930. British production in 1924 was 3,441,0001. 
in value, of which 36 per cent. was exported, while 


year, has nearly overhauled the United States of 
America. Taking 1924 as a basis when exports 
in 1930 the value was 4,950,0001., of which 34 per| were not quite so great as in 1913, this country’s 
cent. was exported. It will thus be seen that | exports have increased by 1,800,000/., while Ger- 
exports represent a constant and important propor- many’s have risen by 11,000,000/.; world demand, 
tion of production, and so afford a good indication | even in 1932, was nearly three times greater. As 
of the activity of the industry. The course of|in the case of the home market, it is clear that 
machine-tool exports in recent years is traced in| there are here also fresh fields for the British industry 
the usual form in Table I. |to conquer. Although the present restrictions on 


A particularly satisfactory feature of this increase 
is that it has been progressive up till the last month 
of the year, seasonal movements being allowed for. 
As regards individual markets, the whole of the 
increase is attributable to demand from European 
countries (particularly Russia) which have for the 
second year in succession doubled their imports of 
British machine tools. British Indian demand has 
been maintained, but that of Australia has fallen to 
negligible proportions, while all other countries in 
the aggregate show some falling off, as compared 
with 1931. 

The home market has been fairly well maintained, 
despite the pressure of a good deal of second-hand 


international trade may make any large immediate 
increase difficult, the special disadvantages of the 
gold standard competitor countries should provide 
an opportunity to the British manufacturer to get 
in and make valuable connections in the markets 
formerly held by them. 

The year 1932 has been marked by a number 
of interesting developments in machine-tool design, 
which show that the British industry is grappling, 
| in, in difficult circumstances, a courageous and 
|enterprising manner with its problems. The 
| efficiency of the industry itself and the powerful 
circumstances at present operating in its favour 
in international competition make it unlikely that 








machinery on the market from dismantled works | the ground won in export markets during 1932 will 
which have succumbed to rationalisation or the | again be lost. The export prospect for 1933 should 
depression. Net imports, which were still high as| be one of distinct improvement in spite of the 
a result of attempts to forestall import duties early | depressing circumstances of trade. 
in the year, fell steadily up till the end of the year,; As regards the home market, the worst of the 
and are now at a level which is one-half of that| effects of the depression should by now have been | 
which has obtained in recent years. The course | felt. Presumably, public opinion, long suffering as 
of net imports is shown in Table IT. | it has been hitherto, will not much longer be satis- 
It is clear that foreign competition in the home | fied to contemplate mounting unemployment of 
market in recent years has been most effective in |} men and money without calling upon the Govern- 
the more expensive types of tools, the cheaper| ment for some constructive policy. The process 





grades having been unable to compete owing to the | of cutting down has been carried as far as it 


workmanship; as such, it must have been instruc- 
tive to many visitors, particularly those from abroad, 
The complete single-pass Babcock and Wilcox super- 
heater with flash-welded tubes was, for instance, 
an interesting piece of work. This superheater 
was similar to those supplied to the Hams Hall 
power station, and was designed for a final steam 
pressure and temperature of 385 lb. per square inch 
and 710 deg. F. when operating at the rate of 
228,000 lb. of steam per hour. Another good 
example of the firm’s method of fusion welding 
was a penstock pipe, 42 in. in diameter by 1} in. 
thick by 19 ft. 9 in. long. The method was further 
illustrated by test pieces and X-ray photographs, 
which effectively demonstrated the homogeneity 
and strength of the welds. Two exhibits of boiler 
accessories may be mentioned as illustrating modern 
refinements in existing apparatus. The first of 
these was a driving gear-box for chain-grate stokers. 
It is not generally recognised how great a, degree of 
flexibility is now provided in these stokers. The 
gear-boxes exhibited, one fully assembled and one 
partly sectioned, were both large examples of a 
height of about 7 ft., and provided eight speed 
changes, controlled by three levers, The drive was 
by a direct-coupled motor on the first motion shaft, 
This when running at 1,000 r.p.m. gave grate speeds 
varying from 13-48 ft. to 67-86 ft. per hour. The 
motor and reduction gear, which had five shafts, was 
mounted on a base containing a large worm wheel 
meshing with a worm driven from the fifth shaft 
and forming the final reduction. The gears had 
machine-cut teeth throughout and ran in oil baths. 

The other exhibit showing improvement was a 
Fuller-Bonnet fuel-pulverising mill. This was a ball- 


depreciation of sterling and the import duties. |can usefully be taken, and the present year should mill but differed from earlier and other types in 
Even in the last quarter of 1932, although the | see the beginnings of activity for the machine-tool | having an internal classifying tube arranged axially 
volume was much reduced, the aggregate value of | industry on home account. Even if these hopes are |in line with the outlet, in addition to an exterior 
these imports was high, owing to the exceptionally | falsified, 1931 will be looked upon as the worst year | separator. The classifier was cylindrical and was made 
high value per ton of the remaining business. It| for this branch of engineering, and the progress of | of perforated sheet steel. It effects the primary 
is to be hoped that the British industry will take | 1932 should not again be lost. | rejection of over-sized particles, thereby rendering 
active steps to secure this valuable business which | | the separator proper more effective. The grinding 
is still open to it, in spite of the prevailing depres- | | appeared to be very effective, a high percentage of the 
sion. At the same time, the favourable balance of} THE BRITISH INDUSTRIES FAIR | pulverised fuel passing through a 200-mesh sieve 
trade to this country in machine tools, which was | AT BIRMINGHAM. | and that remaining on a 50-mesh or 60-mesh sieve 
only 150,000/. in 1930 and 500,000/. in 1931, increased | Concluded 249 | being negligibly low. Of the subsidiary firms on 
to over 2,100,0001. in 1932. (Concluded from page 249.) | Messrs. Babcock and Wilcox’s stand, the exhibit of 

Outside the British market, the competitive) Tue conclusion of our account of some of the | Messrs. Edwin Danks and Company (Oldbury), 
situation can best be tested by an international|new exhibits at the British Industries Fair at | Limited, Oldbury, was prominent. The front half 
comparison of the exports of five principal producing | Birmingham may be prefaced by recording that of a Lancashire boiler for export to India presented 
countries. Table III above gives the declared values | the Board of Management report that a satisfac-|an excellent example of a dished unstayed end. 











of these exports in pounds sterling, converted at the 
average rate of exchange for the year. In Table IV, 
the volume of these exports is given for the same 
years. 

For the first time since the war, both the volume 
and value of international exports of machine tools 
were less than in the preceding year. It is noticeable 
that the value of these exports was better main- 
tained than the volume. Although Germany main- 
tains an easy supremacy in both respects, she has 
lost some ground, while Great Britain, which alone 
of these countries shows an increase on the preceding 


tory number of definite enquiries have been re- 
| ceived from abroad, and that 60 per cent. of the 





The diameter of the boiler was 8 ft. 6 in. and the 
length, when complete, 30 ft. The working pressure 


available space has already been booked for 1934. | was 180 Ib. per square inch. A notable feature of 
|The attendance at Birmingham was over 111,000|the end was the pressing of the flanges for the 
visitors. |furnaces. The edge of these was parallel with the 

One of the largest stands in the Fair was that of | end circumferential seam of the boiler, that is, the 
| Messrs. Babcock and Wilcox, Limited, Farringdon- | ends of the furnaces were square with the axis and 
| street, London, E.C.4. This also accommodated the | of uniform length round their periphery, undue 
| firm’s subsidiary companies. From the nature of the | stresses by unequal expansion being thus eliminated. 
| products shown, i.e., all established machinery or |The end plate was made of steel 14 in. thick, 
| plant, the exhibit resolved itself into a demonstra-| which by the drawing out of the furnace flanges 
| tion of improvements in material, design, and | was reduced to }§ in. only at the edges. As this 








ENGINEERING. 


[MARCH I0, 1933. 








EXHIBITS 


AT THE BRITISH INDUSTRIES 























Fig. 89. 


Fies. 89 anp 90. Power Press 


meant a projection of the flange from the surface 
of the end of some 15 in. at its deepest part, the 
end formed a striking example of flanging work. 
Another piece of press work was a dished end for a 
boiler drum 4 ft. in diameter. This was made of 
steel 1}? in. thick and was dished to a total depth 
of 2 ft. 6 in. A machined straight edge 12 in. 
deep was provided for the circumferential seam. 
Safety appliances in the way of guards for 
machinery were shown by Messrs. J. Broughton, 
Security Works, Vere-street, Birmingham. The 
high rates at which presses of various kinds are 
now worked make such demands on the operator 
that carelessness or fatigue may lead to serious 
accident. Messrs. Broughton have therefore re- 
designed their sliding shutter type of guard for 
presses and added a further safeguard. Two 
examples were shown for the first time, one of them 
being illustrated in Figs. 89 and 90, annexed, The 
device consists of a shutter in the form of a grille 
which is moved along the press bed, as the die begins 
to descend, by means of the mechanism shown. 
This mechanism is driven from the crankshaft. 
This shutter is shown in the open position in Fig. 89, 
i.e, the press gap is free for the insertion of the 
blank. The part to the right of the shutter is a 
swivelling finger carrying a rubber-covered coil 
spring. As seen in this view, the finger is lying 
at right angles to the shutter, which brings the 
rubber bar close up to the tool. As the shutter 
travels across the front of the press the finger not 
only moves with it, but swings in an outwards 
direction, thus sweeping the hand of the operator 
away. The finger is shown perallel with the shutter 
in Fig. 90. Here the tool has completed a quarter 
of its stroke, the shutter is partly across the gap, 
and the rubber bar is right across it. The hand is 
by this time out of danger, and should the operator 
be sluggish in removing it altogether, the comple- 
tion of the movement of the shutter would merely 
result in it being caught without injury between 
the moving and fixed rubber-covered springs. The 
firm also showed a new pendulum type of guard 
for hand or fly presses. Improvements in auto- 
matic guards for power presses were also shown by 
Mr. J. P. Udal, 46, Upper Dean-street, Birmingham, 


| heating purposes. 


Fie. 90. 


Guarp; Messrs. J. Brovauton. 


together with examples of automatic guards for 
paper-cutting guillotines and platen printing presses. 

Messrs. W. Canning and Company, Limited, 
133 to 137, Great Hampton-street, Birmingham, 
again showed, among other exhibits, new apparatus 
for chromium plating. 
in Fig. 93, page 271, is automaticsin operation, 
the rotary principle adopted lending itself par- 
ticularly well to a continuous process. The tank is 
9 ft. in diameter by 2 ft. 10 in. deep with an annular 
space, through which the work moves, of 2 ft. 5 in. 
width. It is lined with special hard lead and rein- 
forced glass, and is surrounded by a water jacket for 
The water supply is heated by 
gas, but steam or electric heating can be arranged 
for. The water is maintained at a constant level by 
an automatic valve. The solution, which is agitated 
by air, can be controlled as to temperature by an 


observation dial thermometer near the operator in | 


Fig. 93. The outermost of the three rings shown in 
the illustration is one of the anode rings. 
ring is that supported by the spider and to which the 
operator is shown suspending work pieces. Inside 
again is the other anode ring. The work, or cathode, 
ring is driven by a motor of }-h.p. operating through 
a belt drive and speed change gearing. This drive 
is arranged, on girders, at the centre of the machine. 
The work is carried once round the tank at a speed 
which coincides with the required period of deposi- 
tion. The surface of the plating solution is protected 
by detachable steel covers, which leave adequate 
space for handling the work. A fume exhaust 
system is provided. This comprises the necessary 
ducts carried round the tank, a condenser tank for 
recovery of the solution, and an _ enclosed-type 
motor-driven fan. 

Another new machine is the ‘‘ Minor” plating 
barrel arranged for bench mounting shown in 
Figs. 91 and 92, above. This is designed for small 
articles, especially those of a somewhat delicate 
nature, ¢.g., parts of surgical instruments with fine 
threads, &c. The container is suitable for working 
in nickel, copper, cadmium, zinc, brass, silver plat- 
ing. The work capacity is one pint per load, and the 
solution capacity 7 pints. The barrel is 7} in. in 
diameter at the top and 9 in. at the bottom by 10 in. 


The work | 
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The large machine shown | 


Fie. 92. 


Fias. 91 anp 92. Piatine Barret; Messrs. 
W. CANNING AND Company, LIMITED. 


|deep. As will be seen by a comparison of the two 
| views, which show the barrel in the working and 
unloading positions, respectively, the machine is 
| balanced on a pivot and is driven by pulley. The 
| pulley speed is 150 r.p.m., and 4-h.p. is required for 
operating it. As an indication of the current used 
'for depositing nickel, this would be a maximum of 
10 amperes to 15 amperes at 6 volts to 7 volts. 
A third interesting example on Messrs. Canning’s 
stand was the electrically-driven double-ended 
polishing machine shown in Fig. 94, page 271. The 
polishing wheels are mounted on extensions of the 
motor spindle and are thus direct-driven. There 
are four bearings in all to the spindle. The motor 
is of the squirrel-cage type for alternating current. 
The chief novelty of the exhibit lies, however, in 
| the dust extracting equipment which is very com- 
| plete, protecting the operator effectively. There 
is a separate hood and exhausting fan to each wheel. 
The cowls and trays of the hoods are adjustable. 
|The fans, of the centrifugal type, are arranged 
directly below the hoods and are driven by belt 
from the motor spindle. The fan shaft is mounted 
on ball bearings of simple design. The discharge 
from both fans is conveyed by a duct, common to 
both, to a cyclone separator situated behind the 
machine. The dust is collected in a removable 
bag, and the purified air escapes to the atmosphere 
by way of a vertical pipe on the top of the cyck me. 
The apparatus can be fitted to existing polishing 
machines. 

The visitor for overseas cannot, we think, have 
failed to be impressed by the very wide range of 
| products displayed by the makers of steel, iron, 
and of non-ferrous metal. A typical stand of this 
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class was that shared by Messrs. South Durham 
Steel and Iron Company, Limited, West Hartlepool 


and Stockton, Messrs. Cargo Fleet Iron Company, | 


Limited, Middlesbrough, and Messrs. Cochrane and 
Company, Limited, Middlesbrough, a group for 
which the sales organisation is Messrs. Cargo Fleet 
Ironworks, Middlesbrough. The larger exhibits 
included heavy sections such as joists up to 24 in. 
by 7} in., channels up to 17 in. by 4 in., and steel 
pipe up to 96 in. in diameter by 2 in. thick. 
Specialities included examples of the Larssen sheet- 
steel piling and plates, sections and shapes of 
Carfleco-Noncorr copper-bearing steel, a product 
having corrosion-resisting qualities. Centrifugally 
spun cast-iron pipes produced without a chill, so 
that they can readily be cut or worked up, and 


having a tensile strength of 18} tons per square | 


inch, are also shown. Messrs. Staveley Coal and 


Iron Company, Limited, Hollingwood, near Chester- | 
|example of the utility of the metal was in the gas 


field, also showed spun pipes, for an account of the 


manufacture of which ENGINEERING, vol. cxxxili, | 
| Limited, Newcastle-on-Tyne. These cylinders are 


page 93 (1931), may be consulted. An ingenious 
flexible joint for cast-iron pipes was also shown 
by this firm. 
production method resulting in a better quality 
than those made by the old process, were shown 
by Messrs. The Stanton Ironworks Company, 
Limited, near Nottingham, while the Stanton iron 
road, a description of which was given on page 174 
ante, attracted a good deal of attention. 

The group of steel-making firms represented by 
Messrs. The United Steel Companies, Limited, 17, 


Westbourne-road, Sheffield, had quite a number of | 
| deposition of metallic carbide, a process developed 


new products to show. In the section occupied by 
Messrs. Samuel Fox and Company, Limited, there 
were, for example, specimens of a material formerly 
all imported, but now made in this country, viz., 
lacquered steel strip. The colour range runs into 
50 shades, either glossy or matt finished, and as the 
material can be blanked, stamped, and perforated 
without chipping or flaking the surface, it should be 
particularly suitable for the light-article industry 
with which the Midlands have long been associated. 
Messrs. Daniel Doncaster and Sons, Limited, showed 
a new valve steel, “ Valmax.” 
ment of Silchrome steel, but, it is stated, is much 
stronger at high temperatures and highly resistant 
to the embrittlement which was a drawback 
of the older valve steels. The firm also showed 
several new alloy steels designed to replace more 
expensive types of alloy steels, which are being 
adopted to meet the stresses that nowadays cannot 
well be borne by mild steels. Messrs, Doncasters’ 
new products included also hardened and ground 


Rotary CHromium Priatina Apparatus; Messrs. W. CANNING 
AnD Company, LIMITED. 


Pipe castings, made by a new mass- | 
| In this case the well-known “ Vibrac ”’ steel was em- 


This is a develop- | 














Fie. 94. 


| Steel rolls for the rolling of steel strip, bars, and other 
metals. A new rapid-machining steel, ‘“ Phoenix 
All-British,”” was shown by Messrs. Steel, Peech 
and Tozer, together with examples of parts machined 
from it at speeds of over 400 ft. per minute’ Messrs. 
The Frodingham Iron and Steel Company, Limited, 
and Messrs. The Appleby Iron Company, Limited, 
| showed pit props and mine arches, including a new 
design of collapsible pit prop, among a display of 
sections, plates, and pressings. 

Messrs. High-Speed Alloys, Limited, Ditton-road, 
Widnes, showed some interesting recent applications 
of the rarer metals with steel and non-ferrous metals. 
One of these was the use of molybdenum in cast- 
steel Pilger rolls manufactured by Messrs. R. B. 
Tennent, Limited, Coatbridge. The employment of 
this alloy is stated to increase the working life of the 
rolls very considerably even when they are used 
under the most exacting conditions. Another 


containers made by Messrs. Vickers Armstrongs, 


employed particularly in cases in which very high 
pressures are required combined with light weight. 


ployed, its high elastic limit permitting of substantial 


|reduction in wall thickness compared with carbon 


steel. Still another instance was the use of molyb- 
denum in cast steel, a steam-chest casting for high 


|temperature and pressure illustrating its employ- 


ment in giving a high degree of resistance to creep. 
A somewhat unusual exhibit was that of coal- 
cutter bits with the cutting edges hardened by the 


by Messrs. The Oil Well Engineering Company, 


| Limited, Cheadle Heath, and applied also to knives 


for cutting sugar-cane, to well-boring tools, and like 
apparatus subject to difficult working conditions. 
Messrs. English Steel Corporation, Limited, Vickers 
Works, Sheffield, showed on the stand of the 
Association of Drop Forgers and Stampers, 45, 
Newhall-street, Birmingham, some fine examples 
of drop-forged valve bodies and covers, a product 
coming into increasing favour with the rise of 
working pressures. The other displays on this 
stand showed a marked development in the art of 
drop-forging, specimens of complicated contour 
being exhibited that would have been pronounced 
impossible not very many years ago. 

Of makers of non-ferrous material, Messrs. I.C.I. 
Metals, Limited, Kynoch Works, Witton, Bir- 
mingham, may be mentioned as showing a wide 
range of products, prominent amongst which were 
coils of strip metal 24 in. wide and weighing nearly 





Dust Extractor FoR GRINDERS; Messrs. W. CANNING 


AND Company, LIMITED. 


halfaton. The sections of extruded metal exhibited 
showed an astonishing variety. A number of these 
sections were designed for decorative and archi- 
tectural purposes. The use of metal in building 
| was also well illustrated on the stand of Messrs. 
| Fredk. Braby and Company, Limited, Ida Works, 
Deptford, London, 8.E.8, metal fireproof staircases 
‘in particular being notable both from the point of 
|view of effect and of durability. The latest 
| products of the firm were a new type of thermo- 
statically controlled gas-heated water-storage cy- 
linder of 12 gallons capacity and pressed-steel 
electric heating panels. The latter were very 
neat in appearance and, being quite self-contained, 
‘except, of course, for the conduits, are readily 
installed. The panels are primarily designed for 
large-space heating under thermostatic control, and 
under ordinary conditions will, it is claimed, com- 
|fortably heat 1,000 cub. ft. of space with a current 
|consumption of 0-5 unit per hour. The heating 
/elements, of nickel-chromium wire encased in a 
| flexible refractory material and insulated by mica 
strips, are attached to the back of the steel plate by 
untarnishable steel clips. Loss of heat at the back 
| of the panel is prevented by an insulating mattress 
‘of non-hygrometric material, and the whole is 
|enclosed by a galvanised plate, making the panel 
both airtight and water-tight. Suitable connections 
are made for wiring. 

An effective display of heating appliances was 
also shown by Messrs. British Trane Company, 
| Limited, Newcastle-place, Clerkenwell, London, 
E.C.1. These were all demonstrating different 
methods of heating, hot water, steam, and electricity 
| being used. The domestic type of heater, known as 
|the “‘ Vectair,” is designed as an alternative to 
|the ordinary cast-iron radiator. Externally it is 
|in keeping with the modern taste for straight lines 
and plain surfaces, being a smooth, narrow, rectan- 
gular casting with a grille at its upper part. The 
top, however, ‘s heavily insulated, so that a flow of 
hot air directly in contact with the wall near the 
heater does not occur, and the discoloration often 
experienced from this cause is obviated. The cold 
air enters the heater at the bottom and is discharged 
through the grille, being thus circulated, in a warmed 
condition, at an effective level. Examples of the 
industrial Trane unit heater were also demonstrated. 
| These, as is well known, give a positive circulation 
of warm air by means of a motor-driven fan. The 
| steam-operated unit of the display was supplied by 
jan ‘“QOilex” boiler, specially manufactured by 
| Messrs. Hartley and Sugden, Gibbet-street, Halifax. 
The boiler was fired by an automatically-controlled 
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Messrs. General Evecrric Company, LImIrEep. 


burner which was noticeably quiet in action and | 
was made by Messrs, May Oil Burner (England), | 
Limited, 72-75, Red Lion-street, London, W.C.1. 
In connection with heating appliances Messrs. 
Radiation, Limited, Thimble Mill-lane, Aston, Bir- | 
mingham, may be complimented on their stand. 
There were several new types of insulated thermal- 
storage gas-fired water heaters, with which we have | 
not space to deal, but the style of the display was 
among the best in the whole Fair. The apparatus was | 
shown as supplied, and adjoining, in most cases, 
were part-sectioned examples. Immediately above 
each group was a bold sectional drawing with full 
explanatory lettering. The result was undoubtedly | 
instructive, and the exhibition of a large size 
explanatory drawing of the article displayed is to 
be commended. 

This year Messrs. General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
followed their usual custom of displaying only a 
few items of the large range of electrical products 
which they manufacture. These included examples 
of industrial heating plant, among which mention 
may be made of a 30-kw. electric furnace for the 
continuous bright annealing of brass strip. The 
principle on which this equipment operates has 
already been described in our columns, but it may 
be noted that it is fitted with a water-cooling zone 
at the discharge end, and is arranged so that each 
strip receives exactly the same heat treatment, the 
temperature being adjusted exactly and maintained 
automatically. The reducing atmosphere within 
the furnace is produced by an electrically-heated 
ammonia burner, so thas the annealed strip is kept 
perfectly bright and free from oxidation. It 
cooled at the discharge end on an electrically-driven 
equipment, which was designed by Messrs. W. H. A. 
Robertson and Company, Limited, Bedford. 

Examples of the firm’s electrode boilers were also 
being exhibited. These are of two main types: 
steam generators and hot-water circulators, both 
being made in two patterns, for use on pressures up 
to 11 kv. and at commercial voltages, respectively. 
Fig. 97 shows a 650kw. high-tension steam generator 
for a 3-kv. circuit and will enable the general con- 
struction of the equipment to be appreciated. As 
will be seen, these boilers are of the vertical type. 
and can be constructed for any commercial steam 
pressure and for capacities ranging from 50 kw. 
to 10,000 kw. They will generate from 2-86 Ib. to 
3°39 Ib. of steam per hour per kilowatt-hour, 
depending on the temperature of the feed water, 
the limits of the latter being assumed to lie between 
15 deg. and 100 deg. C. In the case of the low- 
tension boiler, the electrode system consists of 
three cast plates which are mounted on insulated 
supports and are arranged at an angle of 120 deg. 
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The distance between the plates is maintained by 
insulating washers, and is adjusted to suit the con- 
ductivity of the water that is being used. 
phase voltage is imposed between each pair of plates. 

In the high-tension boiler, the electrodes are 
circular and are separated from each other by 
porcelain displacement blocks, the object of which 
is to regulate the resistance. Each block consists 
of a number of 1-6-in. high discs, which are held 
together by a central rod. As the water forms 
horizontal layers of equal temperature, any parti- 
cular disc is only exposed to small heat variations. 
Cracking is therefore rare and, if it 
disc cannot drop out. Damaged discs need not, 
therefore, be exchanged until it is convenient. The 
blocks are disposed so that the conversion of energy 
occurs at the narrowest part of the cross section 


between the blocks. It is, therefore, at this point, 


and not at the electrodes, that the steam bubbles | 


are generated and the scale formed, the result being, 
it is claimed, that arcing at the electrode surface 
and current fluctuations are eliminated. 

Regulation of the output is effected in both cases 
by raising or lowering the water level, thus altering 
the active water volume without varying the lengths 
of the current paths between the electrodes. The 
water is therefore under the same voltage conditions 
at all loads, while equal loading of the phases is 
ensured by the symmetrical arrangement of the 
electrodes. This regulation can be carried out 
either by hand or automatically, within the limits 
of 10 per cent. and 125 per cent. For the latter 
purpose, a Wag-Hannemann water-level regulator 
isemployed. This comprises a float, which descends 
as the water level falls, its movement being trans- 
mitted through an intermediate lever to a diaphragm 
control valve. The latter throttles the flow of 
pressure water, thus causing the pressure in the 
line between the control valve and an hydraulically- 
operated feed-water valve to rise and the latter to 
open. 


The | 


occurs, the | 
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Fie. 97. 650-Kw. Hieu-TeNsION STEAM 
GENERATOR ; Messrs. GENERAL ELECTRIC 
Company, LIMITED. 


Actually, the diaphragm valve assumes a central 
| position, so that the water in the boiler is 
maintained at the same depth, which is adjusted 
by a sliding weight. When it is desired, for 
tariff purposes, to maintain a constant electrical 
|load on the boiler, the float-operated valve is 
| replaced by one which is actuated electrically on 
the wattmeter principle. This receives impulses 
from a current transformer in the main circuit, 
so that the feed valve is opened or closed as the 
load on the mains falls or rises. On the electrical 
side, the low-tension boiler is controlled by a 
|main switch and fuses, with or without a no-volt 
release, while the high-tension boiler is equipped 
with an oil circuit-breaker with overload features, 
as well as with an isolating switch and current 
transformers. When the boiler is connected to a 
system, the neutral of which is earthed, the body of 
the boiler actually contains the water, but when the 
neutral is insulated the water is fed into an insulated 
container and the body of the boiler, which is 
earthed, only contains steam. When the supply 
authority requires the neutral of the boiler to be 
insulated, this can be effected without the use of a 
transformer. 

The circulators, on the other hand, are of the 
horizontal type, the flow of water being effected 
either by gravity from an overhead storage tank 
or by a pump. In the low-tension pattern, the 
electrodes are arranged on two sets of plates, one 
of which is fixed and the other movable, the load 
being altered by varying the proportion of the 
area of the movable plates which is presented to the 
fixed plates. The fixed plates are supported on 
earthenware tubes, the connections to the intake 
terminals being made by flexible copper strips. 
The movable plates are carried on a steel shaft, 
those connected to the three phases being insu- 
lated from each other by discs. Movement is 
effected either by hand or automatically, the plates 
| being maintained in the desired position by a 
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Fie. 99. 5 Kv.-A. CoMBINED SwitcH AND TRANSFORMER ; 
Messrs. THE ENGiIisH ELEectric Company, LIMITED. 


is equipped for the control and supervision of two 
stations, includes three keys designated start, 
stop, and *phone, a row of ten keys for each opera- 
tion, such as oil switch closing, transformer adjust- 
ment, or current indication, and two keys for station 
selection. Each of the operating and selecting 





| the screen at the top of the cabinet is fitted with 
|a@ group of lamps to indicate the position of the 
| transformer-tap changing switches. The 
other apparatus are a telephone and a 50-volt. 
| 10 ampere-hour battery. The relays and selector 
equipment at the substations are mounted in 
|similar cabinets. The method of operation is to 
depress the start key, followed by the key for the 
|number of the substation with which connection 
|is to be established. An automatic impulse sender 


! 
control of mercury-are rectifiers. This unit, which 


keys is associated with a check-back lamp, while | 


only 


Fic. 100. WeaTHERPROOF FusE 

AND DistrisuTion Boarp; 

Messrs. Toe Ena@uisn Evec- 
TRIc Company, LIMITED. 


be recalled that they are made of mild-steel and are 
of hollow rectangular box section. The components 
are welded continuously through their length, and 
the components are of such dimensions that the pole 
is stepped or tapered from the base upwards, as 
shown in Fig. 98. End plates are also welded on 
both top and bottom of the hollow structure so 
that internal corrosion is prevented. This method, 
it is claimed, allows the metal to be placed where it is 
required for maximum strength so that the mini- 
mum gauge can be used and a combination of 
strength and lightness obtained. Poles of this kind 
can, of course, also be used for carrying telegraph and 
telephone lines, and as signal, flag, or wireless masts. 

Messrs. The English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2, who were 


| exhibiting at Birmingham for the first time, were 
| showing a wide range of motors, switchgear, induction 
| regulators, rectifiers, and other electrical plant of 
| which the details will already be familiar to our 
jreaders. In recent years, they have devoted con- 


| then transmits a code of impulses to all the sub- 
as nes | Stations, but the local apparatus is only placed in 
readiness at the one corresponding to the code 
transmitted. That correct selection has been 
effected is shown by the lighting of the appropriate 





Fie. 98. 
POLE ; 


* Fista’? WELDED TRANSMISSION-LINE | 
Messrs. ASHMORE, BENSON, PEASE AND | 








Company, LImIreD. 


counterweight. In the high-tension circulators, the 
electrodes are covered by a series of ceramic tubes, 
which are mounted on a carrier and can be moved, 
either by hand or automatically,so as toexpose more 
or less of the electrode surface. In this system, the 
same water circulates continuously, and only such 
amounts as are lost by evaporation have to be | 
made up. The apparatus is designed for use with 
water having a specific resistance of 200 ohms to 
1,000 ohms per cubic centimetre, this figure being 
obtained by adding soda. 

Mention may also be made of the same firm’s 
ten-point tandem supervisory control system, the 
equipment for which was displayed at Birming- | 
ham. This has been designed especially for the 
control of small substations and the distribution | 
systems they serve, and is said to be equally| 
suitable for use in connection with synchronous | 
condensers, induction regulators, and motors opera- 
ting pumps on sewage plant. Generally speaking, 
all the points controlled from the central point 
are connected in tandem, four pilot wires, across | 
which the operating apparatus at each remote 
station is connected, being used. If it is more 
economical, however, separate groups of radiating 
pilots may be employed. The selectors and relays 
are also of the telephone type, and with the| 
operating keys and indicating lamps can be con- 
veniently mounted in a cabinet, as shown in 
Fig. 95, which illustrates equipment used for the | 





|check-back lamp. The key associated with the 
| desired operation is then depressed, thus causing 


a further train of impulses to be sent, which are 
again responded to by the appropriate apparatus 
in the selected station only. Once again the proper 
check-back signal is received, thus enabling the 
position of the particular device to be verified. | 
Finally, the operate key is depressed, the fact that 
the operation has been successfully performed 
being indicated by another signal, and the control 
keys are restored to normal. 
_/Larger stations can be controlled by the 24-point | 
system, a typical panel associated with which is | 
illustrated in Fig. 96. In this system, a separate | 
control cabinet is provided for each station, and if 
it is desired to close a switch ,which is open, it is 
only necessary to throw the appropriate key from 
the off to the on position. This sends out a code of 
impulses which prepare the circuits, and when 
this has been done, a further series of impulses are | 
transmitted from the receiving to the control end. | 
This acts as an automatic check and only when it 
has proved successful is the impulse which actually | 
indicates the required operation transmitted to the | 


| substation. 
Messrs. Ashmore, Benson, Pease and Company, | 
| these fuses will be clear from the illustration, which 


Limited, Stockton-on-Tees, were showing examples 
of the “ Fista”’ welded steel pole which has been 


/on short circuit, it is no longer safe to use a “ 
| wirable”’fuse. Messrs. ‘The English Electric Company 
| have dealt with this position by designing a cartridge 


siderable attention to the design of high-rupturing 


| capacity fuses, the results of which are embodied in 


the weatherproof board illustrated in Fig. 100. The 


use of such fuses has become necessary on low-tension 


systems, owing to the increase in the capacity 
of the transformers employed, for as these may pass 
more than twenty times their rated kilovolt-amperes 
re- 


fuse, the essential feature of which is a low resistance 
element made of silver. This element, which has a 
pre-arcing time of only 0-01 second, is enclosed 
in a special sand, which is fused by the melting 
of the metal. A high resistance is thus automatically 
included in the circuit at the moment of fusion, 
so that during the arcing period of 0-019 second 


‘the current gradually falls from its peak value to 


zero without any voltage surge being set up. Such 
fuses have a rupturing capacity of 25,000 kv.-a. 
at 750 volts and 50 cycles and will, it is claimed, 


| operate silently, without external smoke or flame. 


Further, they will carry 1-6 times the rated current 
for more than 30 minutes, and will interrupt 
1-9 times the rated current in less than that period. 

The general appearance of the holders used with 


shows a distribution board contained in a case 


designed for supporting electric transmission lines.|of welded and reinforced steel plate, thus giving 


Some mention of the poles was made in our recent | 
account of the North Metropolitan Electric Power | 
Supply Company’s transmission system, but it may | 


a combination of lightness and strength. The 
incoming cables are introduced through compound- 
tight boxes, which are visible at the bottom of the 
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illustration, and are fitted with insulated spreaders. 
These boxes can also be arranged for top or side 


entry. 


The cable is welded into thimbles, one of which is | 
visible in the centre of the illustration, and can be | 
fuse 
holders themselves can also be rotated round the 
‘bus bar, so that easy access to the cable tails is 
The *bus bars are completely shrouded 
by an insulating shield, which is shown partly | 
The same fuses can 
also be embodied in units of the universal or skeleton | 


rotated round the circular "bus bars. The 


possible. 
cut away in the illustration. 


link type, for use in kiosks and substations. 


Mention may also be made of the combined 
tlame-proof transformer and switch, which is illus- 
This unit, which has a capacity 
of 5 kv.-a., has been designed for use on coal- 
face and haulage-room lighting systems, or for 
supplying small power loads. The high-voltage 
switch is similar to that used in the firm’s flame- | 
proof draw-out switch pillars, a description of which 


trated in Fig. 99. 


was given on page 85 of our issue of January 15, 
1932, except that it is designed for use on single- 
phase circuits only. The main contacts are sup- 


ported from porcelain insulators, the stationary 
contacts being of the contactor type, and the moving 
contacts of the butt type. Overload protection is 


provided, the coils for which, like the switch itself, 
are wholly oil immersed. The enclosure is flame- 


proof, the tank being removable by hand when the | 


securing bolts are slacked back. As will be seen, the 
top plate is bolted to a flange on the transformer 
tank, which is also flame-proof. The transformer 
itself, which has a capacity of 5 kv.-a., is of the 
double-wound semi-core variety. The mid-point 
of its secondary winding is brought out to a separate 
linked terminal for earthing purposes and for testing. 
The switch on the low-voltage side is also enclosed 
in a flame-proof case, which is bolted to the trans- 
former tank. It is of the air-break type and is 
provided with fuses. The whole unit is mounted on 
skids to increase its mobility. 

Recent developments by the firm in the field of 
control apparatus include a range of starters for two- 
phase or three-phase squirrel-cage motors. These are 
of the drum type, with thermal overload releases and 
are contained in a dust-tight cast-iron case with a 
hinged lid. The whole of the switch assembly 
can be withdrawn for wiring or inspection. The 
operating mechanism is built-up of cadmium-plated 
pressed-steel parts, and where these work on 
hinge pins the holes are fitted with phosphor- 
bronze bushes. The drum contacts, of which there 
are two for each phase, are of extruded brass and 
are clamped to an insulated steel shaft. The 
fixed contacts consist of phosphor-bronze spring 
supports with hard-drawn copper tips. The 
overload releases are of the thermal type 


strip, which also acts as a trip contact, the fixed 
contact and adjusting device, and the heater element. 
The trip contacts are connected in series with the 
operating coil of the low-voltage release, which 
consists of laminated magnetic circuit. Each 
heater connected in one phase of the circuit 


a 


Is 


und is fixed, in a way similar to a Zed fuse, below | 


its terminal strip in a moulded insulating cover. 
It is therefore easily removable. 


so that the circuit of the low-voltage release coil 
is broken, the operation being unaffected by the 
starting current or by short peak loads, 

Messrs. Crompton Parkinson, Limited, Bush 
London, W.C.2, were exhibiting examples 
of a control equipment, which has been designed 
that a ring main can be safely broken on 
either side under load. The unit, the appearance 
of which will be clear from Fig. 101, consists of a 
tank structure, which is built up of welded steel 
plates, connection being made to the adjacent 
switchgear through a metal-clad neck. The 
tank is lined with plywood, an oil space being left 
between the lining and the metal, while the phase 
and other barriers are of Elephantide. The two 
switches, which are connected in each half of the 
ring main, are of the single break type, the blades 
being of V-section at the free end and fitted with 
@ heavy sparking contact. The fixed contacts are 


House, 


sO 


and | 
are made up of three components: the bi-metallic | 


The trip contacts | 
ure opened by the deflection of the bi-metallic strip, 
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conjunction with separate renewable sparking 
contacts on which the circuit is finally broken. 
Operation is effected by spindles which are placed 
above the oil level, are carried in brass bearings, 
and are connected to the blades through an insulated 
link, so that the insulation to earth and between the 
phases is adequate. These spindles are connected 
to operating handles, one of which actuates each 
main switch. 

As will be seen, lugs are fitted on the indi- 
cating plates to engage with the handles, so 


that they can be locked in the desired position. | 





of the multiple-finger self-aligning type and work in 





The isolating contacts are raised and lowered by 








Messrs. Crompton PAaRKINSON, LIMITED. 
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103. 
lessrs. Murex WeELpInG Company, LIMITED. 


] 
| 
| the wheel visible on the left of the illustration, and 
when these are open the set of contacts on the right, 
which are operated through the spindles shown, 
can be used either for earthing the lines or for 
testing purposes. Suitable interlocking ensures the 
correct operation of the various parts. It may be 
added that all the live parts are under oil. 
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Messrs. Harland Engineering Company, Limited, 
B.E.P. Works, Alloa, were showing a number of their 


current transformers, the pattern illustrated in Fig. 
102 being of the ring type and suitable for use on 


3-3-kv. circuits. By using a nickel-iron alloy and a 


special winding, it has been possible to produce a unit 


with a ratio as low as 40:5 and with an accuracy 


which renders it suitable for ordinary metering 
purposes, so that it can be used for the operation 
of ammeters, relays and trip coils, where phase 
angle is of little consequence. An advantage 
claimed for this device is that the mechanical stresses 
produced in its neighbourhood when faults occur 
are not greater than in any other part of thecircuit, 
and that the very high mechanical stresses which 
are set up in multi-turn primary current trans- 
fonmers, due to the loop produced by the primary 
turn, are eliminated. A saving in space is also 
possible as a transformer of this kind can be mounted 
either on an extension of the circuit-breaker ter- 
minals, or on the feet of the structure, this enabling 
more units to be accommodated in the same space ; 
the connections, it is pointed out, are also simpler. 
The primary is made up of heavy section stranded 
tinned-copper conductors, which are braided with 
cotton and impregnated, and sealed into vitreous 
porcelain or Bakelite insulators, bitumen being used 
to exclude the air. The secondary windings are of 
copper wire, which is taped and impregnated, while 
the cores are built up of Stalloy stampings, which 
are coated with Insuline and are also taped and 
impregnated. 
Messrs. Murex Welding Processes, Limited, Ferry- 
lane Works, Forest-road, Walthamstow, London, 
E.17, a firm which is an amalgamation of Alloy 
Welding Processes, Limited and the Premier Elec- 
tric Welding Company, Limited, were demonstrating 
their Polyarc system of electric welding. With this 
system it is possible to supply one or two welders 
from one three-phase transformer, or, by employing 
two electrodes at one point, to increase the rate of 
deposition and the welding speed. The transformer 
used for this purpose is illustrated in Fig. 103. It 
has a capacity of 18 kv.-a., and is designed for 
connection to a 400-volt three-phase circuit on the 
primary side. The secondary circuit is wound to 
give up to 185 amperes at 80 volts. Tappings are 
provided on each phase on the secondary side, 
which are brought out to a plug box on the top of 
the unit, so that six ranges of current can be obtained 
to suit the work in hand. The system differs from 
many so-called three-phase welding systems, in that 
three-phase current is employed on the secondary 
side, the arrangement, when one operator is working, 
being to connect one phase to a carbon electrode, 
the second to the are electrode of the material that 
is to be deposited, and the third to the work. 
Alternatively, when thick sheets up to, say, 0-157 in. 
are being welded, two metallic electrodes of different 
diameters are used, the base of the welded seam being 
first well covered in this way. These electrodes are 
then replaced by two thicker electrodes of equal 
diameter with which the work is completed. It is 
claimed that in this way deposition can be effected 
without specially thick and expensive electrodes of 
special aggregates being used, and that its efficiency 
does not deteriorate at low current strength. The 
method is applicable to brass, bronze and copper, 
as well as to aluminium when a special flux is 
applied in the liquid state. Two electrodes, of 
different metals, or two non-metallic electrodes, can 
also be used, while for thin sheets two carbon 
electrodes are employed in conjunction with a wide 
are flame, so as to avoid burning. A further 
application of the Polyare transformer is that it 
enables two welders employed on similar work to 
be supplied simultaneously, a facility which is of 
use when structures are being fabricated. 


TEMPERATURE MEASUREMENT AND CONTROL: AD- 
DENDUM.—In connection with the charts published in 
our issue of January 20, in an article on the measurement 
and control of temperature, our attention has been drawn 
to the fact that mercury-in-steel thermegmeters, entered 
as “indicating only ” should have been given as “ in- 
dicating and recording.” Further, in the “ Remarks” 
column of Plate III, an entry should be added below 
Aniline, under “‘ Liquids used in Vapour Pressure Ther- 
mometers,” covering the use of mercury vapour for 
higher temperatures, say, up to 600°C. The upper limit 
of mercury-in-glass thermometers should also have been 


LETTERS TO THE EDITOR. 
THE BRITISH INDUSTRIES FAIR. 


To THE Epiror or ENGINEERING. 


Sm,—lI have visited the British Industries Fair in 
Birmingham, and would like to record my impressions 
as a German engineer. As I have several times 
visited Leipzig Fair, I should have thought that an 
industrial country like England would show the full 
range of British manufactures at the British Industries 
Fair, as Germany shows hers at Leipzig. That was 
not the case, as I did not find a single lathe, automatic 
drilling machine, and so on. 

In my opinion a Fair is the best opportunity to show 
the newest models, because it takes a very long time 
to find out through individual inquiries to different 
firms, the improvements they have made in recent 
times. This is especially important when you have 
to build up a new factory, as in my case, and are not 
familiar with the right firms for supplying various 
machines. 

It would be much better if the Fair could be held 
in London, together with the Olympia Fair. There 
should be money enough in England to erect a large 
building with modern equipment; the building in 
Birmingham is very poor. I have heard that the 
fair for machine tools is held only every four years, 
but that is really not sufficient, as the improvements 
in the different branches are so great that an oppor- 
tunity to show them should be taken every year. 

I should be very much obliged if you, as a leading 
engineering newspaper, would publish this letter to 
inform the English people what foreigners are thinking 
about the British Industries Fair. 

Yours faithfully, 
PavL ZIEGLER, 
Chief Engineer. 

Standard Surgical Manufacturing Company, Limited, 

Westfields-road, North Acton, 
London, W.3. 
March 4, 1933. 








LUBRICATION. 
To tHe Eprror oF ENGINEERING. 

Sm,—I note with some interest that in the abstract 
of the discussion on Messrs. Parish and Cammen’s 
paper on “ The Mechanism of Lubrication,” at the 
Institution of Petroleum Technologists, which is fur- 
nished by Mr. Thee in connection with his letter in 
your issue of February 24, no mention is made of the 
contribution to the discussion by Dr. W. R. Ormandy. 
Dr. Ormandy, who is a past-president of the Institution 
of Automobile Engineers, was certainly one of the 
best-known speakers who took part in the discussion. 

Yours faithfully, 

“ONE WHO WAS PRESENT.” 

February 25, 1933. 


DEVELOPMENTS IN CIRCUIT 
BREAKER DESIGN. 


To THE Eprror oF ENGINEERING. 
Srr,—I am afraid that in his letter in your issue of 
the 3rd inst., Mr. W. A. Coates does not appreciate the 
real point at issue. It is not a question as to whether 
the British oil circuit breaker is better than the foreign 
article, but whether the present oil circuit breaker is 
being designed on correct lines. 
There can be no doubt that the modern oil breaker 
favoured by Mr. Coates is built on wrong lines. An 
example is the type of switch used on the 132-kv. 
national grid. Each tank is filled with some 15 tons 
of oil, when only a few quarts are necessary to extin- 
guish the arc. Does Mr. Coates seriously maintain 
that the continuation of the practice of amassing such 
large and wholly unnecessary quantities of oil can be 
justified, merely for the purpose of insulating the live 
parts from earth? The outdoor expansion circuit 
breaker for pressures from 60 kv. to 200 kv. is, in fact, 
an oil breaker in which the quantity of quenching 
medium has been reduced down from 4 per cent. to 
1 per cent. of that used in the orthodox oil switch. 
A considerable number of these breakers for 60 kv., 
100 kv. and 150 kv. are in actual commercial service, 
and are giving entire satisfaction. 
In conclusion, there is one point, mentioned by Mr. 
Coates, which I cannot let pass without challenge. He 
says :—‘* Nothing is to be gained by adopting German 
devices which have limited range of safe operating 
current, require frequent inspection if not actual 
maintenance service, or involve the use of auxiliary 
apparatus such as compressors.” 
To this I would reply :— 
(a) Limited Range of Safe Operating Current.—Opera- 
tional experience with the expansion breakers shows 
that the e of safe operating current is greater, if 








given as 450° C. on Plate III. 





(6) Frequent Inspection or Maintenance.—By reason 
of the very short duration of the time for final rupture 
of the arc, the burning of the contacts of the rival of 
the oil breaker is so greatly reduced that the frequency 
of inspection required is less and the maintenance 
reduced. 

(c) Auxiliary Apparatus—No air compressors ot 
other auxiliary apparatus whatever are required, which 
certainly cannot be said of the 132-kv. oil circuit breaker. 
with which elaborate oil-cleaning plant is invariably 
associated. The necessity of handling large masses ot 
oil is its outstanding disadvantage. 

Yours faithfully, 
J. W. RisstK. 
“Swallows Nest,” Denbridge-road, 
Bickley, Kent. 
March 6, 1933. 





CHROMADOR HIGH-TENSILE 
STRUCTURAL STEEL. 


THE manufacture, by Messrs. Dorman, Long and 
Company, Limited, Middlesbrough, some ten years ago, 
of 27,000 tons of special silicon steel for use in the 
construction of the Sydney Harbour Bridge, furnished 
an outstanding example of large-scale production of a 
high-tensile structural steel in this country. During 
the years which followed this achievement, the firm 
has been investigating the possibilities of producing 
a high-quality structural steel which could be sold at a 
price only slightly above that of the usual quality, and, 
as the result of investigations carried out in its own re 
search department, a new product has been evolved. 
This material is to be known as Chromador ; it is a 
structural steel which is claimed to possess a strength 50 
per cent. greater than that of the usual quality, and we 
understand, will be sold at a price only from 15 per cent. 
to 25 per cent. above that of mild steel. Messrs. Dorman, 
Long inform us that the product is a chromium-copper 
steel having an ultimate tensile strength of from 37 tons 
to 43 tons per square inch, instead of the 28 tons to 
33 tons per square inch of the normal British Standard 
Grade “‘ A” quality. Moreover, it has an elongation of 
17 per cent. in 8 in., and a guaranteed minimum yield 
point of 23 tons per square inch. 

In addition to numerous laboratory tests on the 
steel, carried out by independent testing authorities as 
well as by the manufacturers themselves, the latter 
have made tests on full-size members in their 1,250-ton 
testing machine. These members consisted of both 
plain and compound sections of sizes commonly 
employed in constructional work, tested both in bending 
and on various lengths in compression. In all cases, 
two batches of three identical specimens were employed, 
the one batch made of Chromador, and the other of 
mild steel. The results, it is stated, showed that the 
members constructed of the new steel were stronger by 
upwards of 50 per cent. than the corresponding mild 
steel members, the increase being as much as 74 per 
cent. in the case of short struts. On the basis of 
these tests, the makers claim that an increase of 50 
per cent. is justified in the usual working stresses when 
employing the new material. The small percentage of 
copper present in the steel increases its resistance to 
corrosion. We understand that tests which Messrs. 
Dorman, Long have carried out, both in the laboratory 
and by immersion in the River Tees at Middlesbrough, 
have shown that the new steel has a corrosion resistance 
nearly double that of ordinary mild steel. The manu- 
facturers have also introduced a new high-tensile 
rivet material for use with the new steel ; this consists 
of a somewhat milder quality chromium-copper steel. 
Taking into account the only moderately increased 
cost of the new material, as compared with mild steel, 
the manufacturers point out that if advantage be taken 
of its greater strength, there is a possibility of consider- 
able economy in the total cost of a structure, The 
saving, they state, would be greatest in the case of 
long-span bridges, in which the weight of the steel 
itself forms a large proportion of the total load. They 
emphasise, however, that even in medium and small- 
size structures it will be economical to employ the 
new steel; for example, if 15 tons of mild steel were 
required to construct a given member, only 10 tons of 
the high-tensile steel would be needed. Hence, if the 
cost of the mild steel be 8/. and that of Chromador 10/. 
per ton, the total cost of the member would be 120/. in 
the case of mild steel, and 1001. in that of the new 
material. Further, there would be additional saving 
in handling, transport, and erection costs, and these 
economies would be appreciable in the case of structures 
manufactured in this country for erection abroad, where 
the maximum weight of the pieces must be kept down 
to a low figure to enable them to be unshipped and 
erected without the aid of elaborate plant. It is 
claimed that the new material is suitable for all 
structural purposes for which mild steel is employed, 
and we understand that it will be made available 





not equal to that of the oil breaker. 





mmediately in all the usual sizes of plates and sections. 
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LABOUR NOTES. 


THE executive committee of the Miners’ Federation 
of Great Britain suggested to a special delegate con- 
ference, held in London on Wednesday last week, that 
the future policy of the organisation on the wages 
question should be to secure a national agreement by 
national negotiations. The delegates unanimously 
adopted the following resolution :—‘ This conference 
accepts the Committee’s report of the negotiations 
with the Mining Association and the Government 
regarding the question of national machinery for the 
co-ordination of wages and conditions in the mining 
industry. It sincerely regrets the attitude of the 
Mining Association in persistently refusing to discuss 
this question and thereby obviate the possibility of a 
national stoppage in the industry, and it therefore 
resolves :—(1) To urge the Government to establish by 
Act of Parliament national machinery for the regulation 
of wages and conditions in the industry. (2) To invite 
the districts to give power to the Executive Committee 
to call upon all affiliated district organisations to 
terminate their agreements simultaneously unless 
guarantees satisfactory to the National Executive are 
obtained before July, 1933.” 


In the course of a statement made at the close of the 
conference, Mr. Edwards, the president, said that for 
the first time in the history of mining negotiations, the 
districts had been asked to give power to the com- 
mittee to terminate agreements simultaneously, and 
the resolution passed by the conference might prove 
to be a landmark in coal-mining history. The feeling 
of the delegates was, he added, very bitter at the 
attitude of the Mining Association. If a conflict 
took place over the present issue, the responsibility 
would rest where it was merited—on the Mining 
Association, which had consistently refused to discuss 
even the possibilities of formulating national machinery 
for carrying on the industry in a national way. 


The Great Western, London and North Eastern, 
London Midland and Scottish, and Southern Railways 
have addressed the following communication to the 
National Union of Railwaymen, the Associated Society 
of Locomotive Engineers and Firemen, and the Railway 
Clerks’ Association :—*‘ In accordance with the intima- 
tion contained in the letter from the secretary to the 
Railway Staff Conference, dated February 2, the four 
group railway companies have now given consideration 
to the whole situation, following upon the issue of 
National Wages Board decision No. 164, dated January 
13, 1933. The companies have come to the conclusion 
that a tribunal which is constituted on the lines of the 
National Wages Board has inherent defects, and, 
therefore, give the formal notice enclosed herewith in 
pursuance of Section 62 of the Railways Act, 1921. 
The companies recognise the mutual advantages which 
accrue from discussions between their officers and the 
staff at meetings of local departmental committees and 
sectional councils, and they do not desire to interfere 
with the useful work of these bodies. They also wish 
to make it clear that they have no desire to depart from 
their established policy of discussing labour questions 
with the employees, their representatives, and the 
railway trade unions, and, following upon the notice 
now given, the companies will be prepared to consider 
with the unions the adoption of some more suitable 
form of procedure for the determination of questions 
relating to rates of pay, hours of duty, and other con- 
ditions of service upon which there is failure to reach a 
mutual settlement.” 


The notice affects the Central Board as well as the 
National Board, but all socal conciliation machinery, 
it is understood, will continue to operate. Speaking 
to a representative of the Press, Mr. Cramp, the general 
secretary of the National Union of Railwaymen, said 
that the companies had given their twelve months’ 
notice in a perfectly constitutional manner. He had no 
doubt his executive would meet the companies and | 
discuss any alteration which any side might like to 
From time to time his own people had been 


propose. 
dissatisfied with the Board, but the executive had 
always discouraged any attempt to abolish it. It was 


useful to have machinery, not only to deal with big 
questions, but with lots of other questions that had to be 
determined in the course of the year. 








The British Minister of Labour, stated last week, in a 


written reply, that information in the possession of his | 
Department indicates that the average level of full- | 


time weekly rates of wages in 1932 was approximately 
4 per cent. below the average level of 1924. 


information relates mainly to industries or occupations | 
in which rates of wages are regulated either by collective | 
agreements between organised groups of employers | 
and workpeople or by arbitration awards, or by 
Statutory orders. ° u 


The | 


The Ashton-under-Lyne district of the Amalgamated 
Association of Operative Cotton Spinners and Twiners 
has placed the following resolution on the agenda for 
the organisation’s next quarterly representative 
meeting :—“ That all salaries of officials of the Amalga- 
mation be subject to the last two wage reductions, and 
subsequently rise and fall with general wage changes.” 
The following note appears below the notice :—‘‘ The 
Executive Council desire to point out that there are 
very substantial reasons why this motion should not 
be accepted, quite apart from the fact that the salary 
list of the amalgamation is neither extensive nor 
costly, whilst the proposed method of fixing officials’ 
salaries is open to the gravest objection, and is very 
undesirable from all points of view. The Executive 
Council regard the motion as reactionary and un- 
warranted by facts, and unanimously and strongly 
recommend its rejection.” 
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At their meeting on February 22, the Trades Union 
Congress General Council decided to accede to the 
request of the Federation of Engineering and Ship- 
building Trades for a meeting with the appropriate 
committee of the General Council, with a view to 
formulating a policy for the adoption of a shorter 
working week of 40 hours, without reduction in pay. 
In addition, as a result of representations made on 
behalf of the Shipbuilding Trades Committee, it was 
agreed to call a conference of unions in the engineering 
and shipbuilding industries to discuss the advizability 
of forming a National Advisory Committee, under the 
auspices of the General Council, for the engineering and 
shipbuilding industries. 


A new agreement, affecting piecework price lists 
and working conditions, has been negotiated by the 
Bristol Channel Engineers’ and Shiprepairers’ Em- 
ployers’ Association and the trade unions to which 
their employees belong. An official communication 
states that it embodies amendments to price lists and 
working conditions which, it is confidently expected, 
will secure improvement in the industry by enabling 
shiprepairers to compete for and retain work which in 
recent times could not be retained at the British Channel 
ports. In the case of pieceworkers, abatements off 
piecework price lists have been negotiated, particularly 
with respect to the operation of machine tools, together 
with amendments to working conditions and special 
allowances. The amendments to working conditions 
cover the introduction of a one-break system on a 
47-hours working week. Ordinary overtime allow- 
ances have been amended to time and a half and 
percentage allowances upon an agreed schedule of 
work of a dirty or confined nature have been amended 
to a figure suitable to the character of the work. 
Conditions governing night-shift. working have been 
amended with a view to adapting night-shift working 
to the requirements of the industry, and placing the 
Bristol Channel in a still better position for giving 
dispatch. Other amendments of working rules have 
been agreed, the trend of which will be to reduce costs 
and facilitate the work of ship repairs. The new 
agreement came into operation on March 2. 


Representatives of the National Confederation of 
Employers’ Organisations and representatives of the 
Trades Union Congress have been invited to meet Sir 
Henry Betterton, the Minister of Labour, for the purpose 
of discussing the question of the practical application 
of the 40-hour week. The Trades Union Congress has 
provisionally agreed to meet the Minister on March 21. 


It was stated at a meeting in Berlin of the General 
Council of the German Federation of Trade Unions 
that in Germany, the 48-hour week was being exceeded, 
and that in some cases 60 hours per week were being 
worked. It was described as scandalous that, in spite 
of unemployment, the authorities should allow the 
48-hour week to be exceeded, instead of supporting 
the trade unions in their struggle against overtime. 


Under new regulations governing the employment 
of aliens, issued by the German Minister of Labour, 
the special employment permit, formerly required of 


manual workers only, must now be held by all alien | 


workers and salaried employees except the following : 
Apprentices, persons employed at sea or in inland 
navigation, salaried employees earning more than 
8,400 marks a year (the upper limit of the salaried 
employees’ insurance scheme), aliens employed in the 
former Upper Silesia plebiscite area and holding free 
movement permits under the Polish-German agreement 
of May 15, 1922, and the staff of diplomatic and con- 
sular establishments. An employer who wishes to 
engage an alien must obtain an “ employer's permit ” 
from the local labour office; such permits will hold 
good for twelve months at the most; their validity 





may be conditional, and will cease if the worker leaves 
his employment. The alien worker himself must 
obtain a “‘ worker’s permit” corresponding to the 
employer’s permit, and, like the latter, valid for the 
locality only ; application may be made for it through 
the employer. All applications will be passed to the 
director of the district employment office for decision, 
and an “aliens committee” will be set up in each 
district employment office to deal with appeals. 


The procedure for seasonal workers is the same, 
except that they may only be employed between 
February 15 and December 15, and that their condi- 
tions of employment must conform with those laid 
down in the standard contract drawn up by the Agri- 
cultural Committee of the Federal Institution for 
Employment Exchanges and Unemployment Insurance. 
The recruiting and placing of foreign seasonal workers, 
which was formerly dealt with to a large extent by the 
Central Agricultural Employment Office, will now fall 
within the province of the aforesaid Institution. 
Workers of foreign nationality who have lived in 
Germany for at least ten years may obtain an “ exemp- 
tion certificate,” to be renewed every two years. 
This permit will hold good for the whole of Germany 
unless the president of the Institution limits its validity 
to certain districts or occupations. The new order 
will come into force on May 1. It will not prejudice 
the operation of any special provisions for the reciprocal 
admission of workers which may be contained in 
existing or future international agreements. 


The Ministry of Labour estimates that at February 
20, 1933, there were approximately 9,340,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 55,000 more than a month before, but 45,000 
less than a year before. The improvement in employ- 
ment occurred chiefly in the building, public works 
contracting, tailoring, woollen and worsted, iron and 
steel and general engineering industries, in boot and 
shoe manufacture, and in shipping service. There was, 
however, a slight decline in coal-mining, the motor- 
vehicle, electrical apparatus, and cotton industries, 
in the distributive trades, and in dock and harbour 
service. = 

At February 20, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,241,168 wholly unemployed, 
512,587 temporarily stopped, and 102,883 normally in 
casual employment, making a total of 2,856,638. 
This was 46,427 less than the number on the registers 
at January 23, 1933, and 155,465 more than a year 
before. The total comprised 2,299,741 men, 75,027 
boys, 422,617 women, and 59,253 girls. 


Of the persons on the registers at February 20, 1933, 
about 47 per cent. were applying for insurance benefit 
and about 41 per cent. for transitional payments, while 
about 12 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 55 per cent. of the total of 2,500,604 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 68 per cent. it had lasted less than 
six months; about 19 per cent. of the total had been 
on the register for twelve months or more. 


Between Januayy 23 and February 20, the numbers 
on the registers decreased by 8,484 in the South-Eastern 
Area, by 8,690 in the South-Western Area, by 6,180 in 
the Midlands, by 5,603 in the North-Western Area, by 
8,544 in Scotland, and by 11,881 in Wales. In the 
London Area they increased by 640, and in the North- 
Eastern Area by 2,315. 


Official reports stress the fact that the Soviet Union's 
second Five-Year Plan, unlike the first, will require, 
above all, the assimilation of the new industrial tech- 
nique and better organisation of the new undertakings. 
Great difficulties will have to be overcome, and the 
result will be a less rapid increase in industrial produc- 
tion, at least for the next two or three years. The 
planned annual increase during the second five-year 
period will thus be 13 per cent. to 14 per cent., as 
against 21 per cent. to 22 per cent. in the first, and the 
principal aim will be not so much an increase in 
quantity as an improvement in quality and a rise in 
the productivity of labour. Special attention will be 
given to the production of commodities of general 
consumption. Though the actual objectives of the 
second Plan have not yet been defined, it may, say 
the reports, be regarded as starting in 1933. The 
genera! programme provides for an increase of 16-5 
per cent. in industrial production and a total production 
value of 34,000 million roubles. 
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WIDE-GAP BENDING AND PUNCHING PRESS. 


CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, LIMITED, ENGINEERS, BIRMINGHAM. 








WIDE-GAP BENDING AND 
PUNCHING PRESS. 


TuHE use of light sheet steel for constructional details | 
in building, &c., eg., shelving, guttering, conduit | immediately the clutches are disengaged. This gear 


casings, &c., necessitates not only the handling of 
large sheets, but demands a high degree of accuracy 
in manufacture, in order that interchangeability may 
be ensured. The precision press shown in the accom- 
panying illustration has been designed by Messrs. 
Taylor and Challen, Limited, Derwent Works, Bir- 
mingham, for such work. The frame is built up of 
steel plates, the different members being of exceptional 
depth to secure great rigidity with minimum weight. 
This method of construction also makes possible a very 
wide gap, relative to the length of the blades, between 
the side frames ; sheets up to 10 ft. long and of any 
desired width can be passed right through the machine 
if required, or handled from either the back or the 
front. Sheets 12 ft. long can, however, be handled, 
provided the width is restricted, as the ends of a sheet 
of this length overlap the side frames, the gap in front 
of which is shallow. The width between the frames 
enables sheets of any length and up to 10 ft. wide to be 
formed or pierced along their edges, and successive oper- 
ations on narrow parts can be performed by passing 
them backwards and forwards across the machine and so 
past a sequence of tools arranged across the gap. 
The maximum thickness of plate that can be dealt 
with when a 12-ft. plate is used is 4 in., with an 
internal radius of bend of #,-in. The machine is capable 
of exerting a pressure of 100 tons at the bottom of 
its stroke. 

Although a plain belt is shown in the figure, the 
machine is normally driven by Vee-belt from a motor 














| by worm gear actuated by ajsmall motor attached to the 


| slide at the right hand. The operating gear consists 
| of particularly powerful friction clutches and brakes, 
| the latter being arranged to come into operation 


| enables the slide to be inched either up or down by 


| positive separate movements, which can be made as 
| small as yy in. at a time, thus establishing a degree 
| of control of great assistance both in setting the tools 
|and positioning the work on the dies or to gauges. 
The main clutch is operated by a lever, having as well 
a pedal attachment, so that it may be worked as most 

convenient. This lever is carried on a splined shaft 
| which, as shown in the figure, runs right across the 
| front of the machine. The position of the lever can 
thus be arranged to suit the operator’s convenience 
for the particularjob on which he happens to be engaged. 
Back and front adjustable gauges are provided, and 
| all bearings are lubricated by a forced-feed system. 





COMPOUND INTEREST SLIDE RULE. 


| Iw general, the accuracy attainable with a four- 
figure logarithmic table is distinctly greater than is 
| practicable even with a 20-in. slide rule. There is, 
however, a whole class of important commercial 
computations, such as compound interest calculations, 
in which the advantage may lie with the rule. This 
follows because in a four-figure table the logarithms of 
| numbers lying between unity and 1-1 contain at most 
three significant figures, and at the lower end of the 
range but two. The accuracy of a four-figure table is, 
| in fact, high for large numbers but poor for very small 
| ones, and it is just these small numbers which occur 
|in calculations relating to compound interest. To 





mounted on an adjustable bracket on the back of the | facilitate these with an accuracy, which is in some cases 


—, The flywheel shaft transmits the drive to the 
crankshaft through double reduction gear. The slide 


is actuated by double eccentrics on the crankshaft by 
means of the forked rams shown. Simultaneous | new scale to their recently introduced log-log engineers 
vertical adjustment at both ends of the slides is secured ' slide rule. 


distinctly greater than is obtainable with a four-figure 


logarithmic table, Messrs. A. G. Thornton, Limited, of 
| the Paragon Works, Manchester, have now added a 


| 


the range from 1 per cent. to 10 per cent., which is 
practically all that is required for compound interest 
calculations. Room for this short scale is found at 
one end of the rule, so that there is practically no 
further complication of scales. With the aid of this 
small addition, compound interest calculations can be 
made by two settings of the slide and cursor. The 
makers provide a handbook giving clear instructions 
for using the rule for calculations of present and future 
values, for estimating depreciations, and the rates of 
interest required for a sum invested to increase to a 
given value. The scales are engraved on white cellu- 
loid, and the cursor is of the frameless type, giving an 
unobstructed view of each and every scale. 





WELDING RESEARCH ACTIVITIES 
OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


As recorded on page 224 ante, a brief reference to 
the work of the Welding Research Committee of the 
Institution of Mechanical Engineers was made in the 
annual report of the Council, presented at the recent 
annual general meeting of the Institution. A more 
detailed account of the programme of work arranged 
by the Committee for the current year has now, how- 
ever, been issued by the Institution. This shows that 
the research will be divided into three main sections, 
respectively dealing with the mechanical properties 
of weld metal at various temperatures, the corrosion- 
resistance properties of welds, and the effect of heat 
treatment on the mechanical properties of weld metal 
and the desirability of heat treatment for the removal 
of stress. The specimens, where required, will be made 
of three qualities of plate, and in cases in which 
deposited metal samples are deemed to show the 
desired property better than welded plates, deposited 
metal samples of special design will be utilised. All 
welded plates, except those employed in the corrosion 
tests, will be submitted to X-ray examination befor: 
testing, and the specially made samples of weld metal 
will be similarly examined. The X-ray examinations 
will be carried out by Mr. V. E. Pullin at the Research 
Department, Woolwich. 

The tests to be made in that section of the research 
devoted to the determination of the mechanical 
properties of weld metal at various temperatures 
include short-time tensile tests and impact tests at 
eight temperatures, bend tests at one temperature, 
embrittlement tests at two temperatures, creep tests 
at five temperatures, and repetition tests at three 
temperatures. The present intention is to commence 
by testing metallic arc welds made with three high- 
class representative electrodes only, and Messrs. 
Babcock and Wilcox, Limited, Messrs. Murex Welding 
Processes, Limited, and Messrs. The Sure-Arc Electrode 
Company, Limited, have promised to undertake, free 
of charge, the necessary welding. It was considered 
that tests on welds made from a complete range of 
electrodes would be too comprehensive as a commence- 
ment. The mechanical-testing work will be under- 
taken by the chairman of the Committee, Professo1 
F. C. Lea, at Sheffield University. 

It will be possible to carry out corrosion tests on 
weld metal from a range of about 13 electrodes, most 
of which are manufactured specially from material of 
known composition. Hence, metal of representative 
quality, ranging from good to inferior, will be tested, 
and one high-class oxy-acetylene weld will be included 
for comparison. The object of the corrosion tests will 
be to ascertain the effect of weathering, the influence of 
typical boiler water, and possibly also the effect of 
artificial sea water or other medium. The following 
firms have promised to undertake, free of charge, the 
welding of the necessary sets of plates : Messrs. Acety- 
lene and Welding Consulting Bureau, Limited ; Messrs. 
Joseph Adamson and Company; Messrs. Babcock and 
Wilcox, Limited; Messrs. The British Oxygen Com- 
pany, Limited ; Messrs. Robert Jenkins and Company, 
Limited ; the London, Midland and Scottish Railway 
Company (two sets); Messrs. Metropolitan-Vickers 
Electrical Company, Limited (two sets) ; Messrs. Murex 
Welding Processes, Limited ; Messrs. G. D. Peters and 
Company, Limited; Messrs. The Sure-Arc Electrode 
Company, Limited; and Messrs. Weldit Company. 
The corrosion tests will be undertaken by Dr. W. H. 
Hatfield at the Brown-Firth Research Laboratories, 
Sheffield; he will also determine the heating and 
cooling curves of various specimens and will make 
certain analyses. 

The full details of the programme for the third 
section of the research, namely, that dealing with the 
effect of heat treatment on the mechanical properties 
of weld metal and the desirability of heat treatment 
for the removal of stress, have not been worked out. 
Where considered desirable, however, the mechanical 
tests in the first section of the research will be made on 
welds which have been normalised or, alternatively, 
given a low-temperature annealing treatment; in 
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This new scale is a log-log scale covering 


addition, tests will be made on welds in the “as 
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received "’ condition. All corrosion tests in the second 
section will be made on welds in the three conditions, 
namely, normalised, annealed, and as received. A 
portion of a research has already been carried out in 
which the effect of a large range of heat treatments 
has been studied, and the change in the impact value 
and the microstructure of the various portions of a 
weld have been determined. A complete series of welds 
is, however, to tested in this manner, and the 
necessary metallurgical examinations will be under- 
taken under the direction of Professor J. H. Andrew, 
at Sheffield University. 

The bulk of the plate to be welded has been supplied 
by the courtesy of Messrs. The Parkgate Iron and 
Steel Company, Limited, who have also done the 
necessary cutting up and preparation ready for welding. 
The material consists of 216 plates having a tensile 
strength of 28 tons per square inch, and another 216 
plates having a tensile strength of 32 tons per square 
inch. Each plate measures 12 in. by 10 in. by ¢ in. 
One plate having a tensile strength of 24 tons per 
square inch and measuring 30 in. by 40 in. by } in. 
and a Swedish charcoal-iron bar are also being supplied. 
Of these materials only the last will have to be pur- 
chased. The Swedish iron, which is to be used as a 
standard of comparison in the corrosion experiments 
and in the mechanical] tests on heat-treated specimens, 
however, will be presented by Messrs. Rylands Brothers, 
Limited, Warrington. Where proprietary electrodes 
are employed, these will be supplied by the firms who 
have promised to carry out the welding. In conclu- 
sion, the Committee record with satisfaction that in 
only one instance has a request to give them assistance 
heen refused 


CONTRACTS. 

Messrs. WorTHINGTON-Stmpson, Limitep, Newark- 
on-Trent, have secured the cc mplete ecntract for the 
main oil-line pumps for the two great pipe lines of Messrs. 
lraq Petroleum Company, Limited, to Tripoli and Haifa 
on the Mediterranean. The order comprises forty-five 
6} in. by 24 in. horizontal duplex double-acting outside 
packed plunger forged fluid-end pumps, with single- 
helical gear and all moving parts entirely 
enclosed to prevent the ingress of sand. The pumps will 
be driven by 500 brake horse-power Diesel engines and 
will deliver against a live pressure of 800 Ib. 

Messrs. Str W. G. ArRmstTronc, WHITWORTH AND 
Company (Enotwerers), Limrrep, Newcastle-upon-Tyne, 
have received an order from the London Midland and 
Scottish Railway Company for a 250 brake horse-power, 
40-ton Armstrong-Sulzer Diesel-electric shunting loco- 
motive. 

Messrs. Dorman, Lona anp Company, Limrrep, 55, 
Broadway, London, 8.W.1, have been recently awarded 


reduction of 


the contracts for the supply and erection of the steel 
framework for two kinemas, the one at Nottingham 
involving 600 tons of steel and the other at Mitcham 


involving 300 tons 


Messrs. Ruston anp Hornspy, Liurrep, Lincoln, 
have received an order for eight 100-kw. auxiliary 
generating sets, driven by 5-cylinder Ruston airless- 
injection oi engines, for installation in two passenger 


now under construction at the Belfast yard of 
Messrs. Workman Clark and Con pany, Limited. 

Messrs. Tue Bristo. Aerortane Company, Liwrrep, 
Filton, Bristol, have secured a substantial order from the 
Finnish Government, for the supply of Bristol Pegasus 
air-cooled aero engines. The engines will comprise 
units of the Pegasus “ L" and “ M ” types 

Messrs. STURTEVANT ENGINEERING Company, LimiTeDp, 
147, Queen Victoria-street, London, E.C.4, have recently 
received order for the supply of two electrostatic 
pre ipitation plants for the removal of grit from the 

ue gases of pulverised fuel fired at a large 
London power station. The volume of flue gases to be 
handled by these precipitators is in excess of 8,250,000 


essel 


boilers 


eu. ft. per hour 

Messrs. HARLAND AND Wo trr, Limtrep, have received 
a further order for a twin-serew passenger and cargo 
vessel for the Bombay Steam Navigation Company, 
Limited. The hull will be constructed at the company's 
Govan shipyard, and the machinery at their Belfast 
works. The new vessel will be about 200 ft. long; it 
is the third ordered from Measrs. Harland and Wolff | 
by the same owners 

Messrs. ©. A. Parsons AND Company, Liwrrep, 


Heaton Works, Newcastle-upon-Tyne, have received 
from the Electricity Commissioners of South Africa, the 
order for a second 20,000-kw. high-voltage turbo-generator 
and condensing plant, similar to that recently supplied. 
Like its predecessor, this machine will be installed in the 
Salt River Power Station, Cape Town, and will generate 
three-phase current directly at a pressure of 33,000 volts 
to 36,000 volts. The turbine will be of the single-cylinder, 
high-pressure reaction type, running at 3,000 r.p.m. 
Steam will be used at a stop-valve pressure of 400 Ib. 
per square inch, superheated to 725 deg. F., and the 
turbine will exhaust into a condenser vacuum of 28-8 in. 


tux Socrery or Moror MANUFACTURERS AND 
rapers.—The Council of the Society of Motor Manu- 
facturers and Traders, Limited, received, on February 16, 
the formal resignation of Lt.-Col. Alfred Hacking. Refer- 
ence was made by the President, Mr. Leslie Walton, 
and by Mr. E. H. Blake, to the services of Colonel Hacking 


PERSONAL. 


Messrs. Davip Brown anp Sons (HUDDERSFIELD), 
Liwirep, Park Works, Lockwood, Huddersfield, inform 
us that their London office has now been transferred 
to Bush House, W.C.2, their London manager being 
Mr. A. Avison, for many years chief estimator at their 
Huddersfield works. They also inform us that their 
subsidiary company, Messrs. Keighley Gear Company 
have established a Manchester and district branch at 
Hampson-street, Salford. 

Tae Vicrortan Instirvte or ENGINEERS have 
removed their offices from Kelvin Hall to Room 431, 
T. and G. Building, Collins and Russell-streets, Mel- 
bourne, C.1 

Mr. H. A. 8. GotHarpD, managing director of Messrs. 
G. K. 8. Combustion Company, Limited, 11, St. Mary- 
at-Hill, London, E.C.3, has completed an arrangement 
whereby he becomes sole distributor for the products 
of Messrs. Nichols Compressors, Limited, Northallerton, 
Yorkshire, for London and the Home Counties. 

The board of directors of Messrs. Horkryson, 
Limrrep, Huddersfield, has appointed Mr. Richard 
Leslie Brown to be managing director of the Company 
as from March 6. 

Messrs. A. C. Wickman, Liwtrep, Coventry, have 
been appointed sole agents for the British Isles for the 
new Oreutt hydraulic spline-shaft grinder, manufactured 
by Messrs. The Gear Grinding Company, Limited, 
Handsworth, Birmingham. It is stated that this machine 
meets every requirement in accuracy combined with 
cheapness and that it can be run by unskilled operators. 
Limits are guaranteed to within 0-005 in. on any dimen- 
sion of the shaft. In addition, Messrs. Wickman are hand- 
ling all other products of the Gear Grinding Company. 

Mr. T. W. Heatuer has been appointed sales manager 
of Messrs. The General Electric Company,. Limited, 
Magnet House, Kingsway, London, W.C.2, to fill the 
vacancy caused by the death of Mr. H. V. Wynne Roberts. 
Mr. Heather joined the company in 1913 and for the 
past 8 years has been personal assistant to Mr. M. J. 

tailing, joint managing director of the company. 

We understand that an agreement has been reached 
between Messrs. Dennis Brotruers, Limirep, of 
Guildford, and Messrs. ARMsTRONG-SAURER COMMERCIAL 
Veuicies, Liwrrep, of London and Newcastle-on-Tyne, 
by which the former firm are to standardise 6-cylinder 
and 4-cylinder British-built Armstrong-Saurer engines 
on their “ Lance” and “ Lancet” types of passenger 
vehicles. The new vehicles will be of particular interest 
in that they will be the first in which these engines have 
been fitted in forward-control chassis. The agreement 
does not affect the production of passenger vehicles by 
the Armstrong-Saurer Company. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Rails for South Africa.—Orders for some 30 miles of 
steel rails (96 Ib.), with fishplates, have been placed by 
the South African Railway and Harbour Administration 
with the British (Guest, Keen, Baldwins) Iron and Steel 
Company, Limited, and will be carried out at the Port 
Talbot works of the company. These orders, with others 
in hand, will ensure regular employment of the rail mills 
in these works over the year. Guest, Keen and Nettle- 
folds, Limited, have secured big contracts for fishplates, 
bolts and sleepers for their works at Cwmbran, near 
Newport, Mon. 

New Blast Furnace at Cardiff—The new blast furnace 
at the Dowlais works, Cardiff, of the British (Guest, 
Keen, Baldwins) Iron and Steel Company, Limited, has 
been brought into service, making two in operation at 
these works. This furnace occupies the site of the old 
No. 4 furnace which in 1931 established new records 
for Great Britain. The foundations are based on a solid 
reinforced concrete block, 60 ft. square and 30 ft. deep, 
on a natural gravel bed. The furnace is supported on 
ten inclined steel built-up columns with steel riveted-up 
lintel piece. The hearth jacket is of heavy riveted steel 
plates water-sprayed. The furnace bosh is of the water- 
cooled type. The furnace stack is air-cooled on the 
patented system of the Société Anonyme John Cockerill, 
| who use it on their furnaces in Belgium. 

Swansea's New Electricity Station.—Mr. J. W. Burr, 
Swansea borough electrical engineer, addressing the 
Swansea centre of the Institute of Electrical Engineers, 
| said four boilers of an entirely new type were being 
‘installed to burn anthracite duff at the new Swansea 
pay super-power station. Air would be preheated 

to 700 deg., to ensure perfect combustion, and a pressure 
The tem- 








| of 650 Ib. per square inch would be obtained. 


perature of the steam would be about 850 deg. It was 
hoped that the boiler tubes would be made locally. The 
water drums, which would be 4 in. to 5 in. thick, would 
be made from solid forgings. 

Russian Oil Depots.—A depot consisting of a wharf 
}on the River Ely, connected to storage tanks by a pipe 
| line, and a loading station for eight tank lorries at the 
same time, has been opened at Ely Harbour, Cardiff, by 

Russian Oil Products, Limited, who are establishing a 
similar depot for supplying West Wales at Llanelly. 

Snowstorm Damage.—Such serious damage was done 
throughout South Wales by the recent snowstorm that 
it will take weeks to repair the telephone services. The 
postal authorities have installed radio services between 
| Swansea and Milford Haven, which was completely 

isolated as the underground cables do not extend 
beyond Carmarthen. The roofs of the extensive works 
| of the Whitehead Iron and Steel Company, Limited, at 
| Tredegar, were destroyed, the valuable plant beneath 


to the Society since 1922, first as secretary and subse- | being damaged. Repair of the roofs is estimated to require 


quently as director of the British Manufacturers’ Section. | 8,000. 


The postal authorities have announced that 





underground main cables will be laid from Carmarthen 
to Milford Haven as soon as possible. 
20-Ton Wagon Orders.—The Great Western Railway 
Company have ordered another 1,000 20-ton wagons for 
the Welsh colliery companies, making the full 5,000 under 
their scheme. The iron and steel required are to be sup- 
lied by the British (Guest, Keen, Baldwins) Iron and 
Eteel Company, Limited, and will exceed 40,000 tons. 
The springs will be made by the Cambrian Wagon Com- 
any, Limited, and the Blaenavon Company, Limited, 
‘art of the wagons will be constructed by the Fairfield 
Shipbuilding and Engineering voy Limited, at 
Chepstow, part by the Welsh Wagon Works, Limited, at 
Maindy, Cardiff, and the remainder at other works on 
the Great Western system. The total outlay will be 
about 1,000,000/. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are again rather better this week, and there are 
more signs of life in the heavy branch of the industry. 
The home demand has improved slightly, and a few more 
export orders have been booked recently, while the 
general inquiry points to the possibility of a much better 
outlet during the spring months. The makers of black- 
steel sheets are quieter, and neither light nor heavy sheets 
are moving at all freely at the moment, but good inquiries 
are in circulation for shipment lots, and prospects look 
better. There is not auth business passing in galvanised 
varieties. Prices are steady, and are as follows :—Boiler 
plates, 91. per ton ; ship plates, 8/. 15s. per ton ; sections, 
81. 7s. 6d. per ton ; black-steel sheets (} in.), 8/. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 111. 5s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in the state of the malleable-iron trade of the West of 
Scotland, and the works are all very quiet. The demand 
for re-rolled steel bars is also exceedingly poor, and 
competition continues keen for any lots on offer. Prices 
are unchanged, and are quoted as follows :—‘‘ Crown” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export; and re-rolled steel bars, 7/. 5s. per ton 
for home delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The current demand for 
Scottish pig-iron is of small tonnage, either for the home 
market or for export, and output is confined to two 
furnaces. Stocks on hand are fairly heavy and equal 
to all calls. The following are to-day’s market quota- 
tions :—Hematite, 66s. per ton, delivered at the stee! 
works ; foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 
65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 4, amounted to 158 tons. 
Of that total, 23 tons went overseas and 135 tons coast- 
wise. During the corresponding week of last year, the 
figures were 70 tons foreign and 20 tons coastwise, 
making a total shipment of only 90 tons. 














NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
New Orders.—Announcements in the last day or so 
of the receipt of a number of useful, if not particularly 
extensive, contracts, by certain sections of the North- 
Western heavy industries, raise a little wave of optimism 
in the area, although it is fully recognised, of course, that 
they represent only a fraction of the tonnage necessary 
to produce a general revival locally. The most important 
is that placed with Messrs. West’s Gas Improvement 
Company, Limited, of Miles Platting, Manchester, for 
asworks extensions for the municipality of Copenhagen. 
he contract figure is in the vicinity of 150,000/., and the 
work includes the installation of one of the firm’s latest 
and largest type of carbonising plants. Motor manu- 
facturers continue to secure satisfactory orders, Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, having 
just been favoured with instructions for the construction 
of 24 six-wheeled cross-country machines, with two gear 
boxes, giving a range of eight _—_ for the India Office. 
Messrs. The English Electric Company, Limited, are to 
build at their Preston works, nine new tramcar bodies 
at a cost of 1,000/. each for the Sunderland Corporation 
Transport Department, and Messrs. The Lancashire 
Steel Corporation, Limited, of Irlam, near Manchester, 
are reported to have received a fairly substantial contract 
for the supply of railway materials to South Africa. 
Bolton Corporation have granted the Messrs. Woodhall- 
Duckham Vertical Retort and Oven Company, Limited, 
of London, a 23,947/. contract for gasworks improvements. 
The General Outlook.—Although the above are en- 
couraging, they do not herald any immediate improve- 
ment, and market conditions are still as disappointing as 
ever. Structural steelwork firms, and other ews users, 
are only booking orders calling for very small quantities, 
and as a result calls upon the steelmakers are weekly 
becoming more and more curtailed. Similarly, there is 
n®xt to no business passing in the foundry iron branch, 
and the amount going into consumption at present 18 
probably smaller t at any period this year. 
The Hematite Trade.—Fortunately in the hematite pig- 
iron trade to the north of the area, the recently improved 
osition is well maintained, and ae am are stated to 
good. A large proportion of the Barrow make is 
being absorbed directly by the local steelmakers, who are 
busier than for some time past ; hoops and steel strips 
are in ready demand, both by home and overseas 
clients. A further hopeful feature for the future is the 
placing by the South African Railways and Harbour 
Administration, of a contract for 20 miles of 90 Ib. steel 
rails, with fishplates, with the Barrow Hematite Stee! 
Company, Limited, of Ww. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIpDpLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is little Cleveland 
pig available for the market, output being extremely 
light and stocks at a low ebb. Ironmasters are, in fact, 
carrying no more Cleveland pig than they consider 
advisable to have on hand for ordinary trading, and they 
are determined to avoid over production. Local con- 
sumption is increasing, and customers in Scotland are 
expected to accept rather larger supplies than of late, 
but deliveries to firms elsewhere continue few and small. 
Little expansion of inquiry from the Continent can be 
reported. Price concessions are granted to secure overseas 
orders, but home quotations are steady and firm. To 
Tees-side users, No. 1 grade of Cleveland is 65s.; No. 3, 
g.m.b., 62s. 6d.; and No. 4, foundry, and No. 4, forge, 
> each 61s, 6d.; to north of England buyers beyond the 
Middlesbrough zone, market rates are ruled by No. 3 
at 64s. 6d.; and to customers in the Glasgow area 
delivery prices of Cleveland pig are based on No. 3 at 
62s. 9d. 

Hematite.-—Values of East Coast hematite pig have 
for some time been at a comparatively low level, but 
recent events have tended to strengthen the hands of 
sellers and upward movement would cause no surprise. 
Makers are still encumbered with inconveniently large 
accumulations at their yards, but additions thereto 
are now small, and needs of the near future promise 
to enable producers to reduce stocks. Local needs 
are increasing, and substantial deliveries have to be made 
to firms in the Sheffield district and in South Wales, 
whilst one or two sales to customers abroad have been 
made. Ordinary qualities are 59s. f.o.t., and f.o.b., 
and No. 1 hematite is at a premium of 6d. 


Foreign Ore.—No movement of moment in foreign ore 
has occurred. Business is still confined to very narrow 
limits. The nominal price of best rubio remains at 
3d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. Good average qualities are 
offered at 1l5s. 6d., delivered here. 


Lda. 


Manufactured Iron and Steel.—Some welcome improve- 
ment in demand for semi-finished and finished iron and 
steel is reported, but more orders are much needed. 
Departments engaged on manufacture of material for 
railways are turning out rather heavier tonnage, and 
producers of shipbuilding requisites have better order 
books than for a considerable time. Galvanised sheet 
makers have to contend with keen Belgian competition 
for export trade. Common iron bars are 9. 15s. ; 
best bars, 101. 58.; double best bars, 101. 15s.; treble 


best bars, L1l. 58.; packing (parallel), 8/.; packing 
(tapered), 10/.; steel billets (soft), 5/7. 7s. 6d.; steel 
billets (medium), 67. 128. 6d.; steel billets (hard), 
7l, 2s. 6d.; iron and steel rivets, 11/. 5s.; steel ship 


plates, 8/. 158.; steel angles, 8/7. 7s. 6d.; steel joists, 
8I. 158.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish-plates, 
121. 108. ; black sheets (No. 24 gauge), 91. 15s. for delivery 
to home customers, and 8/. 10s. for export; and gal- 
vanised corrugated sheets (No. 24 gauge), lll. 15s. for 
delivery to home customers, and 10/. 10s. for export. 


Shipments of Iron and Steel.—Official returns give the 
February shipments of iron and steel from the Tees at 
23,580 tons as against 32,333 tons in January, when there 
were, however, three more working days. Last month’s 
loading was composed of 7,454 tons of pig-iron, 2,095 
tons of manufactured iron, and 14,031 tons of steel. 
Wales was the largest buyer of pig-iron, taking 3,200 tons, 
Scotland being second with 1,475 tons. Principal 
customers for steel were the Argentine, 2,282 tons; 
india, 1,864 tons; and Union of South Africa, 1,440 tons. 


Skinningrove Iron and Steel Company,. Limited.— 
\lterations and improvements to plant of the Skinnin- 
grove Company, for the execution of which the works 
have been closed since November last, are virtually com- 
pleted, and resumption of operations will commence this 
month. The firm’s ironstone mine at Loftus will be 
re-opened on the 20th inst., and in due course two of their 
five blast-furnaces will be re-kindled and their milling 
shop and rolling mills re-started. 


-lmalgamation Rumour.—Protracted negotiations for 
a merger between the South Durham Iron ‘and Steel 
Company, Limited, and Messrs. Dorman, Long and 
Company, Limited, are reported to be approaching com- 
pletion. For several years past a similar persistent 
rumour has from time to time occurred, and negotiations 
have been reported to have broken down when agreement 
seemed to be within reach. No official confirmation is 
forthcoming that material progress towards a merger 
of the two great Tees Side industrial undertakings has 
been made, but eventual amalgamation in some form is 
‘onsidered inevitable. 


Scrap.—Scarcity of iron and steel scrap is acute, and 
the feeling prevails that quotations have not yet touched 
top. Heavy steel is 45s.; machinery metal, 45s. ; light 
cast-iron, 388.; and heavy cast-iron, 42s. 6d. 








AusTRALIAN LiGHTHOUSE EQuIPMENT.—Four new 
lighthouses have been, or are being, installed on the 
Australian coasts by the Commonwealth Navigation and 
Lighthouse Service. Two of the lights, that at Trou- 
bridge Shoals, South Australia, and that at Macquarie 
Heads, New South Wales, have already been installed. 
The remaining two lights will shortly be placed at Cape 
Borda, South Australia, and at Cape Nelson, Victoria. 
In these two cases, new and much more powerful lights 
will replace obsolete equipment. 





NOTICES OF MEETINGS. 





Junior InsTITUTION oF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘‘ Notes on ineering 
Achievements in South Africa,’’ by Mr. F. C. Meadows. 
Friday, March 17, 7.30 p.m. Lecture, “ Developments 
of Internally-Fired Boiler Plants,” by Mr. G. E. Lofts. 


Rarway Cius.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “The Railways of the Isle of Wight,” by Mr. 
C. N. Anderson. 


ENGINEERS’ GERMAN CIRCLE.—Monday, March 13, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘‘ Latest Developments in the Design and 
Application of Industrial Instruments : the Measurement 
of Temperature and Fluid-Flow, and Gas-Analysis,” by 
Dr. Fritz Engel. 


INSTITUTE OF INDUSTRIAL ADMINISTRATION.—Monday, 
March 13, 6.30 p.m., Institute of Hygiene, 28, Portland- 
place, W.1. ‘“ Research in Relation to Industry,” by 
Mr. A. P. M. Fleming. 


InstiruTIon oF ELEcrricAL ENGINEERS.—Monday, 
March 13, 7 p.m., Victoria-embankment, W.C.2. - 
formal meeting. Discussion on “ Will Oil Switches be 
Superseded ?”’ North-Eastern Centre: Monday. March 
13, 7 p.m., Armstrong College, Newcastle-on-Tyne. 
“Tonisation in Cable Dielectrics,” by Mr. P. Duns- 
heath; also at North-Western Centre: March 14, 7 p.m., 
Engineers’ Club, Albert-square, Manchester. Scottish 
Centre: Tuesday, March 14, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Joint meeting with the Institu- 
tion of Engineers and Shipbuilders in Scotland. “ The 
Grampian Electricity Supply Company's Hydro-Electric 
Developments in the Highlands of Scotland,”” by Messrs. 
A. 8. Valentine, H. M. Gibb and E. M. Bergstrom. South 
Midland Students’ Section : Tuesday, March 14, 7 p.m., 
The University, Birmingham. “Ultra Short-Wave 
Radio Communication,” by Mr. H. K. Bourne; “ The 
‘Clinker’ Non-Synchronous Clock,” by Mr. C. A. Mason ; 
and “‘ Rotor Balancing,” by Mr. A. H. Neale. Sheffield 
Sub-Centre : Wednesday, March 15, 7.30 p.m., Royal 
Victoria Hotel, Sheffield. ‘‘ Electricity in Mines,” by 
Mr. A. R. Cooper. 


Institute oF Metats.—Scottish Local Section: 
Monday, March 13, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, Glasgow. ‘“* Welding,” by 
Mr. M. Brownlie and Mr. J. Arnott. Swansea Local 
Section: Tuesday, March 14, 6.15 p.m., Y.M.C.A., 
Swansea. “Some Recent Advances in Rolling Mill 
Practice Abroad,” by Mr. G. A. V. Russell. North-East 
Coast Local Section: Tuesday, March 14, 7.30 p.m., 
Electrical Engineering Theatre, Armstrong College, 
Newcastle-on-Tyne. Discussion on .“‘The Testing of 
Non-Ferrous Metals.” Birmingham Local Section : 
Thursday, March 16, 7 p.m., The University, Birming- 
ham. “ Metals in the Electrical Industries,” by Dr. C. J. 
Smithells. London Local Section: Thursday, March 16, 
7.30 p.m., Society of Manufacturers and Traders, 
Limited, 83, Pall-mall, 8.W.1. ‘ Recent Developments 
in Bearing Metals,” by Mr. A. J. Murphy. heffield 
Local Section : Friday, March 17, 7.30 p.m., The Univer- 
sity, Sheffield. Discussion on ‘‘ Annealing.” 


BrapFrorp ENGINEERING Socrety.—-Monday, .March 
13, 7.30 p.m., Bradford Technical College. “‘ The Self- 
Changing Gear Box,” by Mr. G. Wilson. 


InstITUTION OF RuBBER INpDUsTRY.—London and 
District Section. Monday, March 13, 7.30 p.m., First 
Avenue Hotel, High Holborn, W.C.1. “ Effect of 
Reclaim on the Manipulation of Rubber,” by Mr. G. 
Martin. 

Roya Society or Artrs.—Monday, March 13, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture. “ Weld. 
ing and Allied Processes for Engineering Purposes ” 
(Lecture II), by Mr. A. Stephenson. Wednesday, 
March 15, 8 p.m. “The Chemistry of Hydrocarbon 
Combustion,” by Dr. W. A. Bone. 


Roya Instrrution.—Tuesday, March 14, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Modern Astronomy,” by 
Sir J. Jeans. 


INSTITUTE OF TRANSPORT.—Birmingham and District 
Section: Tuesday, March 14, 5.45 p.m., Queen’s Hotel, 
Birmingham. Presentation of the Re ort of the Trans- 
port Research Panel of the Local Graduate and Student 
Society. Leeds and District Section: Graduates’ Meet- 
ing, Friday, March 17, 7 p.m., Leeds Church Institute, 
Leeds. “he German Railway Company,” by Mr. 
D. A. Lamb. 


INSTITUTE OF Marine ENGINEERS.—Tuesday, March 
14, 6 p.m., 85, The Minories, E.C.3. “Thrust and Journal 
Bearings,” by Mr. J. H. Gibson. 


IntummnatiIne Enotveertnc . Sooty. Tuesday, 
March 14, 7 p.m. “ Progress in Illuminating Engineering 


Abroad,” by Dr. Ing. N. A. Halbertsma. 

Hutt ASSOCIATION or Enotveers.—Tuesday, 
March 14, 7.15 p.m., Municipal Technical College, Hull 
‘* Electric Propulsion of Ships,” by Mr. J. I. Hall. 

SHEFFIELD METALLURGICAL ASssOCIATION.—Tuesday, 
March 14, 7.30 p.m., 198 West-street, Sheffield. ‘“ Gene- 
ral Aspects of the Centrifugal Casting Process,” by Mr. 
J. E. Hurst. 

Society or Grass TecHNoLoGy.—Wednesday, March 
15, 2 p.m., Talbot Hotel, Stourbridge. General Dis- 
cussion on “ The Interconnection of Technique, Form 
and Design in Glass Making, with Special Reference 
to the Possibility of Forming an Art Section of the 
Society of Glass Technology.’’ Lecture on “ A Review 
of Recent <5 x in the Decolourising of Glass,’’ 
by Professor W. E. Turner. 





InsTITUTION oF CrIviL ENGINEERS.-Wednesday, 
March 15, 6 p.m., Great George-street, S.W.1. Informal 
Meeting. ‘The Capacity of Piles to Carry Loads and 
Resist Lift,” by Mr. E. Latham. Manchester and District 
Wednesday, March 15, 6.45 p.m., 36, George-street, 
Manchester. “Electricity and its Application to Civil 
Engineering Works,” by Mr. G. T. Allcock. 


Royat MeETEoROLOGICAL Soocrery. 
March 15, 7.30 p.m., 49, Cromwell-road, 8.W.7. 
Symons’ Memorial Lecture. “ Cosmic Radiation,” 

r. P. M. 8. Blackett. 


InstiTruTion oF WELDING ENGINEERS.—-Wednesday, 
March 15, 7.45 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. “A General Survey of Metallic 
Are Welding, with Particulars of Some Welded Products,” 
by Mr. D. G. Sinfield. 


InstTITuTION OF MeEcHANICAL EnaInrerers.— Midland 
Branch : Thursday, March 16, 6.30 p.m., Grand Hotel, 
Burmingham. “ Air and Gas Drying Equipment using 
the Silica Gel Method,” Professor 8. Lees. North-Western 
Branch: Thursday, March 16, 7.15 p.m., College of 
Technology, Manchester. Thomas Lowe Gray Lecture. 
“Eight Years’ Salvage Work at Scapa Flow,” by 
Mr. E. F. Cox. London: Friday, March 17, 6 p.m., 
Storey’s-gate, S.W.1. General Meeting. “ Radium in 
Engineering Practice,” by Mr. V. E. Pullin. 


INSTITUTION oF STRUCTURAL ENGINEERS.— Y orkshire 
Branch : Thursday, March 16, 7 p.m., Hotel Metropole, 
Leeds. “ Rustless Steels,” by Mr. C. C. Hall. 


Nortu-East Coast InstiruTIon OF ENGINEERS AND 
SurpesvurtpEeRs.—T'ees-Side Branch: Thursday, March 16, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Middlesbrough. Informal Meeting. Discussion on 
“Electric Welding.” 

Soorety or CuemicaL Inpustry.—Chemical Engineer- 
ing Group: Friday, March 17, 6 p.m., the University, 
Birmingham. Joint Meeting with the Birmingham 
Section. “‘ Personnel in Industry,’’ by Mr. W. A. S. Calder. 


-Wednesday, 
G. J. 
by 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Sheffield City Council’s decision to 
reduce the City rates by ls. in the pound is keenly 
welcomed by the local industries. This cut represents 
an estimated retrenchment in the neighbourhood of 
120,0007., and is of vital moment to manufacturers 
large and small, who are the main contributors to 
Corporation revenue. Additional significance, however, 
attaches to this economy. Without entering into the 
local political aspect, this is the first definite gesture 
by municipal administrators locally of their anxiety 
to attract new industries, and so relieve the burden 
represented by the maintenance of 60,000 unemployed. 
Sheffield can offer much in the way of transport, power, 
and raw-material facilities, but the high level of local 
rates has had a deterrent influence on those who might 
have been inclined to adopt sites in this district and 
introduce supplementary industries. Conditions are 
extraordinarily mixed throughout the local staple trades. 
Full-time production is to be found, but this is exceptional. 
On balance, output appears to be about equal to that of 
the past month. The prevailing undertone is, however, 
hopeful, and in authoritative quarters there is expectation 
of expansion in the later months of the year. Augmented 
deliveries of iron and steel scrap and other steel-making 
materials indicate greater activity in the basic trades 
than is evident on the surface. There has been no further 
curtailment of furnace production, while rolling mills 
and forges are working with slightly greater regularity. 
The major difficulty is that business is still characterised 
by the oddment nature of orders, making the arrangement 
of forward programmes impracticable. Prospects have 
not been improved by the banking crisis in America, 
and the German political upheaval. The outlook in 
ship steel has brightened from the placing of naval 
contracts, coupled with a steadily developing tendency 
to substitute steel for wood in new construction. More 
dredger buckets are on order for the Far East, and there 
is prospect of further valuable business resulting from 
developments in low-temperature carbonisation. Tool- 
makers appear to be holding their own on export account, 
while there is a distinct run on cheap implements of classes 
formerly obtained from foreign makers. There is a 
rising demand for blades for the many new types of 
English lawn-mowers that have recently appeared on 
the market. Special steel manufacture is a progressive 
line, while mills rolling stainless steel sheets are working 
at greater capacity than those engaged in ordinary 
lines. File trade conditions have been assisted by the 
lacing of Admiralty contracts. Inquiries are circulating 
ocally for corrugated steel for making small corrugated 
knives, cheap tools, and chromium-plated ware. 


South Yorkshire Coal Trade.—Weather conditions have 
introduced several changes, some of them favourable 
and some otherwise. House coal has been in much 
livelier demand both from the Sheffield district and the 
South, but the difficulty in maintaining delivery owing 
to storm effects has been general. In most cases there 
have been ample stocks on which to draw. Industrial 
conditions are mixed. Inland requirements are steady 
with a slightly rising tendency, though export business is 
patchy. Coking smalls are in demand, and there is a 
steady business in central-heating fuel. Quotations are : 
Best branch hand picked, 27s. to 288.; Derbyshire best 
house, 228. to 238. 6d.; Derbyshire best brights, 18s. 
to 20s.; best screened nuts, 178. to 188. 6d.; Yorkshire 
hards, 178. to 188. ; Derbyshire hards, 17s. to 18s. ; rough 
slacks, 88. 6d. to 9s. 6d.; nutty slacks, 78. to 8s. 6d. ; 
and smalls, 5s. to 6s. 
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Fic. 24. Panoramic View or New GRANARY AND SHIPPING GALLERY, Looxkine East. 
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35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIO “ENGINEERING,” LESQUARE, 

ADDRESS LONDON. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 
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ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
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guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
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proofs must be in our hands by Saturday morn- 
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| The Liabilities of Gas Manufacturers " 9g9 | fair way to a solution 20 years ago, through Dr. 
ee 282 | Lanchester’s pioneering work here and that done 
| Swift Particles ae _ 283 | with the McKeen and General Electric cars about the 
| The Institute of Metals.. ted in 9 284| same date in America. [f, on the other hand, 
| Factors Affecting the Economies of Electric Heat- | accommodation has to be furnished on the scale of 
ing (Jllus.) ssese 284 | a long-distance railway express train, no progress 
Bicentenary of Priestley, 1733-1804 : 287 | has been made, since, even in 1913, the railways 
Combined Water and Oil Cooler for Diesel Loco- 9g7| Were providing dining, sleeping, and lavatory 
eee: Thema Ahemendion . 287 | facilities in trains which Tan out at 0-57 passenger 
The Late Mr. G. W. Malcolm, M.B.E. 287 | per 1 ton tare, a better figure than the Armstrong- 
Russian Machine Construction Programme 288 | Shell Express shows to-day. This vehicle can, 
Diagrams of Three Months’ Metal Prices 288 | therefore, hardly be considered of more than demon- 
| The Block Accumulator os 288 | stration value, for it would seem that, whatever its 
| A.T.V. Turbine Blading (Jlus.) ... - 289 | fuel costs, it could hardly carry a paying load. 
The Newcomen Society saienoseai on, 292 A point we made formerly was that if coaches of 
| Toggle-Operated Dise-Type Friction Clutch (/Ilus.) = 60 people were to replace 4" typical express, at 
| Catatagaes ; pf er. 4 - “| least four would be required for an equal number 
| One Two-Page Plate.—80,000-TON GRANAR} AT’ | of travellers. Thus, sections would have to be 
ARGENTINA. | occupied four times instead of once, on what are 
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| often lines of very dense traffic. If all traffic were 
converted to coach transport it would be possible 
to shorten sections and rearrange signalling for 
shorter headway working. But, here there arises 
a difficulty from the fact that freight has usually to 
be worked over the same lines, and if the brake and 
coupling question could be solved, sections and 
headways could scarcely be shortened if an increase 
of speeds and loads were to follow. The sandwich- 
}ing in of coach traffic would thus decrease the 
| capacity of the road, for it would be impossible to 
| work in the ordinary freight service with the 
THE SINGLE-COACH TRAIN. |many Shell-Express units required to replace a 
LittLE short of twenty years ago, Dr. F. W. | single fast train. On the other hand, it may be 
Lanchester, the Daimler Company, and the Metro- | argued that fast trains often run partly empty. 
politan Wagon Company, were associated in the | It is true they do, though at other times they are 
production of a motor-driven rail-coach which | crowded, and the partial loading is frequently to be 
| plied on the Coventry-Nuneaton branch of the | explained by the fact that trains leave London with 
| London and North-Western Railway. Soon after-| through carriages for various destinations. It is 
| wards, a leading article in these columns dealt with | erroneous therefore, to think that any single train 
| the subject of «« The Single-Coach Train,” in terms, | may be split into small units leaving at more frequent 
intervals, for many such trains if divided would 


| which it is of interest to recall after this lapse of | 
| time, and in view of recent rail and road develop- be reduced to one carriage destined for one point, 
|ments. In the past few days no one can have | @ second for another, and a third for somewhere 
| managed to escape from the publicity, for instance, | else, and, except for the first part of the trunk line, 
which has been given to the fact that, what has been | over which all must travel, the frequency would 
| termed the ‘« Armstrong-Shell Express,” has been | not be improved. 
| operating on the London, Midland and Scottish; It is, of course, arguable that the Shell-Express 
| Railway, scheduled between two fast ordinary | could be improved upon. ‘Take, for instance, the 
trains working between London and Birmingham. ‘engine which we believe runs only at a low speed. 
| Also in these days we are all well aware that travel- | Those who have listened to recent debates on oil- 
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lers, on the score mainly of price, are again content | electric traction, such as that at the Institution of 
| to revert, in road vehicles, to cramped accommo-| Mechanical Engineers, and more recently the 
' dation and lack of facilities which public opinion | excellent three-night discussion at the Institution 
| would not permit on our railways at a date long | of Civil Engineers on general traction questions, 
| prior to that at which the article above referred | will realise how complicated and difficult is the 

problem of arriving at basic facts on which general 
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| The main point of our former article was based 
| on a statement made by Col. R. E. B. Crompton to 
the effect that the railways ought to adopt "bus 
practice and carry passengers at the rate of 10 per 
ton of tare. We ventured to predict that if Col. 


to was written. 

management may raise any operating structure 
| aiming at economy. A point, however, which bears 
| upon the subject we have in hand has more than 
once been raised by Mr. A. E. L. Chorlton, and 
concerns this matter of engine speed. Clearly, if 
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|Crompton hoped to live till the day when the|the speed can be very materially raised as Mr. 
| railways did this, he would have to arrange for a | Chorlton advocates, engine size can be reduced, 
| lease of life on some altogether new basis. Although giving more accommodation in the car; or, alter- 
we are able to compliment the gallant Colonel on | natively, which would be more profitable, a much 
| having far exceeded the allotted span of three score | more powerful engine could be employed in the same 
years and ten, and hope that he may be with us | space, and a trailer hauled. Here, again, one is met 


| much longer yet, the railways appear to be now| with the necessity of deciding between the railway 
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scale of comfort and room, and the *bus scale. The 
units employed in America are mainly of the day- 
coach pattern, i.e., about 70 passengers are seated 
in cars 60 ft. long, and the excellent service they 
give is one for which there is little parallel here. 
It largely takes the place, to the greater comfort 
of the patrons, of what used to be mixed trains or 
very slow “locals” on lines of relatively sparse 
traffic, the actual runs being frequently of consider- 
able length, but the interior accommodation and 
service is not at all on the main line express scale. 

We have referred to Colonel Crompton’s figure 
of 10 passengers per ton tare. That was a round 
figure arrived at nearly twenty years ago. To-day, 
a figure of 18 per ton tare would probably be nearer 
the mark for a ’bus on city service, while something 
like 14 would be a fair figure for a long-distance 
vehicle. But it is admitted .that the advantages 
of the latter traffic to the patron lie in directions 
in which the railways are handicapped ; cheapness 
makes its great appeal to many, and the idea of 
travelling between hedges and through villages 
instead of “through cuttings” (as one described 
it, ignoring the embankments) certainly is the 
deciding factor to many a sentimental mind. But 
real convenience is sacrificed, and passengers have to 
dismount for food and other creature comforts 
just when the schedule says they must, and in both 
fair weather and foul. 

The nearest modern approach on the railways to 
‘bus practice, is probably the Michelin type of rail 
coach, of which one of the most notable examples 
is the Budd-Michelin design in use on the “ Read- 
ing” in America. This coach, constructed largely 
of stainless steel and fitted with rubber tyres, runs 
to 4-7 passengers per ton tare, which is more than 
twice as good as Dr. Lanchester’s pioneer vehicle. 
In that early vehicle no real attempt was made to 
cut down weight by the more scientific and modern 
methods of making the body as a whole into a 
strength member, or of making material and parts 
serve in more than one way, as so excellently 
described by Mr. Graff-Baker, in his paper on the 
Underground stock, now one of those under dis- 
cussion at the Institution of Civil Engineers. The 
Budd-Michelin coach has a frame of thin members 
of stainless steel of 150,000 lb. per square inch 
tensile strength, shot welded, the side sheeting, &c., 
being of similar material. The engine and generator, 
and storage battery are mounted on one six-wheeled 
truck, and the driving motor on a second. The 
engine is only one of 125 h.p. however, and the 
vehicle would be clearly primarily only useful in such 
« country as this for frequent service on branch lines, 
or the little shuttle services such as are still effec- 
tively worked on the Great Western Railway and 
others by the small steam rail coaches so popular 20 
to 30 years ago. Under such conditions the pneu- 
matic tyres and modern seating of the Budd-Michelin 
vehicle would provide an enhanced degree of 
comfort, save on market days when parcels and 
packages would introduce a material discount 
unless the number of seats were reduced. 


Much is to be learned from this development in | 


the way of improving the number ot passengers per 
ton tare, by reducing structural weight. This is 
the most likely direction in which the single-car 
train can attain a nearer approach to the every-day 
comfort of long-distance trains. The main point 
of the matter from the railway point of view, how- 
ever, is that single-coach trains cannot be introduced 
haphazard among the ordinary freight and pass- 
enger services. If this were done they could not 
avoid being, before long, in the state of confusion 
of the proverbial South American republic. Chaos 
is certainly what we do not want on the railways. 
We have quite enough of it on our roads. 


THE LIABILITIES OF GAS 
MANUFACTURERS. 


Tue recent explosion at Neunkirchen, which 
resulted in serious damage to property adjoining 
a gasworks, suggests the question, if such a disaster 
occurs, when and in what circumstances is a gas 
company responsible ? 

The history of gas manufacture in this country 
has, in this respect, been very satisfactory, and 
it is a singular fact that there is no case in the 


English Law Reports wherein the results of such a 
calamity are discussed. When one remembers 
that there are gasometers to be found in nearly 
every town of any size in these islands, the fact 
that there has never been an explosion of a gaso- 
meter mentioned in the law courts is some evidence 
that the old-fashioned method of storing coal gas 
has proved satisfactory. It may be hoped that the 
experience of the future, with its developing 
technique will be as satisfactory as that of the past, 
but in view of the incident at Neunkirchen, the 
question propounded at the beginning of this article 
becomes fraught with some interest. 

As already indicated, there is a dearth of 
authority directly in point. The case of Moss v. 
Hastings and St. Leonards Gas Company (1864) 
4, F. and F. 324, makes it plain that it is the duty 
of a gas company to keep its mains in repair. It 
was there decided that a company must keep up 
such a reasonable inspection of their mains and 
pipes as may enable them to detect whether there is 
such an escape of gas due to fracture or imperfection 
of pipes as may lead to danger of an explosion. 
If an explosion takes place from a fracture or 
defect which has existed for several days, during 
which time it has also been discoverable by reason 
of the smell of the escaped gas, and would have been 
discoverable by proper inspection, that is evidence 
of negligence on the part of the company. In the 
case referred to, it was held not to be enough to 
relieve them from liability to show that upon 
notice of the escape they sent a workman to repair 
the defect, who arrived too late to do so. 

It will be observed that this decision related to 
gas mains off the premises of the gas company. 
The question we are concerned with relates to gas 
stored on the premises of the company which may, 
as a result of improper storage be a source of 
potential danger to adjoining property. It is 
fairly obvious that if an explosion were caused by 
the negligence of a servant of the company, the 
company would be liable for the consequences. Nor 
could the proof of negligence in such a case be a 
very difficult matter. The fact would speak for 
itself. It is a well-known principle that anyone 
who brings on to his premises anything which, if it 
escapes, would do damage to his neighbours’ prop- 
erty, is bound to keep it in at his peril; and 
the mere fact of its escaping would, in general, 
make him liable for the harm done by the explosion 
without proof of more. 

But one result of an explosion may be to set 
fire to neighbouring premises. If the only damage 
sustained as the result of an explosion is due to 
fire, it may be that the gas company are entitled to 
the protection of the general law. 

The occupier of premises on which a fire is 
purposely kindled must secure it so that it shall not 
escape beyond the bounds of his premises, so as in 
the ordinary course to cause damage to his neigh- 
bours or the public. For the results of a fire so 
kindled he is liable, but he is not liable for the 
results of a fire which is kindled by accident and 
without negligence, nor of one which is kindled by, 
or which spreads through the unauthorised act of, a 
stranger or vis major or the act of God. 

Wherein, then, would negligence consist ? If it 
| could be shown that a gasometer was so constructed 
|that the gas was liable to become so contaminated 
| with air as to become an explosive mixture, a 
|charge of negligence might be made out. But it 
|might suffice for the gas company, in rebuttal, to 
|show that they adopted the very best and most 
approved method of preventing any air being 
included in the gas chamber. Assuming that, in the 
| new form of gasometer, the very last means of 
| preventing leakage has been adopted, it is probable 
that the risk run by the company using this form of 
container is no greater than that to which the 
| proprietor of an old-fashioned gasometer is exposed. 





| 
——— 
Tae Lonpon Iron anv StTeet Excuanere.—Mr. 
| Charles Mitchell, Chairman of the National Committee 
| for the Iron and Steel Industry will address a meeting of 
|members of the London Iron and Steel Exchange, at 
|3 p.m., on Tuesday, March 14, at the Cannon Street 
Hotel, London, E.C.4. The title of the address will be 
“ The Position of our Basic Industries from the National 
| and International Points of View.’ A discussion will 
|follow. The offices of the Exchange are at 28, Essex- 
‘street, Strand, W.C.2. 


| NOTES. 
ENGINEERS AND THE STATE OF TRADE. 


| I a leading article in our issue of January 6, 
| we dealt with the attempt which is being made by 
| politicians and economists to father the cause for 
the present industrial troubles of the world on to the 
|engineering profession. The politicians, by their 
| activities having produced a state of chaos which 
| they can neither control nor explain, have hit on the 
happy idea of asserting that the whole matter is 
|due to the growth of mass production. We so 
jrecently showed that this contention is wholly 
disproved, both by figures and an elementary use of 
| the historic sense, that we need not reproduce the 
|arguments here, but when the assertion is actually 
| brought forward at the annual dinner of the Institu- 
| tion of Civil Engineers, it is really necessary to refer 
‘to it again. At that dinner the Right Hon. Sir 
| Godfrey Collins, Secretary of State for Scotland, 
replying to the toast of ‘“‘ His Majesty’s Ministers,” 
|stated that engineering had increased the tasks 
| and responsibilities of H.M. Ministers, and that 
| vast improvements in machinery had led to increase 
|in unemployment; as Sir Godfrey concluded by 
becoming optimistic and saying that things would 
|right themselves, the logic of his position is not 
| very clear. As there is certainly not going to be 
|any slackening in the improvements in machinery, 
|the conclusion from his first statement is that 
matters will go from bad to worse. As a matter of 
jenweee Sir Godfrey’s assertion was naturally not 
contradicted at the dinner, but none the less, 
| matters were put on a proper basis, and the causes 
of the troubles of the world laid at the right door 
by Sir Gowland Hopkins in his speech in reply 
to the toast of ‘“‘ Our Guests.” In dealing with 
this point Sir Gowland, as the President of the 
Royal Society, was perhaps rather frivolous, but the 
story which he related may perhaps do more to 
quash a baseless reflection on the engineering pro- 
fession than much ratiocination. He told of a 
dispute between a medical man, an engineer and a 
politician as to which of them represented the 
oldest profession. The doctor, going at once to 
the beginning of things, asserted that the creation of 
Adam was a medical process and that, therefore, his 
was the oldest profession. The engineer, however. 
pointed out that the creation of the world, an 
engineering operation, preceded the creation of 
Adam, so that his profession took first place. The 
politician agreed, that the creation of the world was 
an engineering operation, but asked what it was 
created from ? “ Chaos” said the engineer. “Cer- 
tainly,” replied the politician, ‘and who made the 
chaos?” More soberly, and in a most admirable 
speech proposing the toast of * Trade and Com- 
merce,” the Right Hon. Lord Macmillan dealt to 
some extent with the same subject. He, however, 
laid no false blame on the engineering profession. 
Trade and commerce, he pointed out, had been built 
up on a slow system of trial and error, and their 
present discontents, he thought, would be cured 
by no brand new theory, but only again by a 
laborious process of trial and error. This toast was 
replied to by Sir Henry Betterton, the Minister of 
Labour, who suggested that the unemployment 
figures for February would show some improvement. 
The toast of *“* The Institution and the President, 
Sir Murdoch MacDona!d.”’ was proposed by Sir 
Thomas Inskip, Sir Murdoch replying in an amusing 
speech. Other speakers were Sir Brodie Henderson, 
who proposed * His Majesty’s Ministers,” Sir Henry 
Maybury, who proposed “ Our Guests,” and the 
French Ambassador, who replied to this toast, in 
addition to Sir Gowland Hopkins. 


Tue Lanp Speep ReEcorp. 

When Sir Malcolm Campbell achieved a mean 
speed of 253-968 m.p.h. over the measured mile in 
1932, there was a general feeling that this figure was 
likely to stand as the world record for some time to 
come. Apart from the high expense involved, it 
was thought that a more suitable track than 
Daytona Beach would have to be found if still 
higher speeds were to be attempted. Campbell, 
however, was of opinion that the full possibilities of 
Daytona had not been exploited, and his faith was 
justified on Wednesday, February 22, when he 
reached a mean speed of 272-108 m.p.h. Actually, 
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it appears that he was not even satisfied with this 
result, as he had hoped to attain a speed of 300 m.p.h. 
but in view of the reported conditions under which 
the new record was made, widespread satisfaction 
will be felt that he has decided not to hazard a 
further effort. The car which he employed on 
February 22 was built by Messrs. Thomson and 
Taylor (Brooklands), Limited, to the designs of 
Mr. Reid A. Railton. It was fitted with a Rolls- 
Royce aero engine of the Schneider Trophy type, 
and resembled an orthodox racing car in its leading 
features, the engine being in the forward position, 
and the power being transmitted to the rear wheels 
through a three-speed gear box, enclosed pro- 
peller shaft, and bevel-driven back axle. No differ- 
ential was fitted, and the transmission was off-set 
to permit the driver to sit beside, instead of above, 
the torque tube. The streamlining of the body was 
based on model experiments in a wind tunnel. It 
is hardly necessary to emphasise that the makers of 
each individual component in the car contributed 
to the success achieved, but particular credit must 
be accorded to Messrs. The Dunlop Rubber Company, 
Limited, who supplied the tyres. Campbell 
actually set up three new world records, the others 
being the one kilometre flying start at a mean speed 
of 272-463 m.p.h., and the five kilometre flying 
start at 257-295 m.p.h. His speeds for the one 
mile flying start were 273-556 m.p.h. in one direc- 
tion, and 270-676 in the other. Up till the present, 
no more suitable track than Daytona Beach has 
been suggested, and if further attempts should be 
made to lower the record, it appears that they will 
have to be carried out under the far from ideal 
conditions there ruling. One of the most important 
factors from the point of view of attaining a still 
higher speed, and also from that of the safety of the 
driver, is to secure better wheel adhesion, and on 
this account, it is very possible that four-wheel 
drive would be adopted for any such further 
attempt. 
SuPER-PREsSSURE PLANT FoR Moscow. 

Ir was the Metropolitan- Vickers Company which 
led the way in the adoption in power-station practice 
of high steam pressures and temperatures. This 
pioneering plant, erected at the North Tees Power 
station, dates from 1917. The designed steam 
pressure was 475 lb. per square inch. Owing in 
part to the war, the lead in this matter then passed 
to other countries, but will be very definitely 
retrieved on the completion of the turbine now 
being constructed by the Metropolitan—Vickers 
Electrical Company, Limited, for the Thermo- 
Technical Institute of Moscow. This station forms 
part of the comprehensive electrification schemes 
now being developed in the U.S.S.R. The turbine 
will run at 3,000 r.p.m. and develop 24,000 kw., 
working with steam supplied from Loeffler boilers 
at a pressure of 1,778 lb. per square inch (absolute) 
and at a total temperature of 878 deg. F. Provision 
has, however, been made in the design for con- 
tinuous operation with steam at a temperature of 
932 deg. F., and even for an occasional rise, during 
short periods, to 968 deg. F. The turbine wilil 
exhaust into the existing station mains at a pressure 
of 384 lb. per square inch. Some three tons of 
steam will pass through the turbine per hour, and 
it will be the largest yet built for operation at a 
pressure of over 1,000 Ib. per square inch. The 
design has been based to some extent on that of 
the three primary turbines constructed some years 
since by the Metropolitan-Vickers Company for the 
Billingham power station of Imperial Chemical 
Industries, Limited. These are each rated at 
12,500 kw. and work with steam supplied at a 
pressure of 630 Ib. per square inch and at a total 
temperature of 833 deg. F. They exhaust into 
process steam mains at a pressure of 275 lb. per 
square inch. Provision is being made in the Moscow 
plant for automatically maintaining constant the ex- 
haust pressure, by transferring load to and from the 
existing condensing turbines. The new turbine will 
have two steam chests each containing four valves 
and supplied by four steam pipes. These can thus 
be made of small diameter and high flexibility, with 
consequent elimination of expansion strains. In 
settling the details of the plant full use has been 
made of the extensive and illuminative researches on 





creep carried out during recent years in the builder's 
laboratories at Trafford Park. 


COMPENSATION FOR CHANGE OF ELECTRICAL 
System. 


The case of Lakeman versus the Corporation of 
Chester, upon which Mr. Justice Goddard recently 
gave judgement in the King’s Bench Division, is of 
importance both to those who supply and to those 
who receive electrical energy. As is well known, 
attempts are now being made to standardise both 
the system of supply and the pressure and frequency 
at which it is given, and this has necessitated 
alterations in existing conditions in various parts 
of the country. Among others the Corporation of 
Chester applied to the Electricity Commissioners 
for consent to change over from direct to alter- 
nating current, and this consent was granted 
subject to the proviso that, unless otherwise agreed, 
the undertaking should carry out the necessary 
alterations to consumers’ apparatus at their own 
expense or should pay a sum to cover the necessary 
cost of the change and by way of compensation. 
Mr. Lakeman, it appears, was using what is des- 
cribed as a simple apparatus for charging batteries 
from the direct-current mains. To continue to use 
the public supply for that purpose after the change- 
over, it was necessary, of course, for him to install 
converting apparatus for which he argued the 
Corporation should pay. The Corporation, on the 
other hand, contended that all they were called 
upon to contribute was the cost of altering the 
apparatus and where, as in this case, it could not 
be altered they were not obliged to pay anything, 
except perhaps the scrap value of the equipment 
displaced. His Lordship, however, read the con- 
sent as meaning that the Corporation must put the 
consumer into the position of having the same 
facilities under the new system as under the old, 
and must also pay him compensation for any loss 
or damage which he could prove to have resulted 
from carrying out the change. Judgment was, 
therefore, entered accordingly, and there can be no 
doubt that this is in accordance with the intention 
of the authorities. The operative clause was, 
however, a little obscurely worded, and it would be 
as well if it received the attention of an editor 
before it is included in the next consent. 


SWIFT PARTICLES. 


At the Royal Institution, on February 18 last, 
Lord Rutherford, O.M., F.R.S., commenced a 
course of Saturday atternoon lectures on the “ De- 
tection and Production of Swift Particles.” 

In the first two lectures of his course, Lord 
Rutherford described various methods of obtaining 
charged ions and of measuring their masses and 
velocities. The process was easiest, he said, when 
the material used was in the gaseous phase, but in 
different ways ions could also be obtained from 
solids. Thus, if phosphates of the alkali metals 
were deposited on a platinum wire and the wire 
heated, positively charged atoms of lithium, sodium, 
or potassium were emitted. In another process, 
traces of potassium, for example, were mixed up 
with a paste of ferric and aluminium oxides. The 
mixture was next fused and ground. If a little 
were then deposited on a platinum plate and 
heated, positively-charged atoms of potassium were 
obtained. The charge was due to the fact that 
ferric oxide had what was known as a high work 
function, owing to which it was able to rob the 
potassium atom of its somewhat loosely-held 
external electron. This method had the drawback 
that, in driving off the occluded gases, some of the 
potassium also disappeared, and the source became 
progressively weaker. A great improvement was 
effected by Langmuir. who directed a stream of 
potassium atoms on to a hot nickel plate. Every 
potassium atom which struck this plate came off 
positively charged. 

Having obtained positively-charged atoms, they 
could be speeded up by applying an electric field. 
By ‘his focus method of analysing these positive 
rays, Aston had shown that nearly all the elements 
had isotopes. In his latest apparatus, the atomic 
weights could be easily determined with an error 
not exceeding one part in 10,000. Similar results 





had been obtained by Dempster, at Chicago, who 
followed a different procedure. He first sorted 
out the rays by the application of a comparatively 
weak field, matters being so arranged that only 
rays having approximately the same velocities 
passed through the narrow slit which communicated 
with the rest of his apparatus. In this, the rays 
were bent through a semi-circle by means of a 
magnetic field, and finally brought to focus on a 
photographic plate. Using this at Princetown, 
Bainbridge had determined the atomic weight of the 
hydrogen isotope H®. The existence of this had 
been first suggested by the study of spectra, and it 
was then supposed to form about one part in 1,000 
of ordinary hydrogen. It now appeared, however, 
that the proportion was less than one part in 
10,000. Bainbridge had concentrated it by the 
fractional distillation of liquid hydrogen, and found 
its atomic weight, on the oxygen scale, to be 2-0135, 
whilst that of ordinary hydrogen was 1-0078. 
The H*® atom was, therefore, lighter than the 
hydrogen molecule by about one part in 1,000. 
This determination was probably accurate to one 
part in 20,000. 

To produce and analyse positive rays was one 
thing, but for some researches it was necessary to 
obtain them in very large numbers and with very high 
speeds. The intention was to use them to bombard 
other atoms in the hope of transmuting one element 
into another. The speaker had shown many years 
ago that such transformations could be effected by 
means of swift « particles. The supply of these was, 
however, limited, but high-speed protons could 
now be obtained in quantities 10,000 times as 
great. The method generally followed was to 
produce protons in one chamber in which the vacuum 
was moderate, and to direct them through a tine 
slit into a long tube in which the highest possible 
vacuum was maintained by a diffusion pump. A 
high difference of potential was maintained between 
the ends of this tube and served to speed up the 
protons. In the apparatus used at Cambridge by 
Cockéroft and Walton, the maximum potential 
difference used was 800,000 volts, but they worked 
mainly with 600,000 volts. Their tube was 6 ft. 
long, and the apparatus occupied much room. 
Were space available, it seemed possible that 
voltages of nearly 2,000,000 might be practicable. 

A very novel and ingenious method of generating 
extremely high potentials had been developed in 
America, first at Princetown and now at the 
Massachusetts Institute of Technology. The latest 
apparatus, now in course of construction, consisted 
of a couple of 15-ft. metallic globes erected high above 
ground on insulated supports, and spaced 30ft. apart. 
A silk belt passed through a small opening in the 
bottom of each globe, and over a pulley inside the 
globe. At ground level, the silk belt passed over a 
driving pulley which was coupled up to an electric 
motor. The lower part of the moving belt was 
continuously sprayed with ions, raising the potential 
of its surface there to some 20,000 volts. When 
this charged surface reached the interior of the 
globe, it was made to deliver up its charge to the 
globe, and as Faraday had shown, the whole of the 
charge passed to the external surface. In this 
way, very high potentials could be built up, and 
by charging one globe positively and the other 
negatively, it was hoped, ultimately, to establish a 
potential difference of 10,000,000 volts. The silk 
belts would require about 20 kw. to drive them. 
The two globes were to be connected by a discharge 
tube, and the observers would work inside the 
globes. 

It was interesting to note the enormous scale of 
this apparatus. With quite small apparatus, 
Mr. Lawrence, working in California, had succeeded 
in getting protons moving with an energy equivalent 
to 3,000,000 electron-volts, and electrons moving with 
4,500,000 electron-volts. His plan was to circulate 
his ions again and again round the same magnetic 
field. Though high energies were thus obtained, 
the current was equivalent to only about 10-’ 
ampere, and for many experiments 10,000 times 
this figure was required. 

Various methods of counting charged particles 
had been devised, and by using wireless valves, it 
was now possible to make them operate a mechanical 
counter, which automatically registered every one. 
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THE INSTITUTE OF METALS. 


Tue twenty-fifth annual general meeting of the 
Institute of Metals opened at 10 a.m. on Wednesday 
of this week, in the hall of the Institution of Mecha- 
nical Engineers, Storey’s-gate, St. James’ Park, 
London 8.W.1, and was brought to a conclusion 
yesterday afternoon. The meeting was held under 
the chairmanship of the President, Sir Henry 
Fowler. 

The proceedings commenced with the presenta- 
tion of the report of the Council for the year ending 
December 31, 1932. This stated that the number of 
members on the roll of the Institute, for the first 
time in its history, showed a fall at the end of the 
year under consideration. The total for 1932, 
namely 2,165, although indicating a net loss in the 
past year of the Institute’s membership of 67, was 
still above the 1930 total. The Council recorded 
with regret that numerous deaths had occurred 
during the year under review. Among the original 
members thus lost to the Institute were Sir William 
Mills, Messrs. H. A. Ruck-Keene and W. E. Watson, 
and Sir Alfred Yarrow, Bart. In addition, the 
dcaths of Messrs. H. C. Dews, A. Gilchrist, L. W. 
Spring, H. P. Tiemann, Professor R. Hoffmann, 
Dr. W. Morell, Engineer-Commander W. M. Wisnom, 
and of five other members of the Institute had been 
notified to the secretary during the past twelve 
months. The year 1932 was notable in the history 
of the Institute in that it witnessed the preparation 
of the fiftieth volume of the Journal. Approxi- 
mately 1007. had been spent in preliminary work 
in connection with the coming publication of the 
new index volume covering volumes xxvi-l. of the 
Journal. ‘This index would be a large and expensive 
volume to produce and would cost at least 1,0001. 
For reasons of finance the Council had decided to 
defer printing a new List of Members, although 
no such list had been issued since December, 1929. 
The past year had witnessed a period of consider- 
able activity on the part of the six Local Sections 
of the Institute, all of which held meetings regularly 
throughout the session. In the monthly Journal, 
advance particulars had been given of each meeting, 
and afterwards summarised accounts of the dis- 
cussions which had subsequently taken place were 
published. An entirely new feature of the year 
had been an endeavour to obtain from each author 
of a Local-Section paper a copy of his manuscript 
for deposition in the Institute’s archives. Such 
papers as had been obtainable were, therefore, at 
the disposal of interested members. With the 
co-operation of the Local Sections, a new series of 
lectures to be known as “ The Institute of Metals 
Lectures” had been arranged, these being given 
before the metallurgical societies of universities and 
university colleges. The object of the lectures was 
primarily to interest students in the work of the 
Institute. Six of these lectures had been delivered, 
to date, at Loughborough, Swansea, Birmingham, 
and elsewhere, by Mr. R. Genders, Professors R. 8. 
Hutton and D. Hanson and Drs. H. W. Brownsdon 
and L. Aitchison. 

The report prepared by the honorary treasurer of 
the Institute, Mr. John Fry, showed that the income 
for the year ending June 30, 1932, amounted to 
6,783. and the expenditure to 7,0091., the excess of 
expenditure over income being 226/., as against 7511. 
last year. The income received from subscriptions 
was 62/. more than in 1931, but the revenue derived 
from entrance fees was only 222/. compared with 
1291. last year, owing to the decrease in the number 
of new members elected. 

As only sufficient nominations to fill the vacancies, 
announced at the last general meeting had been 
made, it was intimated that no ballot was necessary, 
and the following members were, therefore, declared 
to be duly elected for the year 1933-34: As presi- 
dent, Sir Henry Fowler; as vice-presidents, Dr. 
C, H. Desch, F.R.S., and Professor R. 8. Hutton ; 
and as members of the Council, Engineer Vice- 
Admiral Sir Robert Dixon, Mr. Wesley Lambert, 
Mr, H. C. Lancaster, Mr. A. H. Mundey, Mr. A. J. G. 
Smout, and Mr. F. Tomlinson. 

We intend to deal with the remainder of the pro- 
ceedings in the next and subsequent issues of 
ENGINEERING, 
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FACTORS AFFECTING THE ECONO- 
MIES OF ELECTRIC HEATING. 


By A. G. Rostettre, B.Sc. 


Introduction.—On reviewing the historical develop- 
ment of industrial heating, it is impossible to overlook 
the prevailing tendency for the more expensive source 
of heat to supersede the more primitive fuel. The 
early hand forges burning wood came first in the line 
of evolution, and the development passed through 
several stages—coal, coke, oil, gas—until in recent 
years the successful adoption of electric*heating has 
become of commercial importance. It is evident that 
the higher-priced fuels and electricity must possess, 
owing to their form, operating advantages which out- 
weigh the difference in cost. The advantages of the 
mobile fuels, such as gas and oil, over solid fuels are 
generally recognised, but the benefits of electric heating 
are in many cases not so tangible and have been less 
appreciated. Moreover, the manufacturer, when con- 
sidering the installation of plant, naturally calls for 
power or gas consumption figures, and these, being 
readily available, form a convenient, though in many 
cases erroneous, basis of comparison. The fact, how- 
ever self-evident it may seem, is often lost sight of 
that the heating operation is only incidental to manu- 
facturing process as a whole, and that all that should 
be considered is the quality and cost of the finished 
product. In many cases the cost of heating is but a 
small fraction of the overall cost of production, yet on 
the other hand the proper selection of a heating medium, 
even if more expensive, may result in economies in other 
directions. 

This, perhaps, is best brought out by the following 
example. The cost of energy for heat treating Y-alloy 
pistons in an efficiently designed electric furnace is 
12s. per ton (200-220 units at 0-7d.). The material 
treated would average over 2001. per ton, which means 
that the heating cost is 0-3 per cent. of the overall cost. 
Comparing the results of operation it was found that 
the resulting saving over gas firing due to minimising 
spoilage was 3 per cent. It is evident, therefore, that 
even if gas were obtained for nothing it would be 
definitely uneconomical to use it in this instance. This 
is only one example where fuel value bears little relation 
to the economies of a heating operation. There are 
many other seemingly intangible factors which must 
be considered in order to form an adequate comparison 
of the results of different systems of heating over 
another. In many cases the advantages are difficult 
to compute in terms of fuel cost. 

An important consideration is the relation between 
the actual cost of energy and the cost of the product 
being treated. The main reason for the phenomenal 
development of electric heat treating in the United 
States has been the relatively high price of skilled labour 
compared with fuel costs. Under these conditions 
almost any equipment which would render a process 
automatic and independent of the human element 
justifies its adoption without having regard to fuel 
costs, which are usually a small proportion of the 
total cost of manufacture. There may also be some 
measure of truth in the statement that the American 
manufacturer takes a larger view, and regards the 
effect of plant on the manufacturing process as a 
whole. It has also been said that the Englishman 
has “an unvarying hatred for anything that is un- 
expected and original.” Considerable interest is now, 
however, being taken in electric heating, and it is 
certain that if manufacturers were left with a free 
choice of a heating medium, irrespective of capital 
and running costs, electric heating would be almost 
universally applied. 

The effects of a reduction of wastage have already 
been emphasised, but there are many other advantages 
of electric heating the economic value of which is 
more indefinite and to which it is often impossible to 
assess a monetary value, although they inevitably 
show up in the balance sheet. Moreover, it is difficult 
to define some of these benefits in technical terms, 
and a survey of the separate influencing factors is 
essential in order to obtain a true comparison between 
combustion and electric heating. 

Location of Plant.—The convenience of location of 
electrically-heated plant is an important point. As a 
rule no special foundations are required, and the 
furnace may be located without reference to pipe lines 
and ventilating facilities. The furnace may be 
regarded as a machine tool and situated in the line 
of natural flow of the material through the works. 
This is an important consideration in automobile or 
other works laid out on mass production lines. A 
forging furnace, if required, can be placed in close 
proximity to an accurate machine tool, as there is no 
evolution of corrosive fumes, and the radiation of heat 
into the shop is imperceptible owing to the thermal 
insulation. An example of an installation of this 
class is illustrated in Fig. 1, which shows an electrically 
heated hardening and tempering furnace for axles 


installed in the works of Messrs. Ford Motor Company, 


at Dagenham, with machinery of all descriptions 
grouped around the furnace. If a fuel-fired furnace of 
this size were installed, it would have been essential, in 
the interest of working conditions, to locate this equip- 
ment in a separate shop, and it is probable that the 
labour, &c., for additional handling—neglecting other 
advantages—would alone balance the margin between 
the cost of electricity and fuel. 

Flexibility of Electric Heat.—Electricity as a source 
of heat may be said to possess flexibility to a degree 
which is not even approached by the fluid fuels such 
as oil and gas, the term flexibility being used in the 
sense that it is more amenable to control and distribu- 
tion. By the use of time switches the furnace may be 
set to come into operation at any time of the night or 
morning. If, for instance, a batch of castings or slabs 
has to be annealed, the furnace may be charged at 
the end of the day’s work, the time switch set to switch 
the furnace off after the charge has been at a fixed 
temperature for a certain period; and the charge 
unloaded on the following day. In this way ad- 
vantage may be taken of off-peak current, which is 
usually obtainable at a reduced rate, while no addi- 
tional night labour is required. 

With regard to distribution of heat, it is common 
practice to arrange heating elements over all the 
available internal surface of the chamber, with th« 
result that a large amount of energy can be liberated 
with a minimum temperature difference between the 
work and the heating elements. This obviates over- 
heating and consequent spoilage, examples of which 
are given below. In fuel-fired furnaces the distribution 
of heat is more localised, and a higher temperatur: 
gradient has to be employed to transmit the sam« 
amount of energy. It can be simply arranged in 
electric furnaces that the dissipation of heat is uniformly 
distributed, which is often desirable, or it can be graded 
in zones—for continuous furnaces—each zone being 
separately controlled. An example of this practice 
may be of interest. In the tempering of back axles 
for motor-cars the end which carries the differentia! 
gear has to retain a greater proportion of its initial 
hardness than the tapered end which has to be subse- 
quently slotted for a key-way. The wear-resisting 
gear must have a Brinell hardness of 480-500,* whil 
the tapered end must be from 300-340 Brinell. This 
normally requires a temperature difference of 400-500 
deg. F., which is attained by suitable “zoneing” 
in the lower chamber of the furnace. This arrangement 
is employed in the continuous double-deck furnace 
of motor-car axles illustrated in Fig. 2. This furnace 
is installed in the works of Messrs. Ford Motor Company. 

Temperature Control.—Perhaps the greatest single 
advantage of electric heating lies in its ready adapta- 
bility to positive and automatic temperature control. 
The means by which this is accomplished is too well 
known to merit repetition, especially as there is now 
a large number of reliable pyrometric and expansion- 
type controllers on the market. There is, however, 
one feature of recotding controllers which is worthy 
of mention, as it gives the operator an insight into the 
heating process which is not obtained by any other 
mode of heating. During the heat treatment of 
heavy masses of metal, such as slabs, packs of sheets, 
large castings, &c., it is virtually impossible for the 
operator to ascertain the correct time to be allowed 
for the penetration of heat to the centre of the charge. 
or the article being annealed, and he has to rely on his 
judgment, sometimes with unsatisfactory results. 
With an electric furnace equipped with a recording 
regulator, this factor is easily and accurately deduced 
from the heating-up curve. An example is illustrated 
in Fig. 3, page 286, which shows a portion of a tem- 
perature-time curve for the soaking of a heavy charge. 
The thermocouple situated near the charge shows 4 
gradual temperature rise until it reaches the point at 
which the controller is set, say, 800 deg. C. At this 
point the current is automatically switched off and 
the temperature rapidly falls, due to the penetration 
of heat to the interior of the charge. When this fall 
in temperature is 3 to 5 deg. C., the circuit is automati- 
cally made and the temperature rises again, but the 
rise is more gradual than the fall. As this process 
continues it will be noted that the fall in temperature 
becomes less steep, and eventually the slope both 
of the heating and cooling portions of the curve will 
have a constant declivity. When this condition is 
reached it means that the charge is absorbing no more 
energy, and that the input just balances the radiation 
losses from the furnace. This feature is often over- 
looked, but it is obvious that it makes for more scientific 
heat-treating, which is reflected in the quality of work 
produced. In many cases also, output may be increased, 
as the material need not be heated for longer than 
the actual requirements of the process. 

Yet another advantage of the flexibility of electric 
| heating and its method of control lies in the possibility 
of being able to follow a definite ee the 
schedule for heating, soaking and cooling, without the 
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need of any supervision. A programme device can considerable periods. During peak loads, when heavy 
be fitted to a temperature-control instrument which will | power motors are running, the furnace can be shut 
enable the furnace to work automatically to any|down without appreciable fall of temperature (in a 
predetermined heating and cooling cycle. This all} well-lagged furnace the temperature drop will not 
tends towards the establishment of a consistent quality | exceed 8-10 deg. C. per hour between 400 deg. and 
of product, which is of great value to the manufacturer. ' 700 deg. C.), and subsequently switched on during 
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The certainty with which erratic results are eliminated | off-peak loads. This will enable a high load factor to be 
by controlled heat treatment saves delays in production, | obtained and, moreover, the power factor of a resistance 
obviates the examination of failures, and often avoids | furnace being almost unity, the power factor of the 
dissatisfied customers. It is therefore an important | works load may be appreciably improved. Both these 
asset which should be credited to the heating cost. _| factors will, in most cases, enable power to be purchased 
Furnace Load and Power Factor.—The effect of | at a more advantageous rate. 
resistance furnace load on the general load factor| Use of Controlled Atmospheres—A subject which 
of the works is also of importance. In most annealing | has come into prominence in recent years is the bright 
processes, the material has to be left in the furnace for | annealing of metals in controlled atmospheres. This 


development has been materially aided by electric 
heating, as it is possible to maintain any desired 
atmosphere in the furnace without the use of muffles, 
which are always porous and liable to crack. Copper 
wire, strip, &c., is being annealed in an atmosphere 
of purified steam without any trace of oxidation, which 
is important in the case of fine wire and strip. This 
material,’ after pickling, is difficult to dry effectively 
without staining, and the elimination of pickling 
has removed this difficulty. 

The maintenance of an atmosphere of hydrogen in 
a furnace has been found to be of great value in the 
brazing of copper and also in the arfhealing of magnetic 
steel sheets for transformers and rotating machinery. 
In the old process, the sheets were close annealed in 
heavy cast-iron boxes, sometimes weighing as much as, 
or more than, the charge itself (an average 3}-ton 
charge was placed on a box and bogie weighing 4 tons). 
The box was necessarily heavy to present sufficient 
thickness to oxidising influences for its life to average 
3 to 4 months. The result was that the heating time 
was prolonged and a high temperature gradient obtained 
between the outside and inside of the charge, making 
for unevenly annealed sheets. The replacement by an 
electric furnace of the bell type, as illustrated in Fig. 4, 
dispensed with boxes, almost halved the annealing 
time, and the power consumption compared favourably 
with previous coal consumption figures. Moreover, 
the sheets were more uniformly annealed, and the 
introduction of hydrogen into the furnace permitted a 
high degree of decarburisation which improved the 
magnetic properties of the steel by 20 to 25 per cent. 
As a result, a cheaper lower-grade steel could be 
made to give the same properties previously only 
obtainable with a more expensive material, and a 
high-grade steel produced such low magnetic loss 
values that a new standard of quality was achieved 
which commanded a higher price. The transformer sheet 
annealing furnace illustrated in Fig. 4, page 286, was 
manufactured by Messrs. Electric Resistance Furnace 
Company, Limited, of 17, Victoria-street, London, 8.W.1. 

Indirect Advantages.—Before dealing with further 
specific instances of the advantageous application of 
electric furnaces, it may be fitting to summarise some 
indirect factors which eventually influence operating 
costs. Among these may be included the effect of 
cleanliness and the improved working conditions on 
morale and labour, which undoubtedly increases the 
output per man power; a frequent reduction in the 
cost of subsequent operations, such as grinding, lapping, 
&c.; .immunity from deterioration of the charge by 
contamination with furnace gases, which is often 
troublesome in the annealing of brass and copper; and 
the elimination of fuel-storage bins and tanks, fuel 
and ash handling machinery with high depreciation 
and maintenance charges, and with a consequent saving 
in floor space. It is not suggested, however, that the 
electric furnace is superior to every other type for 
every class of industrial heating, or that it is a panacea 
for all metallurgical ills. In the following, examples 
of typical practice are analysed and processes are 
considered where electric heating is definitely advant- 
ageous on a cost of fuel basis; where electric heating 
is advantageous when due regard is given to quality 
of product, saving in wastage and other operating 
advantages; and lastly where the electric furnace is 
uneconomical, except under special circumstances. 

Electric Heating on a Cost-of-Fuel Basis.—In general, 
electric heating results in a distinct saving in fuel costs 
alone, when suitably adapted to processes which 
require the furnace to be left on standby for consider- 
‘able periods during intermittent working or during 
the soaking of the charge. This is a consequence of 
the high thermal efficiency obtainable by the liberal 
use of heat-insulating material. As the atmosphere is 
virtually sealed, the only loss of heat is that con- 
ducted through the walls, which can be reduced to a 
remarkably low figure if a heavy backing of lagging 
isused. As an instance of this, a furnace with chamber 
dimensions 9 ft. 6 in. long by 2 ft. wide by 10 in. high 
only required two units to maintain the temperature 
of the chamber at 500 deg. C. 

It is not generally realised that, in the tool room, 
where furnaces for hardening tools and dies are required 
to be kept at a high temperature for long periods during 
intermittent working, electric heating offers direct 
savings in fuel costs. In this, as in other cases, com- 
bustion heating suffers two inherent disadvantages 
which affect efficiency. As the temperature rises in 
a fuel-fired furnace, the efficiency falls off, due to the 








fact that the air required for combustion is admitted 
at a low temperature and is discharged into the flues 
at the full temperature of the furnace. This does not 








apply to a regenerative or recuperative furnace, but 
this latter type is not economical for small tool-room 
work, and even in larger installations the benefits 
resulting from improved efficiency are offset by a 
higher initial cost. 

n general, it is also impracticable to insulate a fuel- 
fired furnace for the higher temperatures to increase its 
efficiency. If heat is prevented by insulation from 
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leaving the refractory lining, which radiates its heat 
into the furnace, the temperature of this brickwork 
will build up to such an extent that spalling and 
slagging will ensue. 

For fairly high-temperature work, say 800 deg. C. to 
1,300 deg. C., therefore, combustion heating has 
limitations as regards efficiency, and the table given 
below shows comparative figures for power and gas 
consumption, and costs, to maintain various sizes of 
furnace at 800 deg. C. 

It should be pointed out that both the gas and 
electric furnaces are representative of best modern 
practice, and what is considered as average rates for 
gas and electricity are used, but the costs can readily 
be adjusted for other prices. 

For case-hardening processes, such as carburising 
and nitriding, requiring soaking periods of from 10 hours 
to 25 hours and longer, the advantage of low stand-by 
costs are even more marked, and result in considerabl 
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| 
automatic temperature control, it is stated* that “the | 
depth of case can be gauged to 0-003 in. with certainty, | 
and with the assurance that every part will have a 
similar depth of case.” 

In nitriding, temperature control and uniformity of 
its distribution is, perhaps, even more important. 
The temperature of treatment is lower—normally, 
500 deg. C. to 510 deg. C.—but it must be accurately 
controlled to within 5 deg. C. For this process no 
other type of furnace should be contemplated, as too 
high a temperature results in growth and distortion of 
the pieces, impairs the surface hardness and the strength 
of the core, increases the consumption of ammonia, | 
and makes the work susceptible to surface cracking. | 
Other processes where electric heating is competitive | 
on a cost-of-fuel basis alone include highly-efficient 
recuperative type furnaces, but in these cases, either | 
the output or the cost of work being treated must of 
necessity be high to warrant a fairly large initial 
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reduction in fuel costs. Results of modern carburising 
practice are recorded by F. W. Rowe,* who gives 
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expenditure on plant. In this category may be 
included rotating-drum type furnaces for annealing 
cartridge cases or small pressings, where a high degree 
of recuperation is obtainable. The work is propelled 
by means of a screw on an inner drum, at the end of 
which the heating chamber is located. The charge 


| then falls into the outer drum, the screw of which is 


of the opposite pitch. The hot work therefore travels 


operating data for producer-gas fired and electric | back to the inlet end, and preheats incoming cartridge | 
furnaces. The cost will, of necessity, depend on the | cases. In this process, a very low power consumption | 


case depth and the relation between gross weight of 


charge (including boxes and compound), and the net | 


weight For heavy work (i.¢., with a high net weight 


| of 64 units per ton has been achieved. 
Other recuperative furnaces of the contra-flow type | 
for normalising and various annealing operations often 


gross weight ratio) the costs averaged 55s. per ton of | show direct savings in heating costs. Moreover, con- | 
| 


Comparative Costs or Fornace HEatING 
= | 
Effective Dimensions . _ . =O Kw.-hr. of Cost of Gas ™ ~ Ae } 
per cub. ft.) per Electricity at 2s. per at 0-750 
- per hour 1,000 cub. ft. —— | 
Lenuth Width Height your per unit. } 
| 
. . | | 
4») in 15 ln 9 in 125 cub. ft 2-25 3.0d. 1+7d. | 
6 20 16 235 4-25 56d. 3+ 2d. | 
72 6, 18 ,, *440 9-0 10-54. 6-75d. } 
. : — 

* Figures taken from a paper by Ipsen and Otis, Canadian Machinery. 


actual carburised work, while light work averaged 
7Rea. per ton (power at 0- 64d. per kilowatt-hour). The 
comparative costs for producer-gas fired furnaces were 
119s, to 131s., with producer gas at 5d. per 1,000 cub. ft. 
(150 B.Th.U. per cubic foot). For reheating gear 
wheels and other carburised work, electric furnaces 
also compared favourably with gas in this instance. 
lhe average cost per ton with electricity was 164 6}d., 
while with gas it was in the neighbourhood of 35s. 
per ton. There are so many variables—temperature, 
method of packing, nature of compound, soaking time, 
&e.—in cotbusiinn practice, that it is extremely desir- 
able to control as closely as possible. As a result of 


* Klectrical Times, October 31, 1929. 


tinuous furnaces of this type embody in their construc- 
tion nickel-chromium heat-resisting alloys—for con- 
veyor mechanism, &c.—and the renewal of these parts 
is a large item in operating costs. In producer-gas and 
oil-fired furnaces, &c., the sulphur in the furnace 
atmosphere rapidly aids deterioration, and the life of 
this gear at 800 deg. C. to 900 deg. C. rarely exceeds | 
18 months to 2 years. Under the same temperature 
| conditions, using electric heating, a life of 6 years| 
| could be confidently expected. 
Electric Heating Advantages when other Factors are | 
Considered.—It_ has been noted that combustion! 
heating possesses limitations as regards efficiency at | 


* loc. cit. 


the higher temperatures. At lower temperatures it 
compares favourably with electric heating as regards 
fuel costs, but another more important factor comes 
into play, namely, temperature regulation. Owing to 
the high flame temperatures—1,500 deg. C. to 1,800 
deg. C.—at which heat is liberated, accurate regulation 
of temperature is difficult without producing loca! 
overheating of the surface of the material. Certainty 
of temperature within 50 deg. C. to 100 deg. C. is 
impossible without the use of elaborate valve-operated 
control gear, and even then it is doubtful whether 
uniform temperature distribution can be attained 
working with such steep temperature gradients. For 
the annealing of such materials as light stampings, foil 
and thin sheet, fine wire, &c., such temperature varia- 
tions as ‘nentioned above would be ruinous to the 
quality of material produced. 

It may be taken as a general rule that where th 
quality of the material produced is essentially depen- 














Fic. 4. TRANSFORMER-SHEET ANNEALING 
FURNACE. 


dent on fine temperature regulation, electric heating is 
the sine qua non of heat treatment, and the minimising 
of rejections and improvement in quality will more 
than offset any difference in fuel costs. This heading 
would embrace “ heat-treatable”’ aluminium alloys. 
such as Duralumin, Y-alloy, &c., which depend for 
their properties upon the diminishing solubility of 
inter-metallic compounds with decreasing temperature, 
as illustrated in the diagram, Fig. 5, which shows the 
aluminium-rich portion of the aluminium-copper 
constitutional diagram due to Messrs. Stockdale, Dix, 
and Richardson. 

To obtain the optimum properties in the case of 
Duralumin, the material has to be heated to the highest 
temperature (510 deg. C.) short of the solidus before 
quenching. This ensures maximum solubility of 
CuAl, and Mg,Si, which on ageing are precipitated in 
a state of colloidal dispersion. If the solidus is 
exceeded, a network of molten eutectic forms around 
the grain boundaries, which renders the material weak 
and fit for nothing short of remelting. The tempera- 
ture limits are 485 deg. C. to 510 deg. C.,* and if the 
lower temperature is not exceeded, maximum hardening 
does not result, while if the upper limit is passed, the 
material has to be rejected. 

Electric annealing has found increasing favour in the 
wrought brass industry. For semi-annealing, which 
produces “ half hard brass,” the material is caught on 
the way down, so to speak. On referring to Fig. 6, 
which shows the effect of temperature on the annealing 
of cartridge brass (time of annealing 50 minutes), it 


| will be seen that hard rolled brass, by annealing for 


a certain time at a definite temperature, can be produced 
with any desired tensile strength and corresponding 
ductility. With electric heating, this operation can be 


| carried out with certainty. ¢ 


Also in the “ finish” annealing of brass strip, the 
material being uniformly heated, possesses a thin but 
uniform oxide film, which on pickling shows no trace 


|of pitting or staining. These defects are sometimes 
| found in fuel-fired furnace practice where the impinge- 
}ment of reducing flames on the metal surface may 


lead to red staining and unequal temperature, and may 





* Even if the solidus is not reached, sagging and 
distortion of the parts will occur, as the material lacks 
any mechanical strength above this temperature. 
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result in uneven oxidation. Other processes which 
may be enumerated include the annealing of aluminium 
foil, sheet, and billets, annealing of copper and nickel 
alloys, in the form of strip and wire, in controlled 
atmospheres, tempering of hardened steel parts, 
hardening of high-speed steel, and the heat treatment 
of stainless alloys, &c. 

Cases in which Electric Heating is Uneconomical 
Except under Special Conditions.—If the applications 
for which electric heating has been found most suitable 
and economical are examined, it will be observed that 
they embrace the relatively high-priced products, 
whether per se or by virtue of the work which has been 
subsequently put on them. For the heating of heavy 
masses of metals, such as slabs, billets, ingots, &c., 
prior to rolling or forging, where temperature if within, 
say, 50 deg. C. to 100 deg. C., is of little importance, 
electricity offers few advantages. In automobile 
works, however, where electricity is purchased in bulk 
for other heat-treating operations, and where con- 
venience of location is a consideration, forging furnaces 
heated by electricity have found a fair application. 

In the annealing of metals in the crude state, such 
as castings—except special aluminium alloys and alloy 
steels, which are normalised—the added cost of electric 
heating is rarely justified. Moreover, as castings, 
especially those with varying and intricate sections, 
have to be slowly heated and cooled in the furnace to 
relieve strains, a large amount of electrical energy 
would have to be expended on heating up refractories 
and dead materials, and the expenditure would not be 
commensurate with the advantages to be gained. The 
same would apply to the malleableising of iron castings, 
and generally to all such processes where heavy masses 
of charge of low intrinsic value have to be treated. 

It will be realised that, in a general discussion of the 
comparative merits of industrial heating media, it is 
impossible to particularise and embrace every existing 
condition, and an attempt has been made only to 
define broadly the field of electric heating. It will 
also be governed by prevailing circumstances, such as 
availability of fuels, cost of power, labour conditions, 
&e. The fact has not yet been fully appreciated that | 
industrial heating is only a means to an end, and that | 
end is the most consistent quality at the lowest overall 
cost. In arriving at this conclusion, direct comparison | 
of fuel or electricity consumption alone is both valueless 
and misleading, and other factors governing operating 

economies should be capitalised, if possible, before a 
final choice of a heating medium is made. 





BICENTENARY OF PRIESTLEY, 
1733-1804. 


At the time the inventors, mechanicians and engi- 
neers of the latter part of the eighteenth century were 
constructing machines, erecting engines and extending 
the use of iron and fuel for the purposes of manufacture 
and industry, other men working in the quiet of their 
studies and laboratories were bringing to light impor- 
tant facts regarding the nature and properties of gases 
and substances which were to prove of great importance 
in the progress of engineering. One of these was Joseph 
Priestley, the bicentenary of whose birth occurs on 
March 13 this year. Priestley’s chemical discoveries 
were contemporary with those of Watt on the steam 
engine, and his discovery of oxygen or “ dephlogisti- 
cated air,” as he called it, was made in 1774, the year 
Watt joined Boulton. This discovery alone would 
render Priestley’s name immortal, but in the various 
papers he published describing his investigations are 
accounts of his work on nitrous oxide, hydrogen 
chloride, sulphur dioxide, silicon fluoride, ammonia 
and other gases. His invention of the pneumatic 
trough was a gift to every chemical laboratory, his 
invention of soda water provided the world with a new 
beverage, and his observations on the chemical action of 
leaves opened up a new field of inquiry. Then too, 
like Cavendish, he was a pioneer in the study of the 
effects of electric discharges on gases. His con- 
temporaries included Black, Cavendish, Bergmann, 
Scheele Klaproth, Guyton de Morveau and Lavoisier, 
and the enunciation of the theory of oxidation and 
combustion by the last of these owed much to Priest- 
ley’s own discoveries. 

Priestley’s was a career of unremitting industry, 
the results of which are only partly represented by his 
scientific memoirs. Languages, education, metaphysics, 
civil and religious liberty, ecclesiastical history and 
theology all engaged his attention, and after his death 
his writings on these subjects were published in 26 
volumes. His scientific studies began when he was 
little over twenty, and were continued all through his 
life. In 1767, he published his first notable work, a 
History and Present State of Electricity with Original 
Experiments, and a year before he died he wrote a 
pamphlet on The Doctrine of Phlogiston Established. 
He was then 70. Born at Fieldhead, near Leeds, he 
was the son of a cloth dresser. His mother dying 








“a truly pious and excellent woman,” with strong 
Calvinistic tendencies. His upbringing determined the 
main course of his life. From the grammar school he 
went, at the age of 18, to a dissenting academy at 
Daventry, at 22 was an assistant minister at Needham 
Market, at 25 minister at Nantwich, and at 28 became 
a tutor in the once famous Warrington academy. 
From Warrington, in 1767, he went to Mill Hill Chapel, 
Leeds, from 1772 to 1780 was librarian or literary 
companion to the Earl of Shelburne, and from 1780 
until the riots of July, 1791, he was a minister at 
Birmingham. The destruction of his house, library, 
note books and apparatus by the mob was complete. 
In fear of his life he escaped to London, and three 
years later, on April 8, 1794, just a month before 
Lavoisier fell beneath the guillotine, Priestley sailed 
for the United States, and eventually settled at North- 
umberland, Philadelphia. He died there on Febru- 
ary 6, 1804. Both while he was alive and since his 
death, Priestley’s greatness has been recognised. He 
was elected F.R.S. in 1766, and in 1773 was awarded 
the Copley Medal. At about the same time he was 
elected an associate of the Paris Academy of Sciences. 
A statue of him near the Birmingham Town Hall was 
erected in 1874 at the celebration of the centenary of 
his discovery of oxygen. The same event was 
celebrated in America and it led to a meeting on the 
piazza of Priestley’s house in Northumberland which 
gave rise to the founding of the American Chemical 
Society. 








COMBINED WATER AND OIL 
COOLER FOR DIESEL LOCOMOTIVES. 


Tue cooler illustrated in the accompanying figure has 
recently been developed by Messrs. The Spiral Tube 
and Components Company, 12, Pembroke-street, 
King’s Cross, N.1, for Diesel locomotives, and incor- 











porates both water and oil elements in one unit: Both 
elements are cooled by a single high-efficiency fan, run- 
ning at a low speed and driven by a double “* V ”’ belt. 
A belt-tensioning device is provided on the far spindle. 
The actual cooler shown in the figure is suitable for an 
engine of 200-250 h.p., and is representative of a 
range suitable for engines of from 100 h.p. to 600 h.p. 
The model illustrated will dissipate 360,000 B.Th.U. per 
hour from the water, and 36,000 B.Th.U. per hour from 
the oil, under normal climatic conditions, the capacity 
of the other coolers in the range being in proportion. 
The whole of the cooling tubes and fins are of copper, 
so that the efficiency is maintained over a long period. 
Spiral copper fins or gills are wound on the tubes, and 
are arranged to give maximum turbulence and minimum 
air resistance. The oil cooler tubes are further provided 
with spiral internal baffles to promote oil turbulence. 
These baffles also act as oil cleaners, since they can be 
withdrawn, wiped, and replaced, on removal of the top 
header. The efficiency is indicated by the fact that the 
guaranteed power consumption of the fan is under 
3 brake horse-power, or only 1-2 per cent. of the higher 
engine output for which the cooler is designed. It 
may be noted that spiral tube coolers are in use on the 
Danish State railways and on the Buenos Aires Great 
Southern Railway, and are also fitted by a number of 


THE LATE PROFESSOR THOMAS 
ALEXANDER. 


WE note with regret the death of Professor Thomas 
Alexander, M.A.I., which occurred on February 17. 
He retired in 1921 from the position of Professor of 
Civil Engineering at Trinity College, Dublin, after 
having held that appointment for upwards of 30 years. 
Thomas Alexander was born near Glasgow in 1848, and 
received his education at Glasgow Normal School, after- 
wards passing on to Glasgow University, where he gradu- 
ated in 1872. In 1879, he was appointed Professor of Civil 
Engineering at the Imperial University of Japan, and 
continued to hold this appointment until 1887, when he 
became Professor of Engineering at Dublin University. 
Professor Alexander was the author of the work, 7'wo- 
Nosed Catenaries, a notable thesis published in the 
Transactions of the Royal Irish Academy in 1888. He 
was also the author of Hzercises in Graphic Statics, 
first published in 1905, and with the late Dr. W. A. 
Thomson, was the joint author of a text book on applied 
mechanics which passed into its third edition in 1916. 
Professor Alexander’s early work on two-nosed cate- 
naries was first printed privately at the Tokio Univer- 
sity Press in 1884, and, we understand, became the 
basis on which masonry arches were designed by 
Japanese engineers. After the introduction of rein- 
forced concrete, the method was applied in the designs 
of several large arch bridges on the Japanese Govern- 
ment railways. 

In their work, Scientific Design of Masonry Arches, 
first published privately in 1899, Professor Alexander 
and Dr. Thomson provided a semi-graphical method of 
design which reduced the mathematical difficulties of 
Rankine’s treatment of the subject. Some years 
later, when the increasing loads on the axles of loco- 
motives caused railway engineers to investigate the 
question of equivalent uniform loads, which could be 
substituted for the varied arrangements of axle loads 
and spacing then in use on different lines, Professor 
Alexander published his Graphical Construction of 
Maximum Bending Moments on Short Girders due to a 
Locomotive. This simple solution of a difficult problem 
was extended in 1921 in a paper written in collaboration 
with Mr. J. T. Jackson, the assistant professor of 
civil engineering at Trinity College, Dublin. Professor 
Alexander was a member of the Institution of Civil 
Engineers of Ireland from 1892 until 1923, when he was 
elected an honorary member in recognition of his 
services to the profession. In 1915, the degree of 
Doctor of Engineering was conferred upon him by the 
University of Tokio. 





THE LATE MR. G. W. MALCOLM, 
M.B.E. 


Tue death of Mr. George William Malcolm, which 
occurred on March 4 at his home, Davenham House, 
Northwich, removes a well-known figure from Cheshire 
industrial circles. Mr. Malcolm was managing director 
of the Salt Union, Limited, chairman and managing 
director of the Mersey Power Company, Limited, a 
director of Messrs. The British Power and Light Cor- 
poration (1929), Limited, and of Messrs. Electricity 
Distribution of North Wales and District, Limited, and 
chairman of the North Wales Power Company, Limited. 
The eldest son of Mr. William Alfred Malcolm, late of 
Twickenham and Japan, he was born in 1870 and 
educated at St. Paul’s School, London. From 1888 to 
1891 he served his engineering apprenticeship with 
Messrs. John and Henry Gwynne, Hammersmith, and 
afterwards served for short periods with the Pacific 
Steam Navigation Company and with the Naval 
Armament Construction Company, Barrow-in-Furness. 
In 1892 he was appointed chief engineer of Messrs. 
Anglo-Ceylon and General Estates Company, Limited, 
Mauritius, and four years later became manager of a 
branch works of the Forges et Fonderies de Maurice, at 
Rose Belle, Mauritius. Meanwhile he continued to serve 
Messrs. Anglo-Ceylon and General Estates Company 
as consulting engineer. In 1901, he was appointed 
general manager and engineer to the Forges et Fonderies 
de Maurice, a firm having works in Port Louis as well 
as Rose Belle. 

Mr. Malcolm returned to this country in 1908, having 
been appointed chief engineer to the Salt Union, 
Limited. Five years later he became managing 
director of the concern and continued to occupy this 
position until his death. During the European War 
he was made superintendent of H.M. Magazine at 
Northwich, and was also actively connected with the 
construction of a number of National explosives 
factories. In recognition of his services he was made 
M.B.E. In addition to his other activities, Mr. Mal- 
colm was chairman of the Joint Industrial Council 
for the Chemical Trade, the Chemical Employers’ 
Federation, the Salt Compensation Board and the 
Finance and Works Committee of the Weaver Naviga- 
tion Trustees. He was also a member of the Works 
Technical Committee of the Association of British 











when he was young, he was brought up by an aunt 





engine builders to their own products. 
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Committee of Chemica] Industries, Imperial Institute. 
Mr. Malcolm became an associate member of the 


He was made a 
Engineers in 


elected to full membership in 1907. 
member of the Institution of Electrical 
1912. 


— a 
RUSSIAN MACHINE CONSTRUCTION | 
PROGRAMME. 


Tue following extract from a speech made by 
Mr. V. V. Kuibysheff, the President of the Soviet | 
Planning Commission, which has been translated from 
Pravda, of January 28, is likely to be of interest to| 
readers of Enatneertnc. It should be noted, however, 
that since the speech was delivered, the Council of | 
Peoples Commissars has ordered a revision of all 
plans of this class, and it is possible that the programme 
will ultimately be considerably modified. The extract 
= as follows me - ; 

** Machine construction, which is the most important 
part of the whole national economic system, presents 
a specially vital task during the first year of the second 
‘ Five-Year-Plan.’ We must increase our output by 
224 per cent. as compared with 1932, familiarise our- 
selves with the latest types of modern equipment for 
industrial purposes and other branches of national 
activity, and also complete the building of a whole 
series of essential works. The machine construction 
programme of 1933 is estimated to cost 64 milliard 
roubles, or 1-2 milliard roubles more than that com- 
pleted in 1932. This means that in 1933 we shall have 
over | milliard roubles’ worth of machinery more than 
in 1932. This increase is intended to solve the most 
important of our economic problems, affecting trans- 
port, metallurgy, agriculture, and numerous articles in 
general use, 

“In connection with transport, for instance, we are 
increasing the output of freight wagons from 17,000 
units to 30,500 during 1933. If we include industrial 
wagons, the amount will be 34,400. <A feature of this 
programme will be a considerable increase in the manu- 
facture of heavy goods wagons. The output of passenger 
stock will further be increased to 1,800—an increase 
of 45 per cent. compared with 1932. The output of 
freight locomotives will be increased by over 50 per 
cent. (1,060 of the conventional type ‘ E ’ locomotives) ; | 
in addition, we shall have to provide 250 powerful 
locomotives of type ‘Fl,’ which can draw a train 
twice as long as that of the locomotives in use at 
present. There will be a large increase in the output 
of electric and Diesel locomotives. Although we have 
only just made a beginning in this direction, we are 
at all events advancing from single units to double 
units. Shipbuilding will be further developed. The 
output of motor-cars and lorries will reach a figure of 
40,000, and further progress will be made in the manu- 
facture of light cars. 

“We are increasing the output of equipment for 
ferrous metallurgy. During 1933, the works of Kram- 
otorsky and Ural will be entrusted with the task of 
providing blooming mills and continuous plant for 
the Krivorozhsky works, a medium-class plant for the 
works in Zlatoustinsk, a continuous plant for the works 
named after Dzerzhinsky, a rolling mill of 650 mm. 
for the works in Izhevsky, a cold rolling mill and mill 
for sections for the Chusovsky works, and equipment 
for Martins blast furnace. Both the Kramotorsky 
and Ural works are commencing the manufacture of a 
powerful sheet-iron rolling mill unit 530 m. long and 
weighing 15,000 tons. Apart from this, we must take 
into account certain complex machinery which we 
hitherto imported from abroad. 

“ The output of machinery (together with tractors) 
will increase to an amount exceeding 300 million roubles, 
as compared with the amount expended during 1932, 
i.e., an increase of 1-5. The total output of tractors 
will reach 60,500, representing 1 million horse-power. 
The Chilabinsk works are scheduled to deliver 2,000 
powerful tandem tractors during 1933. These tractors 
are from 3 to 34 times as powerful as the tractors 
supplied by the Stalingrad and Kharkoff works. The 
output of spare parts for tractors will also be increased, 
and that of combine grain :achines to 12,000. The 
general value of the machine construction programme 
for agricultural purposes is calculated to amount to 
550 million roubles. Particular stress is laid upon the 
fact that, in the agricultural machinery programme of 
1933, special attention will be given to the mechanisa- 
tion and training of skilled labour, in centres at present 
experiencing such labour difficulties. Without going 
into details of the types of machinery to be manu- 
factured, Mr. Kuibysheff said that new types of 
machinery for agricultural purposes would number 
180 and would include all useful models, 

“Further progress will be made in machine-tool 
manufacture. The new works are scheduled to supply 


| 
| 
| 


18,000 lathes for metal for use in machine construc- 
tion, transport, and agricultural industries. 
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Note.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the 


London Metal Exchange for “ fine foreign” and “ standard ” metal, respectively. 
are for English metal, whilst those for spelter are for virgin metal. 
steel plates and rails, and also for hematite and Cleveland pig-iron. 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
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The prices shown for lead 

Middlesbrough prices are plotted for 
The prices given, in the case of steel 
The pig-iron 
The price of quicksilver is per 
The price of tin-plates is per standard box, but in 


Each vertical line in the diagram represents a market day, and the horizontal 


lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


are gaining more and more experience in the manu- 
facture of milling and turning lathes. .The Moscow 
works and the Gorkowsky works are due to supply a 
considerable number of various types of milling ma- 
chines and lathes, and the works of Swendlov, in Lenin- 
grad, have to supply large planing machines. Besides 
providing for the indispensable equipment of all 
branches of the national economic system, the machine 
construction programme includes a_ considerable 
advance in the manufacture of general utility articles. 
The total output of such metal articles will mark an 
increase to the amount of 580 million roubles, mainly 
to be expended on making sewing machine, kitchen 
utensils, Primus stoves, meat mincers, hardware goods 
and the like.” 


THE BLOCK ACCUMULATOR. 


We recently had an opportunity of seeing the manu- 
facture of a new form of lead-acid accumulator specially 
intended for supplying filament current to domestic 
wireless-receiving apparatus, but also useful in other 
applications in which a comparatively small current is 
required for a long period. This accumulator, which 
is being made by Messrs. Block Batteries, Limited, 
Abbey-road, Barking, has been patented by Mr. Leonard 
Fuller, M.1.E.E., and among other advantages claimed 
for it is the fact that it will hold its charge for long 
periods and not deteriorate in any way while not in 
use. Moreover, it is pointed out that the new accumu- 
lator can be charged at a normal rate, although the 
early block-type accumulators required a rather long 
charging period. Only one size is at present in pro- 
duction, and this has a capacity of 80 ampere-hours, 
and weighs 6} lb. without acid. The best discharging 
rate is of the order of 4 ampere, although the accumu- 
lator can be short-circuited without damage; the 
maximum charging rate is 3 amperes. 

An important feature of the design is that the nega- 


tive element is in the form of a cylindrical cup of thin 
sheet lead, about 3} in. in diameter, with a coating of 
active material some ¥% in. in thickness on the inner 
surface. Inside this, and resting on a Bakelite stool. 
is the positive element, which consists of a cast per- 
forated lead tube about } in. in diameter surrounded 
by active material about 2 in. in thickness. Over this 
is a glass-wool separator which is held in place by a 
perforated rubber sheet, leaving a free acid space ot 
about 4 in. between this and the active material of the 
negative element. The whole is enclosed in a cylindrical 
Bakelite container, on the cap of which the terminals 
and a filling plug are fitted. A rubber strap, which 
fits on to two lugs formed on the container, is provided 
|for carrying purposes. The Bakelite container 
| 34 in. in diameter and the height over the terminals 
is 7} in. 

It is pointed out that the arrangement of the elec- 
trodes described ensures an even distribution of the 
charging current through the whole of the active 
material, whereas in accumulators in which the 
electrodes are in the form of lead grids with active 
material in the interstices, there is a concentration ot 
current in the neighbourhood of the exposed metallic 
parts, owing to their lower resistance, which tends to 
reduce efficiency. The low-tension accumulator de- 
scribed above has been on the market for some few 
months, and we understand that a _high-tension 
accumulator of similar design, intended to supply the 
anode current for the valves of wireless-receiving sets, 
is now in course of development. 


Is 





72-B.H.P. Nationa ArRvess-INyecTIOoN ENGINE: 
AppENDUM.—With reference to the article which 
appeared in our issue of February 3, on page 124, Messrs. 
The National Gas and Oil Engine Company, Limited, 
| Wellington Works, Ashton-under-Lyne, have asked us 
to state that the engines described embody a patented 
| eylinder head construction, British patent 361,202. 
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A.T.V. TURBINE BLADING. 


Wrru the recent launching of the Normandie, of 
which an account was given in our issue of November 4, 
last, international rivalry for the blue riband of the 
Atlantic enters upon a new phase. The vessel is not 
only the largest afloat, but is of interest owing to the 
special care being put into the design and construction 
in order to ensure service of the very highest characier, 
not only as regards individual runs, but as regards main- 
taining a uniformly high level of performance. In 
marine service, reliability has an importance greatly 





Fie. 1. ATV Street (Lerr) anp 5 Per Cent. 


AFTER 7,600 Hours IN SERVICE. 





TURBINE; 


exceeding that required in land stations, where stand-by 
plant and spares are carried, and the same personal 
risks do not exist. In the case of fast liners, failure of 
the machinery may further mean considerable loss of 


prestige, and of the financial advantage which this | 


carries with it. 

So far as the Normandie is concerned, few construc- 
tional details have as yet been made public, excepting 
general particulars regarding size, means of propulsion 
and horse-power. It is known, however, that in the 


pursuit of reliability, every possible precaution is being | 


taken. The importance of this is, in fact, so con- 
siderable that the whole of the four main Als. Thom 


turbines of the Zoelly type, developing 160,000 h.p., | 
have been bladed throughout with ATV steel, of which | 


no less than 66 tons have thus been employed in the 
fixed and moving blades. 


5 Per Cent. Nicket-Steet Biapine or 4 5,000-Kw. 


this material, and the large quantity involved, make this 
| decision a very notable one and quite unprecedented. 
This steel, the designation of which is derived from 
Acier Turbines d Vapeur, has been developed specially 
| for use in steam turbines. /The collaboration in research 
|and practical application between Messrs. Hadfields, 
| Limited, Sheffield, and Messrs. Commentry-Fourcham- 
bault Company, of France, has resulted in the develop- 
ment of the ATV non-corroding steels—known in 
|this country as Hecla/ATV, specially for steam- 


| turbine blading, and the heat-resisting steels Era/ATV 
| and Era/H-R. Messrs. Hadfields, Limited, own the sole 


NICKEL-STEEL BLADING 5 Per Ce 


Fie. 4. 


Dew-Pornt Staae. 


|rights of manufacture and sale of these steels in the 
British Empire, and similarly those for the United 
States are in the hands of the Midvale Steel 
Company. 

The saiiation of this special material in the present 
instance, it is felt, is warranted by the already ex- 
tensive experience of its qualities. Among its users 
are 51 of the most prominent engineering firms. 


More than 1,000 tons of the steel have been fitted | 


as blading in marine turbines, and in addition large 
quantities have been used in land service. In all, 
turbines aggregating some 2} million shaft horse-power 
| have been equipped wholly or in part with blading of 
this steel, without a single failure being reported. 
The reliability which the designers have sought to 
| ensure in this way for the Normandie, may be expected 


the supremacy which it is hoped the vessel will bring 
to the French mercantile marine. 

This steel has advantages which make it specially 
suitable for marine service. One of the chief of these 
is its immunity against the corrosion ordinarily 
experienced, particularly at the dew-point stage, and 
owing to interior dampness during periods of rest, while 
it is also resistant to the specially corrosive action of 
salty steam, which may be produced, notwithstanding 
all possible precautions, as a consequence of accidental 
damage to the condensing system. This, of course, 
also applies to land turlines situated on a seaboard. 
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The first important application of this steel to turbine 
blading was, in fact, made at the Missiessi Central Station 
of the Toulon Arsenal. Here serious trouble was ex- 
perienced with blading of 5 per cent. nickel steel, which 
| sudfered serious corrosion and became badly perforated. 
This was largely due, no doubt, to the fact that operation 
was intermittent, owing to interconnection of the 
station with a large hydro-electric plant. The nickel 
steel blading lasted only from four to five years, but 
long before this it had become badly damaged by deep 
holes and the edges wearing away. The poor perform- 
ance during the latter part of this time was only 
tolerated because of the interruption of service and 
| expense which reblading would have caused. At the 
| time, namely, the end of the war, the qualities of ATV 
| Steel had been already established, and as soon as the 





The necessarily high cost of |to go some way towards achieving and maintaining | necessary material could be procured in 1920, the more 
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troublesome stages of the fixed blading were replaced 
with it in one of the 2,400 h.p. turbines. This blading 
is still in use and in excellent condition. In 1922, the 
badly worn blading, both fixed and moving, was re- 
placed in a 3,550-h.p. turbine, with the same material, 
this also being in excellent condition at the present 
time. Although a deposit has formed at the root 
of the blades, no trace of corrosion is found on the 
blades themselves. 

In marine service the steel has been adopted largely 
owing to the excessive corrosion previously experienced, 
and replacements have invariably been accompanied 
by such improvements that a cure may practically be 
said to have been effected. Prior to the Normandie, it 
has been employed for part of the blading of the British 
ships Andania, Antonio, Empress of Australia, Letillia, 
Montrose, Moreton Bay, Orania, Port Kembla, Tuscania 
and Vandyck. Under the French flag, vessels so fitted 
include the Colombie and Champlain, and now the 
Normandie of the Cie. Generale Transatlantique, the 
Djenne and Koutoubia of the Cie. de Navigation 
Paquet, while it was also used on the unfortunate 
L’ Atlantique, of the Cie. Sud-Atlantique, recently 
burnt out at sea. It is in use, moreover, in no less than 
58 vessels in H.M. Navy and the Colonial Services, 
including all constructed during the past five years. It 
is utilised in many French warships, four Italian 
cruisers, and in the Japanese, Chiljan and Dutch navies. 
The French and Italian Ministries of Marine now 


may even be such, in the last stage, as to require the 
harder nickel steel. Composite blading of this kind 
has met requirements in the past, to the extent only, 
however, of avoiding the necessity for reblading at 
too frequent intervals, the frequency of the operation 
being usually determined by the obvious deterioration 
noticeable at periodical inspections. The importance 
of this subject is stressed in the last Turbine Report 
(1932) of the National Electric Light Association of 
America, from which we quote the following :—“* Blade 
erosion is one of the most serious problems of turbine 
maintenance. . .. The prevalence of erosion difficulties 
is evidenced by the fact that reports were received 
from 32 companies covering about 100 cases of blade 
erosion .. . Replacement has become a significant 
item of maintenance expense. It is imperative that 
this difficulty be overcome in order to lessen operating 
costs and outages for replacement.” 

The foregoing refers, in general, to operation at normal 
pressures and temperatures, and concerns, it is true, in 
the main, the lower stages. As pressures and tempera- 
tures tend to rise, conditions become more severe at 
the upper end, and here again such a material as ATV 
steel is finding use, as in the Delray installation of the 
Detroit Edison Company, where the steam is intro- 
duced at 1,000 deg. F. There are again special 
cases where, for some reason or another, specially corro- 
sive conditions occur, and a material of exceptional 
quality is required throughout the machine. Generally 


1-9 per cent., or a total of 4 per cent. The machine 
was thereupon dismantled, and the three last rows 
were badly corroded, two having to be replaced. The 
cost of this work and materials was put at 1,450/., 
while the losses due to decreased efficiency were 
reckoned to be 1,700/., making a total of 3,150/., without 
taking into account the two months’ stoppage. M. 
Bodmer states that if the alternative tender for AT\ 
steel had been accepted the only loss would have been 
due to the stoppage of eight to ten days for inspection. 
If engineers, in appraising the value of blading material, 
would take all expenses fully into the account, the 
balance would be found frequently to be in favour of 
the higher grade material. 

From the experience which has now accumulated, 
it is possible to cite many interesting examples where 
ATV blading has been adopted with very beneficial 
results. One case occurred at Millery, France, where, 
owing to the proximity of a Solvay plant, the feed 
water of the electricity generating station is charged 
with chlorides to the amount of 0-75 gram to 2-4 grams 
of calcium chloride per litre. We are indebted to 
M. Eynu, the director of the station, for the following 
information: The steam temperature is 570 deg. F., 
the pressure 177 lb. per square inch, and the turbines 
run at 3,000 r.p.m. Nos. 1, 2 and 3 sets were installed 
in 1913, 1920 and 1921, respectively, and were bladed 
with 5 per cent. nickel steel. Corrosive action was so 
severe that the turbines were put out of action in two 
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supplied for 


specify it, over 200 tons having been 
destroyers 


French war vessels, including cruisers, 
torpedo boats, &c. 

A secondary advantage which has resulted in its 
adoption in one instance, lies in its coefficient of 
expansion. With the use of non-ferrous metals, owing 
to their relatively high coefficients of expansion, repeated 
heatings and coolings, causing differential expansion 
between the blades and disc, has frequently caused the 
blade roots to be crushed, resulting in the blading 
becoming loose. Since the coefficient of expansion of 
ATV steel is very close to that of the nickel steel of 
the discs, the trouble is obviated with the former. 

The use of such a material as this steel throughout 
whole turbines, as in the Normandie, is not in line with 
gengral practice in this country, and calls for some 
comment. As is well known, except in those cases in 
which the working conditions are comparatively light, 
i.e, when steam temperatures are low, and corrosive 
and conditions not pronounced, it is the 
common practice to select different materials each 
with properties specially suitable to the different stages 
of expansion. Thus, in ordinary cases, 3 per cent. to 
5 per cent. nickel steel in the high-pressure stages may 
be followed at the intermediate and later stages by a 
non-ferrous metal particularly suited to resist the cor- 
rosion which might be expected to occur if nickel steel 
were used throughout. On the other hand, the complete 
use of bronzes is not possible owing to their comparative 
softness at the higher temperatures at the inlet end. 
For the low-pressure end, and following again the use of 
non-ferrous material in the intermediate stages, nickel 
steel may again be introduced, to secure the necessary 
strength, since when the blades are long and tip speeds 
high, the blading material is subjected to stresses beyond 
the range of non-ferrous metals. Erosion conditions 


erosive 
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speaking, however, in this country such materials are | or three years. As a result, a partial re-blading with the 
regarded not so much as suitable for general adoption, | steel under notice was made of No. 2 turbine as a trial, 
as for keeping pace with advancing temperatures, and | the results being so successful that from 1925 onwards 
in marine turbines ATV steel has been confined to the | all replacements of fixed or moving blades have been 


first rows of high-pressure blading where it has proved | carried out with this material. 
This is in marked contrast with | completely rebladed with this steel in 1926, and at the 


very successful. 


1 was 


Turbine No. 


Continental practice, especially as exemplified in the | latest inspection, after 11,170 hours, the blades were 


Normandie, in which the importance of avoiding blading | found to be in perfect condition. 


troubles has been made a first consideration. 

Frequently in this matter, as in others, capital 
outlay is unduly stressed in relation to running costs 
and maintenance. Rebladings are costly both in 
monetary outlay and in the interruptions to service 
which they cause. Often the evil day is postponed till 
there is actual risk of breakdown, while badly deterio- 
rated blading and increased tip clearance often means 
increased steam consumption. The latter undoubtedly 
occurs, but can only be established by expensive trials, 
which are often difficult to arrange. The value of any 
material which enables all these troubles to be dis- 
pensed with may therefore greatly exceed some addi- 
tional capital cost, which, after all, is only a small 
percentage of the whole turbine cost. 

In an article in World Power’ for July and August, 
1928, M. Albert Bodmer, discussing blading materials 
in modern steam turbines, instanced a case in which 
ATV steel would have proved economically justified. 
In a new turbine about to be ordered, alternative 
tenders were submitted for ATV and for 5 per cent. 
nickel steel, the additional cost of the former being 
quoted as 2,170l. To avoid this extra expenditure, 
nickel steel was adopted. The first steam trials were 
run one month after starting up. A second series 
was run aiter 4,800 hours, when an increase of con- 
sumption of 2-1 per cent. was revealed. After 10,900 
hours, further trials revealed an additional increase of 


The partial reblading in 1922 of turbine No. 2 con- 
cerned rows 4, 5, 6, and 7 of the rotor. In June, 1929, 
after 33,202 hours’ operation, the blades of these wheels 
showed slight wear at the entry edge at the periphery, 
but no corrosion. In November, 1931, after a further 
2,242 hours’ actual running, owing to the fact that this 
machine was then used as a standby, there was only 4 
very slight accentuation of the wear in the last wheel, 
no corrosion effects being anywhere present, while the 
surfaces were excellent. This is interesting in view of 


|the many reports of harmful action in intermittent 


operation with ordinary blading materials and even 
with high-chromium steels. 

Turbine No. 3 has undergone successive partial 
re-bladings. When opened up in June, 1928, the 
5 per cent. nickel-steel blades of row 5 had been in 
service 7,600 hours and were completely worn out. The 
dise was replaced by another bladed with ATV steel. 
Blades of the latter in row 8 had been in service for 
the same length of time, and in rows 6 and 7 for 3,000 
hours. All these were in perfect condition. Fig. | 
on page 289, shows, on the right, the extent of the 
attack on the nickel-steel blading, even the discs 
themselves being attacked. A portion of the ATV 
blading appeared to have lost its polish, but this was 
really due to deposits of rust entrained in the steam, 
and when removed the metal below was found to have 
preserved its original brightness. As a result of these 
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experiences the whole of the blading, fixed and moving, 
of these turbines has been changed over to ATV steel. 

The specially corrosive nature of the water in the 
coalfields of the northern basin and the Pas de Calais 
regions of northern France, has also led to a consider- 
able use of this steel in the turbines of colliery com- 
panies, as the best means of coping with the troubles 
arising therefrom. Among the companies which have 
adopted it are the following:—Aniche; Béthune ; 
Courriéres ; Lens (Vendin le Vieil Generating Station) ; 
Liévin; Marles (Chocques Generating Station) ; 
Vicoigne; Noeux; Drocourt (Boeury Generating | 
Station), and l’Escarpelle. Other examples of special | 
conditions where it has been found the best solution | 
include chemical works, sugar factories, &c. 

The advantages of the material are not, however, | 
confined to abnormal conditions, and the following 
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intact. Fig. 4 shows this blading; the disc and rivets 
were badly attacked. A specially interesting instance 
is one relating to a 15,000-kw. turbine of an electrical 
supply authority in the south of France, for which 
every precaution was taken to supply pure feed 
water. The steam conditions were a pressure of 
227 Ib. per square inch and temperature of 660 deg. F. 
The L.P. rotor was of the double-flow type, each part 
having four wheels. The two smaller, in each case, 
were bladed with 5 per cent. nickel steel, and the 
two larger with ATV steel. Opportunity for examina- 
tion was afforded after 3,000 hours’ running, owing 
to the necessity of rebalancing the rotor. The 
contrast between the behaviour of the two materials 


| was even then evident, the nickel steel being attacked 
by rust, while the other material had proved to be 
quite immune. 
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experiences may therefore be of wider interest than the | 
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At the super-power stations of the Union d’Electri- 


| blading at the H.P. end of the second machine was 
found to be in the state indicated in Fig. 5. Many of 
the blades had deep notches, and several rows required 
replacing. Damage was caused to the brass blading 
by fragments of the broken H.P. blading, but other- 
wise these stages were in a good condition. The final 
L.P. row of chromium-steel blading is shown in Fig. 6. 
It was seriously eroded and slightly corroded. That 
the damage was due to erosion is clear from the fact 
that it is located at the back of the entry edge of 
each blade. The wetness of the steam at the exit 
of the machine is estimated at 12 per cent. 

In contrast with this, the other machine with ATV 
steel blading has given no trouble and the blading is 
still in perfect condition. A recent report states that 
at the last inspection this machine had run over 
30,000 hours, without either blade corrosion or erosion 
having manifested itself. Steam temperatures above 
750 deg. F. have often been registered. 

For all rebladings, therefore, this material has been 
decided upon, and, in addition to the machines above 
| referred to, the following at the same station have 
| been equipped: a 40,000 kw. as regards the last row 
| of rotor; two 40,000 kw. machines as regards the last 

five rows of the rotor; aad two 6,400 kw. sets as 
regards the two last rows of fixed and moving blading. 
| At Issy les Moulineux, with a steam temperature 
| of 840 deg. F., the whole of the rotor blading and rows 
4 to 6 of the fixed blading have been fitted in an 
| 11,000 kw. machine, and rows 1-13 of the rotor and 
| 5-14 of the fixed blading in each of 6,000 kw. sets. 

| At Vitry-Sud, with a steam temperature of 750 deg. 
F., the H.P. and I.P. rotor blading and the I.P. and 
| L.P. fixed blading is of this steel, in four 55,000-kw. 
| machines, two of these being in service and two in 
| course of erection. 

At the extensions of the St. Denis Station, again, 
the steam temperature will be 890 deg. F. Here three 
50,000 kw. machines are being supplied by different 
| builders. ATV steel is being used by one for the H.P. 
| stages of the rotor and the larger part of the fixed 

blading ; by another for part of the H.P. blading; and 
by the third, to the extent of 1,200 lb., the exact posi- 
| tion at present not having been disclosed. In addition, 
|in two machines of 5,000 kw. and three of 2,000 kw. 
this material will be incorporated throughout. 

At the original St. Denis station, the same steel has 
| been introduced in the last two rows of the separate 
| parts of two centrally fed Rateau turbines, and similar 
'reblading has been carried out on several of five 

30,000 kw. to 35,000 kw. machines at St. Ouen, the 
blading concerned being in the rows 7 and 8 of the rotor. 

The policy of the Union d’Electricité was first 
decided upon with a view to countering corrosion and 
erosion, but subsequent increases in steam temperatures 
| brought to light the influence of these and con- 
| currently the advantages of ATV steel in this con- 

nection. In other cases the material has been selected 
| primarily for these characteristics, as, for instance, 
|in the case of the Billingham plant of Messrs. 
| Imperial Chemical Industries, Limited, comprising 
| three sets of an aggregate capacity of 93,000 kw., of 
| which the H.P. unit in each case is of 12,500 kw., 
| and operates at 645 lb. pressure and a temperature of 
| 833 deg. F. In each case the first two rows of each 
| H.P. unit were bladed with ATV steel. 

Perhaps the most interesting case of all is that of 
the British Thomson-Houston high-temperature tur- 
| bine at the Delray Power Station of the Detroit 
| Edison Company. The steam employed in_ this 
machine is at a temperature of 1,000 deg. F., this being 
the highest temperature so far attempted. After 
extended trials during which the steam temperature 
| was gradually raised in stages up to the figure quoted, 
| it is understood that the ATV steel has proved perfectly 
satisfactory, and the experience would seem to indicate 
that still higher temperatures might be safely attempted. 
From laboratory work the indication is that 1,100 deg. 
F. might be safely employed ; this will probably be as 
far as engineers will want to go for several years. 











foregoing: In a large inland generating station in this | cité, Paris, ATV steel has been adopted on an extensive | 





country, corrosion of 5 per cent. nickel steel blading on 
a turbine in intermittent use was very pronounced, 
especially at the intermediate stages, as illustrated by 
Fig. 2, page 289. It was subsequently re-bladed with | 
ATV steel, and at a recent inspection, after six years 
service, not the least deterioration was to be found. | 
In a wiredrawing works, blades of this steel were intro- | 
duced experimentally at intervals among 5 per cent. 
nickel-steel blading. The latter were badly attacked, 
while the former were immune and could be dis- | 
tinguished at a distance, owing to their brightness. | 
In a third case, a 5,000-kw. turbine, running at 3,000 | 
r.p.m., operating at 200 lb., with a steam temperature | 
of 570 deg. F., rising at times to 680 deg. F., had | 
seven stages, the dew point being at the fourth row. | 
he corrosion occurring here is illustrated by Fig. 3, 
the material being again 5 per cent. nickel steel. To 
avoid both corrosion and erosion of the last row, 


ATV blading was employed, and after 6,700 hours of | for the medium and first L.P. stages. 


running at } load, with idle intervals, the blading was | 


scale. The first station of this group was Gennevilliers, | Figs. 7 and 8 are reproduced by permission of the Detroit 
with large-size units, operating at 710 deg. F. Before | Edison Company, and show the blading above referred 
final decisions as regards material were made in this! to, which, at January 1, 1933, had run for about 
case, a very careful investigation was made at the | 6,960 hours, of which 3,739 were at 1,000 deg. F. No 
original power station on a 6,000-kw. Rateau-type | known trouble has developed in any of the blading. 
auxiliary turbine. The results having shown the} The indentations noticeable, particularly in Fig. 7, 
advantages of ATV steel, which after 15,000 hours’| were due to hard pellets of weld metal being blown 
operation only showed a slight surface film, this | through the turbine from the superheater and piping 
material was decided upon for the large units. Experi- | system. Even under this abuse, the blading has stood 
ence with the first pair of turbines installed at Genne-| up almost perfectly. At the time these photographs 
villiers confirmed the experimental results. They | were taken, the blading had been in use for 1,450 hours 
were 50,000-kw. machines, the steam pressure being | at 1,000 deg. F. 

326 Ib. per square inch. The turbines were by two| Much of the development we have noted above has 
different makers, it being specified that the blading | been made in connection with impulse blading. The 
was to be entirely of non-corrodible material. One| conditions in reaction turbines are not usually so 
adopted this steel throughout, while for the other | severe, especially where only low superheat is employed. 
machine, 13 per cent. chromium steel was adopted | Nevertheless, with the increasing use of high tempera- 
for the H.P. and final L.P. stages, brass being employed | tures, corrosion is liable to occur at the dew-point 
stage, and erosion at the L.P. end. Chromium steel 
cannot be considered satisfactory as regards corrosion, 








After less than 1,500 hours, the chromium-steel | 
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and, as in impulse turbines, has shown itself liable to 
attack in the moist atmosphere inside machines when 
standing. Brass again has the disadvantage for the 
L.P. stages, where tip speeds are high, of insufficient 
mechanical strength, and on both these counts ATV 
steel is finding acceptance to an increasing extent. 
With temperatures increasi 

is satisfied t 


turbines. Chromium steels have not given entire 
satisfaction in this field, as some of the examples cited 
above indicate. 


850 deg. F., in which field the choice becomes very 
much restricted. The progress being made by this steel 
in reaction turbines is, therefore, steady both in land 


and marine service, and while actual statistics are | 


not available, the fact is substantiated by the steady 
increase in the amounts of this steel called for by 
firms who prepare reaction blading. 

In conclusion it may, without any exaggeration, 
be stated that no single instance of failure or adverse 
effect on efficiency has been known to occur with this 
steel, even after long periods of work, extending now 
up to 12 years in some cases. Coupled with its 
advantages in performance, are others relating to 
preparation and application. There were, of course, 
certain difficulties in the early stages of the use of this 
highly-alloyed material; these have each been success- 
fully surmounted, and when due regard is paid to its 
special characteristics, this steel presents no difficulty 
in any of the processes involved. In machining, all 


that is necessary is the correct adaptation of cutting | 


edges and speeds. Suitable methods have been 
devised for brazing and soldering it, including silver 
soldering. 
with a smaller amount of surplus material than usual, 
owing to the steel being harder under the hammer. 

Neither special preparation of the surface nor heat 
treatment is necessary as in some other materials, and 
besides being intrinsically immune without such work, 
it is not liable to deterioration by the heat to which 
blades are subjected in the casting-in process. On the 
other hand, special care has to be exercised in this 
process with brass, while nickel-chromium steels, 
especially of the type known as high chromium nickel, 
are liable to embrittlement, and this material, there- 
fore, of which much was hoped, has not realised ex- 
pectations in this direction, though eminently suitable 
for a great range of other uses. 


THE NEWCOMEN SOCIETY. 

At a meeting of the Newcomen Society, held on 
February 15, at the Institute of Patent Agents’ Hall, 
two rs were presented. The first of these was 
by Mr. W. H. Thorpe, on “ Vauxhall and the Marquis 
of Worcester,” and was an account of the author's 
investigations made over a long period to determine 
the site of the works at which the Marquis made his 
experiments on pumping. The most complete account 
of the Marquis’s activities is contained in The Life, 
Times and Scientific Labours of the Second Marquis 
of Worcester, published in 1865 by the civil engineer, 
Henry Dircks (1806-1873). Born in 1601, the Marquis, 
when a young man, took an interest in mechanics, 
and with the German master mechanic, Gasper Kaltoff, 
was associated with the ordnance factory established 
by Charles I at Vauxhall. A part of this site after- 
wards became the property of the Marquis, and it 
was on this that he erected his water commanding engine 
which attracted much attention. In 1663, the Marquis 
published his work A Ceatury of Inventions. Monsieur 


Sorbiére, historian to the King of France, says, in an | 


account of his travels, “ one of the most curious things 
I wished to see was a hydraulic machine, which the 
Marquis of Worcester has invented and of which he has 
made an experiment,” and after visiting Vauxhall, 


he wrote, “This machine will raise to the height of | 


40 ft., by the strength of one man, and in the space 
of one minute of time, four large buckets of water, 
and that by a pipe or tube of 8 in.” The Marquis died 
in 1667, and two years lates Cosmo de Medici III, 
Grand Duke of Tuscany, also visited Vauxhall and 
described the apparatus in much the same terms. In 
neither case, however, was any reference made to the use 
of steam, although the Marquis had described in his 
Century of Inventions “ an admirable and most forcible 
way to drive up water by fire.” It may be added that, 
in 1663, an Act of Parliament granted the Marquis 


the benefit and profit of his water commanding engine, | 


and the inventor declared his intention of having a 
model of his engine buried with him. Some years 
ago, the Duke of Beaufort granted permission for a 
search to be made in the Marquis’s coffin, and one of the 
curiosities of engineering literature is the somewhat 
gruesome account of the search, a copy of which is 
in the Bennet Woodcroft Collection at the Patent 
Office Library. The site of the experiments at Vaux- 


beyond the range which | 
by 5 per cent. nickel steel, requirements are | 
similar for the H.P. stages of reaction and impulse | 


It is claimed, however, that here | 
again ATV steel has been proved satisfactory and | 
dependable, as it will also for temperatures above 


Riveting into the shrouding is best done | 


| hall had been determined by Mr. Thorpe by means 
of documents in the possession of the Duchy of Corn- 
wall, and it is shown on Rocque’s large-scale Survey of 
London, made between 1739-1745. 

The second paper was by Mr. H. W. Dickinson and 
Mr. E. Straker, and related to “ The Shetland Water 
Mill.” During a holiday in the Shetland Isles last 
summer, the authors made many observations of the 
sites of the vertical water-driven corn mills which 
used to be very numerous in the islands, and made 
measurements of what is probably one of the last in 
existence. The mills were generally owned by two 
or three families and were used entirely for domestic 
purposes. They were situated on the banks of streams 
fed by lochs. The mill building was about 18 ft. by 11 ft., 
with walls about 4 ft. high. The upper house—* ludr” 
or meal house—accommodated the millstones, which 
were about 28 in. to 30 in. in diameter. The upper mill- 
stone was fitted with a spindle passing downwards 
through a wooden bush in the lower stone, and on 
|the bottom of the spindle was a primitive impulse 
hydraulic turbine. The “turl” or wheel, about 3 ft. 
in diameter, was fitted with 7 to 9 flat wooden vanes 
mortised into the spindle at an angle. Water was led 
through an inclined trough or launder and impinged 
on the vanes. There were means for adjusting the 
footstep bearing at the base of the vertical spindle, 
and also for taking the side thrust. Like that of the 
windmill, the origin of these interesting water mills 
is lost in antiquity, but such mills were known in many 
parts of the world. Though common in the northern 
part of the British Isles, their absence in England 
was thought to be due to the feudal system, during which 
milling would have been carried out in a central mill 
owned by the Lord of the Manor. It is hoped that a 
specimen of a Shetland water mill will be acquired by 
the Science Museum. 











TOGGLE-OPERATED DISC-TYPE 
FRICTION CLUTCH. 


Tue friction clutch, though a power-transmitting 
device of long standing, has of recent years been 
considerably improved. Factors contributing to this 
development are, no doubt, the widespread adoption 
of the individual electric drive and the increasingly high 
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|loads in machine tools imposed by heavier cuts and 
faster speeds. Moreover, the modern friction clutch 
is often subjected to a greater number of engage- 
| ments than previously, as, for instance, in the auto- 
matic machines now so commonly used in mass- 
production work. One of the most recent developments 
in the friction clutch is shown in the toggle-operated 
disc-type clutch illustrated in the accompanying figure. 
This clutch is manufactured by Messrs. Taylor Brothers, 
Trows Upper Works, Castleton, near Manchester, and 
| embodies a novel application of the toggle joint. The 
actual engaging members of the clutch consist of a 
floating ring A, faced on both sides with wire-woven 
asbestos fabric—the material used being similar to that 
employed for motor-car brake linings and having a 
very long life—a sliding plate B, and a fixed plate C. 
Of the two plates, the former slides on an extension 
of the latter which is keyed to the driving shaft. The 
ring transmits the torque to the driven shaft either 


by means of steel teeth formed on its periphery and | 
. . | 


on the inside of the 
be coupled by means 


meshing with similar teeth 
flanged coupling D, or may 
of driving pins. In either case the ring has free 
axial movement, that no end thrust is trans- 
mitted, and it is free to assume a position giving 
equal clearance between the plates when the clutch is 
disengaged. 
keyed to the driven shaft, as shown by the dotted lines 
at the right of the figure, but it may also be formed as 
'a driving pulley or pinion, in which case it revolves 


so 


The coupling D, when used as such, is | 


| on the driving shaft. The bronze bush is formed with 


an endless helical oil groove, to ensure efficient lubri- 
cation, but when the clutch has to run disengaged for 
long periods and at high speeds ball-bearings are fitted 
instead of a bush. 

The fixed plate C has screwed to it, at its outer end, 
the adjusting collar E, to which one end of the toggle 
is anchored. The other end of the toggle is provided 
with rollers which lie in a semicircular groove in the 
plate B. The knuckle joint of the toggle also carries a 
roller, of carbon steel, which bears upon the inner sur- 
face of the operating sleeve F. This is shown in the 
engaged position, the toggles, of which there are a 
number equally spaced round the circumference, being 
fully extended. In the disengaged position of the 
clutch the rollers lie in the enlarged portion of the 
sleeve, and the toggles are therefore retracted. It will 
be clear that when the toggles are fully extended the 
plate B is forced towards the plate C, so that together 
they grip the ring A. The degree of pressure exerted 
on the friction faces can be adjusted to suit the load 
transmitted by altering the position of the collar 
E, which is provided with a locking screw. The clutch 
can be operated with remarkably little effort, as the 
contact of the sleeve on the knuckle rollers is only on 
a ring of points, and there is, in consequence, almost 
no friction. On the other hand, though this results 
in a great degree of sensitiveness, which enables the 
load to be picked up gradually and smoothly, the 
well-known leverage action of the toggles produces a 
high degree of effective friction pressure equally dis- 
tributed over the large area presented by the two 
surfaces. The release, owing to the freedom of 
the floating ring, is immediate. The clutch is self- 
holding either in or out of gear, and its symmetry 
enables correct balance to be obtained, whilst there 
are no projecting parts on the exterior, the smooth 
periphery of which conduces to safety. 








CATALOGUES. 


Optical Instruments.—Messrs. Carl Zeiss, of Jena, Ger- 
many, have sent us a copy of their technical periodical, 
in which are descriptions of instruments for microscopic 
investigations and spectrum analysis. The text is in 
German. 

Drilling Machines.—A catalogue of drilling machines 
with single or multiple spindles and drilling capacities 
.P to } in. and } in. diameter, is to hand from Messrs. 

. H. Jones (Machine Tools) Limited, Baldwin-terrace, 
Islington, London, N.1, who are agents for the makers, 
Messrs. Auerbach and Scheibe, Germany. These tools 
are well equipped for accurate high-speed work. 

Hydraulic Presses.—Messrs. Davy Brothers, Limited, 
Sheffield, have sent us a catalogue of the Watson-Stillman 
hydraulic presses for which they are sole manu- 
facturers and representatives in this country. The 
presses are for moulding plastic material and are illus- 
trated in a t variety of types and sizes, with suitable 
accessories for pumping, heating, drilling, &c. 

Oil-Purifying Machine.—A centrifugal machine for 
purifying oil is the subject of a special catalogue to hand 
from Messrs. Hopkinsons, Limited, Huddersfield. Speci- 
fications for five stationary and two portable models are 
— with detailed explanations of the processes to be 

llowed with oils used in various engines, in transformers, 
cireuit-breakers, &c., and for cutting and quenching. 


Welded Work.—Messrs. The Steel Barrel Company 
(of Uxbridge), Limited, Uxbridge, Middlesex, have issued 
a folded sheet illustrating the end plate, about 12 ft. in 
diameter, made by them for a marine steam turbo-electric 
set of 4,750 h.p. This plate carries the main bearing. 
The company also produces barges, boilers, tanks, engine 
frames, ls, pressure vessels and similar welded work. 


Spectroscope for Non-Ferrous Metals.—A new workshop 
instrument for rapidly estimating minor quantities of 
metallic elements in non-ferrous metals and alloys is 
described in a catalogue received from Messrs. Adam 
| Hilger, Limited, 98, King’s-road, Camden-road, London, 
N.W.1. It is a simplified form of the instrument 
described in ENGINEERING, vol. cxxxii, page 746 (1931). 
| __ Electroplating.—Messrs. W. Canning and Company, 
| Limited, 133, Great Hampton-street, Birmingham, 15, 
| have issued two catalogues dealing with plating by deposi- 
| tion, one describing depolarised nickel anodes of 99-100 
| per cent. purity and the other dealing with apparatus and 
| materials for testing solutions of nickel, copper, silver, 
gold, cadmium, &c. Both catalogues contain useful 
explanatory matter. 

Machine Tools.—Three catalogues to hand from Messrs. 
Craven Brothers (Manchester), Limited, Reddish, Stock- 

rt, describe railway-wheel lathes for work up to 48 in. 
and 93 in. diameter on the tread, and a series of six lathes 
with centre heights from 16 in. to 32 in. These lathes are 
suitable for the heaviest high-speed cutting and the cata- 
logues give illustrations of each of the principal parts as 
well as general views. 

Sugar Machinery.—Messrs. Mirrlees Watson Company, 
Limited, Glasgow, have issued a catalogue illustrating 
and describing the machinery and the process of produc- 
ing cane sugar as practised in the Indian factories, with 
| diagrams of the serial arrangement of the machines and 
the full mechanical equipment of a plant for crushing 
400 tons of cane a day and finishing the product into 
| white sugar. The illustrations and descriptive matter 
are carefully produced and of exceptional interest. 
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MACHINE TOOLS AT THE LEIPZIG 
FAIR. 


Visrrors to this year’s Leipzig Technical Fair, 
which opened on Sunday, March 5, and closed on 
Wednesday last, will probably have been impressed 
by the optimism of the exhibitors, who appeared to 
have faith that a stable period, in which the economic 
life of the country can be rebuilt, will follow the 
present disturbed conditions in Germany. 
other hand they found that the severe depression 
of the past year was reflected in the relatively meagre 
display of entirely new machines, or of the specially 
large tools which have formed such a conspicuous 
feature of the Fair in former years. Quite apart 
from the depression, development has been so rapid 
in the last decade, that a slowing down has been ine- 
vitable, and the key note of this year’s Fair was the 
attention given to detail improvement, particularly 
with a view to meeting the rapid increase in the use 
of Widia and similar tools. Thus, in general, the 
machine tools exhibited were characterised by wide 
speed and feed ranges, with provision for high speeds 
and very fine feeds, ample chip clearance, and 
pressure-lubricated bearings free from backlash. 
Efforts have been made to design the tools in such 
a way that a guarantee covering their working 


On the | 


carefully to guard against shock, vibration, or 
|chatter. Apart from the design of the bearings, 
|careful provision is made to ensure that these 
objectionable features do not develop in other parts 
of the machine, all rapidly-rotating parts being 
| accurately balanced, the reciprocating feed motions 
| being made as smooth as possible in action, and 
geared drives to the main spindle being avoided. 
| It is, of course, also necessary to utilise main frames 
of adequate rigidity. The fabricated frames, which 
|were first introduced three or four years ago, 
| were almost confined at the Fair to presses and 
shearing machines where a very high degree of 
accuracy is not demanded, but one firm, Messrs, 
Discus-Werke, of Frankfurt on Main, exhibited 
grinding machines with frames of this type. The 
general practice of retaining frames consisting of 
either built-up or single castings, generally in iron, 
is probably attributable to the fact that such 
structures have a very appreciable value in damping 
out vibration. A tendency was observable to 
employ special alloy steels with small additions of 
silicon, chromium and nickel. Frames made from 
such materials are not only very rigid, but have also 
a high resistance to wear, Brinell hardness numbers 
as high as 300 being obtainable without the neces- 
sity forchil!-casting the sliding surfaces. An interest- 




















Fie. 1. 


accuracy could be given. The permissible tolerances 
laid down by Professor Schlesinger have been widely 
accepted, and the actual variations determined by 
the final machine tests were recorded on charts on 
the machines on exhibition. Incidentally, it will 
have been noticed that various precautions are 
taken to ensure that the original accuracy of the 
machines shall be maintained over a long period, the 
bearings and guides offering a high resistance to 
wear, and being fully protected from chips, grit, 
and water. 

On machines exhibited for the use of Widia alloy, 
the main bearings were in general of the plain type, 
as these have been found best to ensure a high 
working accuracy at modern rates of production. 
Ball bearings, on the other hand, seemed to be gene- 
rally preferred for secondary high-speed shafts. An 
exception to this general practice was noticeable in 
the case of grinding machines. In these machines, 
and particularly in those intended for the internal 
grinding of small bores, the main spindles are 
frequently carried in ball bearings with provision 
for fine adjustment, as it is now possible to 
make such bearings free from axial or radial play. 
As regards the plain bearings employed on the 
larger and slower running spindles, these had in 
general a very high degree of finish and mini- 
mum clearances, and experience has shown that, 
given adequate lubrication, neither seizure nor 
inadmissible increases in temperature need be 
anticipated in such circumstances. Provision is 
made for readjusting these bearings by simply turn- 
ing a knurled nut, as they must be kept in accurate 
adjustment when using Widia tools. As is well 
known, the latter are very brittle, and it is necessary 


Fine-TurRNING LatHEeE; Messrs. G. KARGER. 


| ing dev Jopment consisted in chromium plating such 
surfaces with a view to improving their wearing 
properties. In general, the more important spindles 
and gears are now made from heat-treated chrome- 
| nickel steel, but in some cases, the spindles and 
worms for high-precision drives are surface 
hardened by the nitriding process. 

A consequence of the increasing use of Widia alloy 
was noticeable in the wide popularity of hydraulic 
| drives, which operate without shock or vibration. 
|As an example, one of the boring and milling 
| machines exhibited by Messrs. Collet and Engelhard 
| A.G., Offenbach on Main, was equipped with rever- 
| sible hydraulic drive for the boring spindle, face plate 
| drive, and feed mechanism. The hydraulic drive was 
| also extensively employed for shaping and planing 
machines, Although the well-known Sturm drive 
has been improved so that the rate of oil flow is 
reduced, and revolutions up to 3,000 r.p.m. and 
power up to 150 brake horse-power can now be 
obtained, a direct ram drive is preferred by some 
makers on account of its efficiency and simplicity. 
With such a drive, the cutting speeds may be 
considerably increased, and a shaper equipped with 
this arrangement can be regarded as a high-duty 
production machine capable of competing with a 
miller, and having a lower first cost. Irrespective 
of the use of Widia tools, hydraulic operation is 
employed for a variety of secondary processes, such 
as the clamping ot work. This form of drive, how- 
ever, was most widely applied at the Fair to 
grinders, the great majority of the machines of 
| this type shown having this form of drive, not 
| only for the reciprocating table motion, but for the 
| fine adjustment of the cross slide and other auxiliary 











operations, such as indexing movements, the tail- 
stock spindle motion, and the diamond truing 
motion. 

Other examples of the use of the bydraulic drive 
at the Fair were to be seen on honing machines and 
cold saws. On a new lapping machine exhibited 
by Messrs. Hahn and Kolb, of Stuttgart, the lapping 
disc was raised and lowered hydraulically, the 
pressure exerted on the work being adjustable, and 
indicated on a pressure gauge. In a metal cold saw 
shown by Messrs. Gustav Wagner, of Reutlingen, 
the life of the saw blade was preserved by the use of 
an elastic hydraulic feed which could be varied to 
give a constant cross-sectional cut per second as the 
saw advanced. The hydraulic pressure was also 
used for clamping the work and adjusting it relative 
to the saw blade. 

Machining processes carried out with Widia or 
diamond tools offer advantages over grinding in 
some cases, due to the fact that the wear on the 
tools is negligible. Such tools, when high cutting 
speeds and very fine feeds are employed, produce 
an excellent surface finish with a high degree of 
accuracy. They also render possible a very appreci- 
able reduction in the machining time, and as a result, 
new methods have been worked out for employing 
them for a variety of operations such as fine turning, 
“size smoothing,”’ and fine boring and drilling. An 
example of this development was on view at the 
previous Fair in the “‘ flowing chip ”’ lathe exhibited 
by Messrs. Magdeburger Werkzeugmaschinenfa brik 
A.G., of Magdeburg, and described in ENGINEERING, 
vol, exxxiii, page 371 (1932). Another example 
was given by the fine-boring machine exhibited by 
Messrs. E, Krause and Company A.G., of Berlin, 
described on page 397 of the same volume. This 
machine was designed for cylinder-boring operations, 
and it has been found that a maximum tolerance 
of 0-01 mm. can be guaranteed. The fine-bored 
cylinders are ready for immediate assembly, and 
it is claimed that smaller clearances can be allowed 
between the piston and cylinder walls than was 
customary when the older methods of finishing 
were employed. 

Turning now to the exhibits at the Fair in some- 
what more detail, we may commence our des- 
cription with the fine-turning lathe illustrated in 
Figs. 1 and 2, which is a new model shown by 
Messrs. G. Karger, of Berlin, 0.27, and will serve to 
illustrate the latest developments in this type of 
machine. It is made in three sizes, having centre 
heights ranging from 135 mm. (5; in.) to 190 mm. 
(7% in.). The machine is equipped with the usual 
change-speed box and lead screw for screw cutting, 
and with feed shaft for longitudinal and cross 
turning, but alternative models are available fitted 
only with the feed shaft. As the lathe is primarily 
designed for fine turning, or “size smoothing ” 
as it is usually termed in Germany, and for fine 
boring operations with Widia or similar tools, high 
spindle speeds are attainable, while the feed can 
be set as fine as 0-004 mm. per revolution of the 
headstock spindle. The machine affords an ex- 
ample of the practice, referred to earlier, of design- 
ing to the permissible tolerances laid down by 
Professor Schlesinger. As compared with grinding, 
it is claimed that the actual working times, as well 
as the time taken in setting up and measuring the 
work, can be considerably shortened, the total floor 
to floor times being stated to be in the proportion 
of about 3 to 1. The economy in measuring time 
results from the fact that a Widia tool edge, when 
correctly treated, is subject to entirely negligible 
wear over considerable periods, A smooth spindle 
drive is one of the most important factors necessary 
to secure satisfactory results when employing Widia 
alloy, and the spindle in the lathe illustrated has 
been relieved of all shocks which may arise in 
the transmission. The arrangement of the drive is 
shown in Fig. 2, and it will be observed that the 
drive is transmitted from the main motor to the 
gear box by multiple Vee-belts. These two units are 
accommodated in the left-hand bed support, and the 
gear ratios are changed by rotating the handwheel 
in front of the support, shown in Fig. 1. This hand 
wheel is keyed to the shaft shown projecting from 
the casing at the bottom of Fig. 2, and it will be 
seen that it revolves a drum through an inter- 
mediate sleeve and bevel and spur gearing. The 
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drum is provided with cam slots, the corresponding 
rollers being mounted on the selector forks. The 
power is transmitted from the gear box to the head- 
stock spindle by a wide belt, and it will be noticed 
that the upper belt pulley is mounted on ball races 
independent of the spindle bearings. The latter 
are of the plain type, with provision for accurate 
adjustment. The lathe as a whole has been made 
exceedingly rigid. Semi-steel, with the addition of 
nickel, is employed for the bed and saddles, giving 
great strength with high resistance to wear. The 
ways are scraped, and the slides are provided with 
adjusting gibs. Automatic trips are provided on 
the apron for the longitudinal and cross move- 
ments. Provision is made for equipping the slide 
with multiple front tools and rear cutting off and 
former tools. The machine can also be equipped 
for precision screw cutting. 

The high-speed lathe shown in Fig. 4, Plate XX, 
which was exhibited by Messrs. H. A, Waldrich 
G.m.b.H., Siegen, is also designed to take full advant- 
age of the rapid cutting properties of the latest tools, 
and is provided with a very rigid headstock and a 
wide range of spindle speeds. The headstock is 
driven by a three-phase motor and is fitted with a 
sliding-wheel change gear-box. Both the base and 
the cover of the headstock constitute oil containers, 
the oil being sprayed on the various gears, and 
falling into the lower container to be recirculated. 
Inspection holes are provided in the cover, with 
internal illumination of the headstock, to enable 
the operator to see that the oil is circulating pro- 
perly. The various bearings are force-feed lubri- 
cated. The two independent saddles have gear 
boxes of the sliding-wheel type, giving 16 longi- 
tudinal and cross-feed rates. The feed gear mech- 
anism may be examined while the machine is in 
operation, by removing the apron cover plates. 
Separate flanged motors, controlled by push buttons, 
are provided for the rapid traverse motion of the 
saddles. When the rapid traverse is engaged, the 
normal feed motions are automatically cut out, and 
after the completion of the rapid motion are auto- 
matically re-engaged. 

The vertical boring mill shown in Fig. 5 was 
exhibited by Messrs. Schiess-Defries A.G., of 
Diisseldorf, and has also been designed for the 
employment of Widia alloy. It has a swing of 
1,800 mm. (5 ft. 10% in.). The rapid traverse 
motions for the cross rail and saddles are controlled 
by a single lever. By moving this lever in the 
direction of the desired movement, clutches are 
engaged which cause the saddle to move in the 
same direction, whether the latter be horizontal or 
vertical. The fine adjustment of the tools necessary 
for repetition work is effected by millimeter scales 
and large micrometer collars. Lubrication of all 
the important bearings and surfaces is effected 
mechanically. Each feed box has its own oil 
pump which circulates the lubricant to the various 
oiling stations, The main drive and table bearings, 
for example, are oiled by a separate gear pump, 
which supplies the oil to a distributing chamber 
from which it is fed to all the bearings and gears, 
as well as to the table ways. Ball bearings are 
employed on the higher speed spindles. 

A new combination tool which should be of 
particular value in repair shops was shown by 
Messrs. Ernst Krause and Company, A.G., of 
Berlin-Wien. This machine, which is shown 
in Fig. 6, Plate XX, is normally supplied as a 
single-pulley driven lathe in combination with a 
milling machine at the headstock end, but may be 
adapted to various requirements by the addition of 
such attachments as a drilling .ead, vertical slotter, 
saw head, grinding head, or such special fittings as 
crank-grindjng apparatus, The slotting and drilling 
heads can be seen in the figure. All the drives are 
taken from a control shaft, and the various operating 
levers are located in convenient positions for the 
particular type of work being done. 

An interesting method of measuring the pressure 


‘above the top of a pin in the centre of a non- 
‘ conducting vessel filled with a suitable electrolyte. 
The top of the vessel is formed by a sheet of rubber, 
|and the initial distance between the underside of 
' the boss and the top of the pin can be adjusted by 
| raising or lowering the vessel, which rests on a 
plug screwed into the bottom of the casing. Elec- 
trodes project into the electrolyte at each side as 
| shown in the figure. As the upper plate is in the 
form of a very stiff 
| beam supported at 
|each end, the pres- 
|sure on the tool 
will cause it to 
deflect slightly, the 
actual deflection TIF 
| varying with the os Yy 
pressure. When de- 

| flection occurs, the 
distance between 
the underside of 
the boss and the 
top of the pin will 
be reduced, thus 
altering the cross- 
sectional area of 
the electrolyte at 
this point, and, 
therefore, its resist- 
ance. This varia- 
tion can be recorded 
on an ammeter in 
the electrode cir- 
cuit, thus giving 
a determination of 
the pressure on 
the tool. The am- 
meter readings cor- 
responding to dif- 
ferent pressures on 
the tool tip can 
be determined ex- 
perimentally with- 
out difficulty, and 
the measuring de- 
vice afterwards 
employed on any 
standard machine. 
The tool holder is 
arranged for clamp- 
ing in the machine 
inthe usual manner, 
and as the deflec- 














tion of the steel 
plate is actually 
extremely small, 


the tool is practi- 
cally rigid, and its 
cutting efficiency is 
not affected by the 














The universal wheel lathe shown in Fig. 9, 
Plate XX, was exhibited by Messrs. Wilhelm 
Hegenscheidt, of Ratibor. In addition to turning 
up the wheels, boring the tyres and reconditioning 
the journals of locomotive axles, this machine can be 
employed for general facing operations such as are 
usually performed in surfacing lathes. The machine 
is not designed for a high-duty performance, but 
rather to deal with a wide variety of operations. 
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special method of 
support, The tool- 
holder in place on a 
Schiess-Defries lathe is shown in Fig. 7, Plate XX. 
The small automatic lathe illustrated in Fig. 8, 
Plate XX, was shown by Messrs. Automaten- 


(375/.4,) 
Fig. 2 
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werk Steinhaiiser, of Feuerbach-Stuttgart. It is 
| primarily designed for producing complicated 


|work having a variety of bores and threads. 


Gear Box or Fine-Turnine LatHe; Messrs. G. KARGER. 


Normally, seven tools are available, consisting of a 


| stock feed stop, three cross-slide tools for forming and 
cutting off, and three rotary-spindle tools for drilling 
or threading. The latter tools are carried on a 


head tools. 


the same work piece. The thread is cut by the 
over-running method without changing the direc- 
| tion of rotation or the speed of the bar stock spindle. 
|The highest speed for the latter is 4,500 r.p.m. 
| With mechanical feed, the largest bar which can 





swinging bracket, and replace the usual turret | 
By changing a gear train, one of the | 
drilling spindles may be used for threading opera- | 
tions, so that two different threads may be cut on | The headstock slide is similar to that employed on 


Fig.3. | 
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Fie. 3. Toot DyNAMOMETER ; MEssrs. 
Scutrss-Derrizs A.G. 


the firms’ standard wheel lathe, and is equipped 
with a special turning head at the rear, in which 
templates are employed for obtaining the wheel 
profile. The front headstock rest is of the ordinary 
compound type, and the tailstock rest is similar to 


on the cutting edge of a tool has been developed | be admitted is 10 mm. in diameter, but bar up to| that employed on a standard axle-journal turning 
15 mm. in diameter can be dealt with by utilising| lathe. The machine may be set up in a few minutes 
pneumatic feed, the longest length which can be | for turning the two sides of a wheel, and to ensure 


by Messrs. Schiess-Defries. The essential parts of 
the apparatus are shown in Fig. 3, on this page. The 
tool holder is constructed in such a way that the 
pressure is transmitted to the stiff steel plate shown 
at the top of the figure. This plate has a boss on its 
underside, with the lower face a short distance 


turned being 40 mm. 





special attachments. 


All the tool movements are | that the two wheels on one axle are of exactly the 
controlled by cams, The machine can be supplied | same diameter, the machine is provided with 
with a slotting device, a turning slide, and other} vernier adjustments. 


The headstock spindle has 
a speed range suitable for turning diameters between 
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50 mm. (1# in.) and 1,450 mm. (4 ft. 9 in.). The 
headstock is fitted with a 12-speed gear box, and 
the lathe can be arranged either for countershaft 
drive or for individual motor drive as shown in the 
figure. A power-driven grinding head can be 
mounted on the bed at the tailstock end for grinding 
the journals, as shown in Fig. 10, Plate XX, 
the axle being rotated by a second motor which can 
be seen in the foreground in the figure. 


(Z'o be continued.) 
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acini 
Manual of Electric Arc Welding. Edited by E. H. 

Husert. London: McGraw-Hill Publishing Com- 

pany, Limited. [Price 12s. net.] 

BEFORE any new process can be applied economically 
to the widest possible extent a large amount of testing 
by trial and error has to be done. In time the stage 
is reached when the new method finds its rightful 
place amongst those of older standing, replacing 
them in certain types of work. Further extensions 
to other fields can only be anticipated if improve- 
ments in the machinery or methods of working can 
be effected with advantage. As in all else, this has 
proved true of electric-arc welding, the protagonists 
of which now generally confine their claims of what 
can be successfully accomplished by the process to 
what experience has actually shown to be justified. 
A general review, therefore, of the present position 
is of interest as it brings out the particular types of 
work for which the method has been found most 
suitable. For this purpose the book under consider- 
ation, Manual of Electric Arc Welding, by Mr. E. H. 
Hubert, may be recommended. This work is spon- 
sored by the members of the Welding Section of the 
National Electrical Manufacturers’ Association in 
America. It may, therefore, be accepted as an 
authoritative expression of the opinions of those 
concerned with the great developments in the use 
of the process in the United States. 

The selection of the best type of joint for any 
specific work is an important matter from the 
standpoint ofefficiency and reliability. Naturally, 
the one form that meets the conditions and, at the 
same time, is least expensive must be regarded as 
the most suitable. In all such considerations there 
are many points that demand attention, and the 
authoritative recommendations of this book on this 
point are likely to be of value and interest. Com- 
monly, the butt weld is used in cases in which ten- 
sion alone must be resisted, but though strong and 
neat in appearance, it is sometimes replaced by a lap 
joint because the bad effects of residual stresses are 
then less than in the simple end-on weld. When there 
is any bending stress the double-fillet lap joint is 
to be preferred. A joggled lap joint is particularly 
good for tension loads, as the bending stress on the 
fillet is only small. It also makes it possible to 
leave a fairly smooth surface on one side. For 
joints subject to both tension and bending a strap 
butt weld or a double lap weld shows superior 
merits over a simple butt weld. In cases where 
compression will occur the order of merit of the 
various types of joints runs: double closed-strap 
butt joint, single-strap butt joint, and double-V 
butt joint. On the basis of these experiences with 
simple examples the most suitable joints for com- 
plicated cases can be determined. After such 
deliberations on fundamentals, the author passes to 
their application to actual work, describing the 
processes of making the various types of joints. 

Chapters follow on the welding of special metals 
and on practical welding operations. The welding 
of cast-iron has always been regarded as work for 
only the best welders, because of its difficulties as 
compared with the welding of steel. Though all cast- 
iron welding is done by introducing what amounts 
to a steel joint—that is, one dissimilar in properties 
to the original metal—satisfactory welding can be 
accomplished with the exercise of a little care. The 
difficulties encountered with cast-iron are: that the 
fusion is poor, a hard material is formed at the fusion 
zone, and shrinkage gives rise to internal stresses 
because cast-iron is so lacking in ductility. All 
these troubles may be overcome by preheating, by 
keeping the work cool during the welding process, 








by the introduction of studs, by peening during the 
welding, and by annealing after the work is done. 
The instructions given in this book regarding the 
manner of applying these various methods of work- 
ing to specific jobs should do much to improve the 
quality of the work of the average operative, and 
enable him to undertake repairs with a good amount 
of confidence in the achievement of success. Other 
metals need other modes of working, but most of 
the vital considerations in dealing with them are 
brought out in this volume. 

The replacement of castings is one of the most 
valuable results to industry of the introduction of 
electric-are welding. Ina chapter on this interesting 
subject many examples are described and the 
principle matters for consideration on design are 
emphasised. Tanks and pipe lines also receive 
consideration. The book is concluded with a 
description of a course of welding instruction, in 
which a series of 40 exercises is described. This 
should afford a thoroughly good preparation for a 
welder. This manual is written, and the matter 
presented, in a very clear way. It deserves a place 
on the shelves of every library concerned with 
workshop processes. 


Recent Advances in Atomic Physics. By GArTANO 
CASTELFRANCHI. Approved translation by W. 8S 
Sritzs, Ph.D. and J. W. T. Wats, M.A.,D.Se. In two 
volumes. [Price 15s. each.) London: J. and A. 
Churchill. 

Tue first English edition of Ganot’s Physics was 
published in 1803, and this admirable textbook 
served more than one generation as a most useful 
introduction to physics. Science has made an 
extraordinary advance since the date named, but 
there has probably been a corresponding improve- 
ment in the general level of mathematical acquire- 
ments. Hence, Professor Castelfranchi’s textbook 
may well take much the same place in the estimation 
of a new generation of students, as Ganot’s did 
in that of his grandfathers. A reasonable famili- 
arity with the calculus is demanded, but granted 
this, the reader will have little difficulty in mastering 
the lucidly-written text. The classical physics 
in which mechanical and geometric intuition bear 
sway throughout, is the subject of the first volume, 
though note has repeatedly to be made that refined 
experiment has frequently brought to light anomalies 
which find their explanation only in the wave 
mechanics and quantum considerations to which 
the second volume is devoted. 

A very clear and comprehensive, though concise 
account is first given of the kinetic theory of gases, 
and the breakdown at very low pressures of the 
normal laws of behaviour is illustrated and explained. 
The study of electrons and positive rays is next taken 
up and discussed, with equal lucidity and breadth. 
The experiments by which precise values have been 
found for the electronic charge are described at 
some length. The succeeding chapter is devoted to 
X-ray phenomena, and this is followed by a long 
section on radioactivity. The volume concludes 
with an account of the experiments to which we 
owe the nuclear theory of atomic structure, and 
to the remarkable developments ensuent thereon. 
These involve quantum considerations and are, 
therefore, more fully considered in the second volume 
of Professor Castelfranchi’s treatise. The first 
chapter of this is devoted to explaining how the 
impossibility of accounting for, on classical lines, 
the distribution of energy in the spectrum, led 
Planck to formulate his revolutionary but most 
fertile hypothesis. The early success and ultimate 
breakdown of the Bohr model of the atom is 
described. It is now recognised that in sub-atomic 
phenomena, models must be regarded as illustrative 
merely, and not as in any way representative of 
reality. 

The anomalies in the kinetic theory of gases 
for which the classical theory failed to account, are 
shown to receive their explanation in quantum 
considerations, which, it is noted, have had a 
remarkable triumph in suggesting that there must 
be two kinds of hydrogen molecule. This fact, 
though entirely unsuspected by the chemist, has 
now been conclusively demonstrated experimentally. 
The latter half of the volume is devoted to wave 
mechanics, and contains an excellent exposition of 








the work of Schrédinger, and of the later work of 
Heisenburg and Dirac. Attention is drawn to the 
statistical characteristic of most of our natural laws, 
and to the indeterminancy, which many physicists 
are convinced no further advance in knowledge will 
succeed in exorcising, though others, it is true, are 
more sanguine. 

The translators of Professor Castelfranchi’s treatise 
are to be congratulated on the excellence of the 
English text. 





The Design of Steel Bridges. By Frank H. ABRAHAMS, 
A.M.I.Struc.E. London: The Draughtsman Publish- 
ing Company, Limited. [Price 15s. net.] 

Meratuic bridges, whether in cast- or wrought- 

iron, date back at least one hundred years. Steel 

bridges, more lately introduced, fall, with them, 
into one category. In the early days no official 
regulations existed; any engineer was guided by 
his own ideas only of what was desirable, and not 
until about the middle of the last century was any 
attempt made to control the design of railway 
bridges. After some inquiry, the Board of Trade 
in this country issued its rule that the stress in any 
parts of wrought-iron bridges should not exceed 
five tons per square inch, and that the strength of 
cast-iron girders should have a factor of safety of 


‘| not less than three for dead load, and six for live 


load, an excellent requirement and the first to re- 
cognise the need for any allowance for what we now 
call impact, for want of a better term. The need 
for some such covering factor was, however, felt with 
respect to wrought-iron structures, and common 
practice amongst engineers was to make some pro- 
vision for this by discounting the maximum per- 
missible stress for small spans. More lately, the 
design of bridge work, whether for rail or road 
traffic, has become systematised and controlled in 
a marked degree, until now we are faced with a host 
of restrictions, which are found something of a 
nuisance by designers of the older school. That 
such regulations, though making for safety, are not 
wholly advantageous is manifest in the rules check- 
ing in some measure originality in design. 

The complications introduced give occasion then 
for such a book as that under review, which under- 
takes to put the bridge designer in touch with the 
latest practice acceptable to authority. It begins 
with a disquisition on general principles and the 
selection of types, limited in this book to the simpler 
forms of construction, it being the author’s inten- 
tion to carry his efforts further in a later work. 
Passing by the preliminary suggestions as to types 
of bridges, the author deals with clearances, loads, 
impact rules, unit stresses, bending moments, 
shear forces, equivalent uniformly distributed loads, 
and the influence-line method for maximum effects. 
He then proceeds to the detailed development 
of designs for bridges of from 20 ft. to 200 ft. 
span, which make an important feature of the book. 
The explanatory matter is good, and the diagrams 
bold and generally clear. There may be differences 
of opinion in some cases about the methods used. 
The author is evidently very keen, for instance, on 
the influence line method for the determination of 
strict maximum quantities, a most excellent method 
in some instances, but somewhat overdone, if applied 
to cases where it is not really needed. The method 
of equivalent distributed loads has great advantages 
in the matter of simplicity, and gives results 
sufficiently close for practical purposes. That ultra- 
refinement may be labour lost is evident when it is 
considered that some of the loadings to be met 
include provision for what are little better than 
“ guess quantities,” to wit, impact, wind, braking 
and tractive forces. 

As academic exercises the cases worked in fuller 
detail will no doubt serve a useful purpose; the 
examples generally are well detailed, but with 
respect to the 80-ft. span plate-girder bridge, the 
method of making good any necessary joints in 
the flange plates is somewhat obscure, and appa- 
rently incorrect, appearing to indicate that there 
is no proper cover in the result, which can hardly 
be the intention. Some of the author’s statements 
will not find general acceptance; for instance, he 
says, dealing with plate girders: “The flanges of 
all girders should never be less than ,'; of the 
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unsupported length of the girder,” a dictum which 
has but a limited application, though he applies it 
as being obligatory to the main girders of an 80-ft. 
span girder which is well stiffened from the floor 
beams. He tells us, which is unfortunately still 
true with respect to plate girder webs, that ‘there 
is no rational method of designing and spacing 
stiffeners,’ and gives no help by suggesting any 
empirical method which might be of some assist- 
ance, Curiously enough, though this problem has 
been before engineers ever since the first plate girders 
were made, and is yet lacking strict rules for design, 
actual cases of failure in web plates or stiffeners, 
apart from wastage, or purely local defects, are 
extremely difficult to find; the present reviewer, 
indeed, knows of no such case. This must not be 
understood, however, to imply a plea for want of 
method in design, but simply that good judgment 
guided by experience is not to be despised. The 
author's flair for calculated results is oddly illus- 
trated in an attempt to determine the diameter of 
a knuckle pin in the bearings of a 200-ft. span 
bridge. By one method he finds the diameter to be 
1-7 in.; by another method 1-1 in., and with some 
ingenuity by a third decides the diameter shall be 
6 in., which rather looks as though he were trying 
to reach a foregone conclusion based on practice. 
But notwithstanding these minor points ; which need 
not be taken too seriously, Mr. Abrahams’s book has 
many merits. Although there is no discussion of the 
theory of stress, the flexure of beams, the deforma- 
tion of frames or behaviour of columns, within its 
field it is a good book, and should be found useful 
by all needing instruction in the art of design 
according to rule. 


British CReaAM SEPARATORS FoR CANADA.—In order 
to cope with increased orders resulting from the preference 
given at Ottawa by the Dominions to British cream 
separators, Messrs. R. A, Lister and Company, Limited, 
Dursley, Gloucestershire, who have been manufacturers 
of cream separators for over 40 years, are laying down a 
new factory at their Dursley works Building opera- 
tions have already begun, and the new factory, which will 
be equipped with machinery for the manufacture of 
cream separators on mass-production lines, will occupy 
an area of over 70,000 sq. ft. A new 70-gallon ball- 
bearing cream separator, designed specially for the 
overseas market, was shown by Messrs. Lister at the 
British Industries Fair, Birmingham. 





Fic. 7. Locomotive with Castnc REMOVED. 


THE KANDO SYSTEM OF ELECTRIC) 


TRACTION ON THE HUNGARIAN 
STATE RAILWAYS. 


(Continued from page 59.) 

THE electrical equipment of the passenger and freight 
locomotives which are now being operated on the Kandé 
system on the Hungarian State Railways is illustrated 
in Fig. 7, while a diagram of the principal connections 
appears in Fig. 8, on the opposite page.. Single-phase 
current at a pressure of 16 kv. and a frequency of 50 
cycles is taken from the contact wire through two panto- 
graphs and a main circuit breaker, A, to the phase 
converter, B. This machine transforms the incoming 
single-phase into multi-phase energy, at a pressure of 
about 1,000 volts, and forms a self-contained unit with 
its exciter, C, its starting motor, D, and its oil and water 
coolers and circulating pump. It is partly visible on 
the right of Fig. 7, just behind the cab, with the coolers 
above it. Three-, four-, or six-phase current is supplied 
from the secondary winding of this converter to the 
2,500-h.p. traction motor E, through the pole-changer, 
F. The motor is visible to the left of the converter 
in Fig. 7, while the pole-changer can be seen above the 
crank in the same illustration. The pole-changer allows 
four different pole arrangements to be used and there- 
fore four different speeds to be obtained in either direc- 
tion, the type of current supplied by the converter 
depending on the particular system of connections 
chosen. To enable the torque of the motor to be regu- 
lated according to the speed, its secondary, or stator, 
winding, is connected to a liquid starter, which can 
be seen to the left of the motor in Fig. 7, and at G 
in Fig. 8. The motor is cooled by a separately-driven 
fan, which, like the other auxiliaries, is fed from the 
phase converter in the manner explained in more 
detail below. Fig. 7 also shows the arrangement of 
the cranks and coupling rods, to which reference was 
made in our first article, the jack shaft being visible 
near the left-hand cab. The two cabs contain all 
the equipment necessary for the control of the loco- 
motives and are connected by covered gangways 
running on each side of the machinery. 

The pantographs consist of steel tube frames, which 
are mounted on four insulators and carry the current | 
collectors. The arms of the latter are also made of 
steel tubes, and are joined by elbows consisting of 
malleable castings. The contact arch, which is of 
special aluminium alloy, is 2,100 mm. (6 ft. 10 in.) long, 
and conforms to the standard of the German State 
Railways. The two spindles of the pantograph are 
connected by a tie rod, which acts as a guide and 
ensures that the mechanism is maintained vertical. | 


The pantographs are almost compensated by springs, 
which act on levers attached to the spindles. They 
are raised by auxiliary springs, which are stretched by 
a pneumatically-operated piston, the stroke of the 
latter being adjustable, so that the pressure on the 
contact wire can be varied between 2-5 and 5 kg. 
The circuit-breaker A, in Fig. 8, is fixed to the 
roof of the locomotive, through which its porcelain 
condenser bushings protrude. Its operating mecha- 
nism is suspended from the steel cover and is contained 
in an elliptical tank of welded steel plate, which has 
been designed to withstand an internal pressure of 
10 kg. per square centimetre (142 Ib. per square inch). 
To mitigate against damage from oil explosions, the 
top cover has been given a lower factor of safety than 
the tank. The rupturing capacity of the breaker is 
125,000 kv.-a. Protection against over-voltages is 
provided by the earthed condenser, which is shown 
in the diagram. 

Both the pantographs and the circuit-breaker are 
operated from the driver’s cabs by a common air valve, 
the casing of which incorporates a key for unlocking a 
ladder leading to the roof. This key can only be 
removed from the casing when the pantographs are 
lowered, while placing the ladder in its working posi 
tion automatically earths the connection between the 
circuit-breaker and the phase converter. The air- 
valve itself has four positions: A neutral in which the 
pantographs are lowered and the circuit-breaker is 
open (in this position the control handle, but not the 
key, can be removed); a first working position in 
which, though the electrical conditions remain the 
same as before, the key can be removed; a second 
working position in which the pantographs are raised ; 
and a third working position, which closes the circuit 
breaker. When the handle is moved back from the 
third to the second position, the circuit-breaker is 
electrically tripped. The circuit-breaker can also be 
closed by hand and tripped manually from the cabs. 
An excess current time relay H, in Fig. 8, acts on a 


| trip coil J, and causes the circuit-breaker to trip when 


the primary current exceeds 200 amperes. Both the 
coil and the relay are supplied from a current trans- 
former, which is mounted in the condenser bushing ot 
the circuit-breaker. When the latter opens, the primary 
connection of the phase converter B is automatically 


| earthed and a resistance is inserted in the shunt circuit 


of the exciter C. As explained below, the line voltage 


|can be measured from the auxiliary winding of the 
| phase converter, but as this is only possible when the 


main circuit-breaker is closed, a neon lamp is mounted 

on the board § in each cab and is connected between 

a condenser in the insulator of the breaker and earth. 
The most novel part of the locomotive is the phase 
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any moment, so that the machine always operates at 
the maximum efficiency. This condition is fulfilled 
if the voltage varies with the square root of the load. 

in, the electromotive force induced in the multi- 
phase winding of the og converter is the resultant 
of two components: The primary back electromotive 
force and the electromotive force which is generated 
by the reactance of the primary winding and is pro- 
— to the primary current, though it lags 90 deg. 

ind it. It can also be shown that, if the secondary 


vol 

tional to the square root of the square of the primary 
voltage plus the square of the product of the primary 
current and the primary reactance, the primary power 
factor will be unity at any load. These conditions 
can be fulfilled by placing a magnetic bridge, A in 
Fig. 10, between the slots containing the high voltage 
and the single-phase windings, so that the reaction 
of the high voltage am -turns causes a part of the 
magnetic field flowing from the rotor to the stator to 
be short-circuited and to by-pass the high tension 
windings. 

Toensure efficient insulation and cooling of the wind- 
ings, the stator core of the phase converter is immersed 
in oil, which is contained in the cast-iron tank, a in Fig. 9. 
This oil is extracted by the pump 4, and is forced through 
a cooler to which an expansion chamber is connected. 
The stator of the phase converter is separated from 
its rotor by an air gap /, in Fig. 9, with a radial width 
of 21 mm. (0-84 in.). This air gap contains a Bakelite 
tube, c, 8-5 mm. (0-34 in.) thick, which is placed 2 mm. 
(0-08 in.) from the stator core, thus forming an oil- 
tight joint between the casing of the latter and the 
air gap proper. The ends of this tube are fitted with 
a box d, which is packed with asbestos cord 
im ated with crude sugar solution, so that longi- 
tudinal expansion is possible without leakage occurring. 
The air gap proper is 3-5 mm. (0-14 in.) wide, the 
remaining 7-5 mm. (0-3 in.) of the distance between 
the stator and the rotor being occupied by a damper 
system, ¢, the object of which is to compensate the 
transverse field induced by the single-phase windings. 

The rotor of the phase converter is built up of closely- 
fitting steel segmental pieces i, which fit into dovetailed 


grooves A, machined in the shaft g. These segments | sq 


are so that slots are formed on their peri- 
pheries for containing the windings k. These consist of 
coils insulated with moulded mica, so that the slots 
are com y filled. In addition, the segmental pieces 
are machined to form the slots J, which run axially 
from one end of the rotor to the other and are used for 
holding the cooling elements m. The rotor shaft 


runs in roller ings, axial displacement being 
prevented by a thrust ing q. 
The reactive current of the rotor is large, particu- 


larly at heavy loads, owing to the wide air gap, and as 


is regulated with the load, so that it is propor- | 


this has to be entirely compensated in the converter, 
it is necessary that a strong field should be generated 
in the latter. This is effected by providing no less than 
950 ampere-turns per centimetre of rotor periphery. 
In addition, the damping losses caused by the single- 
phase primary winding are large, in spite of the 
dampers being generously dimensioned. The result is 
that the heat generated is considerable, usually amount- 
ing to from 15 to 20 calories per second, though it may 
increase temporarily to from 35 to 40 calories. 

To extract this heat, 36 cooling elements, consisting 
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casting, the negative brushes being 
connected through a slip-ring to the 


frame. The positive brushes are con- 
nected through a second slip ring to 
one end of the rotor winding of the 
converter by leads running through 
the shaft. The rotor winding consists 
of four coils, which are laid in thirty- 
two slots and are connected in series. 
The other end of the winding is con- 
nected to the rotor core. 

As already mentioned, the Kandé 
system enables regenerative braking to be used. If, 
however, the contact wire should for any reason be 
disconnected while this is taking place, the phase-con- 
verter will fall out of step and its speed will rapidly 
increase. To prevent this happening, a centrifugal 
governor, which is shown at U in Fig. 8, is provided on 
the shaft of the converter. This cuts out the motor 
and reduces the excitation directly the speed of the 
converter exceeds a certain limit. 

As the connection of the phase-converter to the 
line is insufficient alone to cause its rotor to revolve, 





of copper pipes, are used. The ends of these pipes, the | it is provided with a self-contained starting motor, 
position of which has already been noted, are con-| which is shown at u in Fig. 9, and at D in Fig. 8. 
nected to a longitudinal bore n, in the shaft in such | This is of the two-phase induction type with a squirrel- 
a way that the radial distance between the inlet o, of | cage rotor, its stator being provided with two separate 
the system and the axis of the shaft is slightly less| windings. As will be gathered from Fig. 8, one of 
than the distance of the outlet p, from the same point. | these windings is connected to the incoming supply, 
The result is that water is forced through the pipes by | the current in it lagging nearly 90 deg. behind its 
centrifugal action, and tests show that the effect is very | voltage, so long as the phase-converter is stationary 
satisfactory. Further circulation is provided by two| and unexcited. The other winding is connected to the 
centrifugal pumps, one of which r, is connected to the | single-phase auxiliary winding of the converter, the 
rotor shaft and forces the water through the hollow | voltage of which is in phase with that of the line. The 
shaft, while the other is driven by the motor, shown at current in this winding, however, differs in phase 
R in Fig. 8, and is mounted on a stainless steel tank, | from the main current by about 30 deg., owing to the 
near the converter. After leaving the rotor the water | high ohmic resistance of the starting motor. The two 
passes into a cooler, which can be seen above the con-| windings of the latter therefore produce a torque 
verter in Fig. 7, and returns thence to the tank. Owing | which is proportional to the sine of the phase angle and 
to the necessity of keeping the weight and space occu- | is practically constant during acceleration. 

pied by the coolers as small as possible and of making | The starting motor brings the speed of the phase- 
their efficiency a maximum, fins, formed of corrugated | converter up to about 1,000 r.p.m. in 3 minutes, 
copper sheet, are in some cases hard soldered on to the | further acceleration up to the full speed of 1,500 
tubes, while in others honeycombs are used. The ends /|r.p.m. being effected automatically in another minute 
of the tubes in both designs are led to a common| by the asynchronous effect of the dampers. Subse- 
header between which and the pipes air, supplied by a| quently, the converter runs at synchronous speed. 
fan, is forced. Similar coolers are provided for the lubri- | The motor itself is started from the cabs by a push 





| cating oil, which is supplied by the pump shown at/| button E,, Fig. 8, which actuates a pneumatic servo- 


J,, in Fig. 8. It may be added that the total heat which | motor and operates the starter shown at V. It is 
has to be extracted from the converter amounts to| shut down automatically when the phase converter has 
200,000 calories per hour with 12-5 cub. m. (441-5 | reached synchronous speed by a trip, which is excited 
cub. ft.) of water and 47 cub. m. (1,660 cub. ft.) of oil| from the latter. This trip, which is shown at F; in 
in circulation. The cooling surface is about 251 sq. m. | Fig. 8, can also be operated from the cabs. When 
(2,700 sq. ft.), and the fan output 10 h.p. The heat| this occurs, the phase which is connected in series 
transmission coefficients are 23 calories per square | with the primary winding of the converter, is short- 
metre per hour in the oil cooler and 60 calories per | circuited first and then the winding fed from the auxili- 
uare metre per hour in the water cooler. The circu-| ary winding. At starting, this sequence is reversed. 
lation of the water is indicated by the signalling devices | The weight of the phase-converter with its auxiliary 
in the driver’s cabs, which are shown at S in Fig. 8, | plant, but excluding the oil and water, is 12,700 kg. 
while its temperature can be ascertained by the distance | (28,000 Ib.), of which 4,000 kg. (8,818 lb.) is accounted 
thermometers, T, in the same diagram. |for by the rotating parts. Its overall length is 2,735 
The exciter, which is mounted on the same shaft| mm. (8 ft. 11 in.), and its height to the top of the 
as the converter, is shown at ¢ in Fig. 9 and at C in| condenser bushing is 2,742 mm. (9 ft.). The auxiliaries 
Fig. 8. Its stability is ensured by the use of saturation | comprise the oil and water pumps, the exciter, the 
pieces and it is designed to have a characteristic | starting motor, the centrifugal release, the coolers 
with a narrow hysteresis loop, so that practically the| and the expansion tank, all of which form a self- 
same current is supplied to the converter whatever | contained unit with the motor. 
its speed. Its brush-holder is bolted to the stator (To be continued.) 
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THREE-CAR ARTICULATED TRAIN. 
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LETTERS TO THE EDITOR BIG-END BEARINGS FOR COM- 
—— PRESSION-IGNITION ENGINES. 


THE JUNIOR INSTITUTION OF EN- 
GINEERS JUBILEE CELEBRATIONS 
IN JUNE, 1934. 


To THE Epiror or ENGINEERING. 

Sm,—The members of the Junior Institution of 
Engineers, including many who joined the original 
Society in 1884, will be taking part in the above 
Celebration. It is thought that others who in the 
early stages of their professional careers were “Juniors,” 
but later, for various reasons, allowed their membership 
to lapse, would like to take advantage of this oppor- 
tunity to renew their acquaintanceship with some of 
those who were their associates in the Institution and 
with them to celebrate its Jubilee. 

Through the courtesy of your columns, the Council 
desires this letter to be taken as an invitation to such 
former members to communicate with me. They will 
then be informed. individually of the details of the 
activities that are in process of being arranged. 

Yours faithfully, 
for THE JuNIoR INSTITUTION OF ENGINEERS, 
Herpert G. RIDDLE, 
Secretary. 
39, Victoria-street, S.W.1. 
March 9, 1933. 








THE SINGLE-COACH TRAIN. 


To THE Eprror oF ENGINEERING. 

Str,—Your leader on the single-coach train, in your 
issue of March 10, is very interesting. This 20 years’ 
business is rather disturbing; it crops up so often. 
I have, during my connection with oil-engine traction, 
not yet 20 years, consistently pressed the case for 
lighter weight and lower first cost, with higher engine 
speeds. 

The table, reproduced below, given in the Howard 
Lectures last year, was introduced to illustrate this :— 
Comparative Table of Road and oo — (Approximate). 

Unit Train and ’B 








== | Rail. | Road. 
Weight per passenger 9 cwt. 4 cwt. 
Power per passenger 2 b.h.p 2 b.h.p. 
Power per ton oe oe 5 b.h.p. 10 b.h.p. 
Cost perton .. ie : - 1501. 2001. 
Cost per passenger 641. 40i. 
Acceleration .. 0-6 m.p.h 1-0 m.p.h. 
per sec per sec. 
Attendance per ares | relative 
figure . 0-6 4-4 
Some other factors :— 
Station changes Yes No 
Permanent way Full Part 
Signalling, &c. Yes No 











W ith this continuing high first cost, it is beginning 
to be somewhat doubtful if electric transmission is the 
real solution; a combination of hydraulic and plain 
gear seems to be gaining favour (Lanchester had 
epicyclic gears), but what is the size of unit that should 
be adopted ? A single coach, or a three-car train— 
200 h.p. or 600 h.p. ? 

I came to the conclusion that for this country the 
three-car train seemed to offer the best alternative to 
present practice for secondary trains, and so proposed 
the articulated set (mentioned in the foregoing compari- 
son) with the characteristics shown in the figure. 

Two such sets coupled (6 cars), with the power raised 
(supercharged) to 800 brake horse-power per set, would 
enable the run of the London and Birmingham service 
to be made in 1} hours, with practically an equivalent 
seating capacity to the usual steam train. 

Yours faithfully, 
ALAN CHORLTON. 
55, Lower Belgrave-street, S.W.1. 
March 11, 1933. 





To THE Eprror or ENGINEERING. 

Srr,—With reference to Mr. Ricardo’s remarks on 
the above subject in his paper to the joint meeting of 
technical societies on Tuesday, the 7th inst., it seems 
to me that there is a point to which he has perhaps 
not given sufficient consideration. I refer to the 
shape of the crank pin. 

Some years ago big-end trouble developed on four 
4-cylinder vertical engines running in a power house 
under my care. It took the form of chronic over- 
heating, just sufficient to soften the white metal and 
allow it to flow slightly, and occurred when the engines 
were first started up on site. 

It was found eventually that the trouble was due to all 
the crank pins being oval to the extent of about 0-004 in. 
on an 8 in. pin, the longer axis being horizontal when the 
crank was on the top centre. The difficulty was got 
over by bedding the brasses to the pin with the crank 
on top centre, thus ensuring a good bearing at the 
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moment of maximum pressure. The diametral clear- 
ance was then adjusted with the crank pin on the 
horizontal centre. 

When the same trouble arose again on a similar, 
but much more highly rated job, the big ends could 
only be made to run reliably after truing up the crank 
pins by hand to within a tolerance of 0-0005 in. Modern 
crankpins are, of course, far more accurate than those 
mentioned, although the engines were built by a firm 
famous for the accuracy of its work, the pins in ques- 
tion being finished on a large centre lathe using “* throw- 

lates.” 
, It occurs to me, however, that distortion of the 
shaft under load may have some similar effect. In 
that case the susceptibility or immunity of the various 
makers to big-end trouble might be due to variations 
in the design or workmanship of the main bearings or 
their supports. 

At the time referred to it was ge nerally recognised 
by practical men that no crank pin was round and 
no crank shaft was straight. The nature and direction 
of the error was largely determined by the sequence of 
machining the various elements of the shaft, and this, 
in turn, affected the running of the engine. 

A single-throw shaft on which the main journals were 
finished after the crank pin would take the form shown 
exaggerated in the annexed figure, and would run 
quite well. 

One in which the order of the machining operations 
was reversed would be out in the opposite direction and 
would tend to thump when the load came on and 
forced it down into its bearings. 

Yours faithfully, 
W. A. GREEN. 
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22, Grasmere-avenue, 
Green-lanes, Coventry. 
March 9, 1933. 


FAILURE BY FATIGUE. 
To THE Epitor or ENGINEERING. 

Sir,—I have been greatly interested in the article by 
Professor Kommers on the above subject, because 
I am the author of the criticism which he has so ably 
discussed. I am still unconverted, however, to the 
view that the fractures of sheet and tinplate rolls can 
be properly described as “fatigue fractures.” The 
term “ fatigue” is, I think, unsuitable and wholly 
misleading in this connection. 











There is no doubt about the manner of the failure 
of these rolls, in a broad sense. It is similar to the 
fracture of a specimen under fatigue stress, i.e., in 
respect of the two stages, viz., crack initiation and 
crack spreading. I wrote on this matter in my own 
paper,* page 401, as follows: ‘The plane of the 
fracture is altered, how. ever, when haircracks are present, 
and the cracks become the starting points of fracture 
irrespective of their position relative to the principal 
plane of tension,” and on page 411, “ A further point 
to notice is that the alternating stress conditions which 
are set up while rolling is in progress will tend to increase 
the area of the crack, until finally the effective area 
of the roll section is reduced to the point at which 
breakage of the roll will occur.’ 

In the ordinary fatigue fracture, the spreading of the 
crack may be, as Professor Kommers suggests, merely 
the extension of the fatigue phenomena which initiated 
the crack at the surface, and also, that the movement 
of the crack front is accelerated by stress concentration 
at the base of the crack. But the phenomena of 
crack initiation in sheet and tinplate rolls is, I think, 
wholly unlike that in the case of ordinary fatigue 
fractures. In the latter, it is usually attributed to the 
effect of cyclical application of stress. In the case of 
the former, crack initiation is, I think, mainly due 
to non-cyclical stress. These rolls operate with a 
mean surface temperature of 430 deg. C., and this may 
fluctuate over wide limits above or below this value 
according to the care in use. It should be remembered, 
too, that the hard brittle chilled surface of these rolls 
is highly susceptible to cracking. Some of the causes 
of crack initiation by non-cyclical stress are :—Unequal 
or too rapid cooling of a cast roll after stripping in the 
foundry (some rolls actually fracture with cracks of 
large dimensions in consequence of the foregoing), 
unequal and too rapid cooling in the mill during an 
enforced stoppage or at the week-end, the “ gagging ”’ 
of a roll, the accidental passage of a pair of tongs 
between the rolls, or the rolling of an insufficiently 
heated piece of steel. 

Some of these causes may operate on the same crack 
in a spasmodic and irregular way to produce extension 
of the crack. It appears that a crack so formed is more 
serious than the polishing scratches and the fine 
network of cracks described as “ crazing” which are 
found on rolls. Polishing scratches are common to 
all rolls, and roll-grinder operators inform me that 
“* crazing ” is also common to all rolls after they have 
been over a week in service. This much is certain, 
I think, viz., that as long as the isolated and momentary 
intense stresses can be avoided, a roll will give its full 
run of service in the mills. 

I have over 200 detailed records of roll fractures, 
and among them are many rolls which have given less 
than a week or two weeks’ service (a deplorable result 
for the roll user). These rolls have haircrack markings, 
and a few rolls showed these markings although they 
had given only three days’ service. The use of the 
term “ fatigue” to characterise the fracture of these 
rolis is wholly unsatisfying, I think, because it is not 
adequately related to the probable prime causes of 
fracture suggested earlier. In point of commercial 
importance, it is the prevention of crack formation 
that is of first importance, and endurance curves, 
fatigue limits, surface finish, the phenomena of crack 
spreading and the prevention of corrosion have a 
very important bearing on this. But, in respect of 
preventing the breakage of sheet and tinplate rolls, 
their significance is much less, I think, than that of 
eliminating the causes of crack initiation discussed 
earlier. The remarkable reduction of roll breakages 
in recent years, following the introduction of better 
thermal control in the foundry and the mills, strongly 
supports this view. 

Yours faithfully, 
Engineering Department, J. SELWyN CaSwELL. 
University College, Swansea. 








Tue Puysicat Socitery.—The report of the counoil 
of the Physical Society for the year ending February 28, 
1933, states that 13 ordinary science meetings were held 
during the year at the Imperial College of Science and 
Technology. At these meetings 56 papers were pre- 
sented and four demonstrations given. On June lI, 
members of the society and their friends visited Not- 
tingham University College at the invitation of Professor 
Brose, and at this meeting six pos were read. Pro- 
fessor Max Planck delivered the seventeenth Guthrie 
lecture on June 17, the subject being “ The Concept of 
Causality.” The outstanding event of the year has 
been the union of the Optical Society with the Physical 
Society of London. This step was desirable on various 
grounds, and after full consideration, the councils of the 
two societies unanimously decided to recommend amal- 
gamation. This recommendation was carried by an 
overwhelming majority by the members. Largely as the 
result of the t er of members from the Optical iety, 
the total membership of the Physical Society rose from 
842 on December 31, 1931, to 964 on December 31, 1932. 


* “Sheet and Tinplate Rolls.” Proc. S.W. Inet. 
Engrs., vol. xlvi. 1930. 
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EASE OF STARTING WITH BENZOLE.* | battery, used in most of the tests, was of larger | burettor. 


| capacity (100 ampere-hours) than normally supplied | | explosion is often difficult to detect. 
This enabled a longer series of 


WITH PETROLS AND WITH 
BENZOLE-PETROL MIXTURES. 


By W. H. Horrert anp G. CLaxtTon. 


Introduction.—One of the important charac- 
teristics of a motor fuel is its ability to start an 
engine. Although during warm weather the differ- 
ences in the ease of starting with marketed fuels 
are not appreciable, considerable differences are 
apparent during cold weather, and many motorists | 
judge motor fuels almost entirely on this basis. 
Recently greater attention has been paid to this 
problem, and certain petrol companies during the 
winter months now market blends which are claimed 
to give greater ease of starting than is given by 
other spirits. A number of extensive investiga- 
tions on ease of starting have been carried out, 
particularly in America, and notably by Brownt and 
Bridgeman,{ but these investigations have had for 
their principal object the elucidation of a relation- 
ship between ease of starting and standard distilla- 
tion tests and, moreover, have been confined almost 
entirely to petrols. The primary object of the 
investigation dealt with in this article was to study 
the ease of starting with benzole and with benzole- 
petrol mixtures, and to compare the results with 
those obtained with other spirits. There have been 
considerable differences of opinion about the relative 
ease of starting with benzole or benzole blends and 
petrols. 

Apart from the fuel itself, temperature is the 
most important condition affecting the ability of a 
fuel to start an engine. In Great Britain the 
temperature is seldom much below 0 deg. C., except 
for comparatively short periods, when precautions 
are usually taken to keep the temperature of a 
garage above the freezing point. The investigation, 
therefore, has been confined, for the present, to 
temperatures from 0 deg. C. to 20 deg. ( Starting | 
an engine from the cold on ary fuel may be regarded 
as taking place in two stages. The first and more 
important stage is to obtain such conditions that 
the engine will fire. The second stage, after the 
engine has fired, is to keep it running and to enable 
it to “ warm up,” so that the throttle can be fully | 
opened. The relative ease of obtaining suitable 
conditions to enable the engine to fire is dependent 
both on the design of the engine and its accessories 
and on the nature of the fuel used. The readiness 
with which a fuel will fire in an engine has been 
referred to as the “ease of starting” of the fuel. 
The second stage, or “ warming up” period, essen- 
tially depends on the ease of acceleration of the fuel 
under the worst temperature conditions. 

The method of test was, briefly, as follows: After 
disconnecting the fuel supply, the engine was first 
motored over, in order to remove any fuel left in 
the induction, valve pockets and cylinder heads. 
When the fuel supply had been connected up again, 
a start was made by motoring the engine over by 
the starting-motor and battery, and the time 
and the number of revolutions of the crankshaft 
necessary for the engine to draw sufficient fuel and 
air from the carburettor to fire were recorded. The 
carburettor arrangements were such that the air- 
fuel ratio supplied at the carburettor could be 
varied over a wide range during a series of tests. | 
It should be noted that, owing to deposition of fuel 
on the walls of the induction, &c., the air-fuel | 
ratio becomes progressively weaker between the | 
carburettor and the cylinders 

Starting Test yO -The engine used for | 
the tests was an 11-9 h.p. Morris-Cowley. This 
four-cylinder engine is water cooled and has a bore | 
of 69-5 mm. and a stroke of 102 mm. The car- | 
burettor, described below, was clamped directly on | 
to the side of the cylinder block, and the induction | 
was inside the cy linder jacket, being warmed, when | 
the engine was running, by the jacket water. The | 





operating on the flywheel. 


to control. 


* The word “ benzole " is used in this paper to indi- 
cate that mixture of hydrocarbons, mainly aromatic, 
which is ordinarily recovered from coal or coke-oven gas 
for use as motor s pirit. 

t G. G. Brown, University of Michigan, Eng. Res. Bull., 
No. 7, 1927, No. 14, 1930. 


| with this engine. 


obtained. 





Fig. 1. 











The magneto was replaced by a ‘ 





With very weak mixtures the first 


The general arrangement of the starting-test 


| te sts to be carried out before the speed of motoring | equipment is shown diagrammatically in Fig. 1. 
| fell sufficie ntly to necessitate recharging the battery, | The starting switch was arranged so that, on depres- 
thus enabling rather more consistent re ‘sults to be | sion, it simultaneously closed the starting battery 
* Delco” 


|and ignition circuits and, by means of the magnetic 
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/ ; coil-ignition unit, in order to eliminate differences | relay, put into gear the revolution counter (reading 
engine was provided with the usual starting motor, | in spark intensity due to alteration in the speed of | ] 
The 12-volt starting motoring and other variations, which are difficult 
This method of ignition is now becoming 
standard on many types of car engines. 
exhaust manifold was disconnected to enable the 
| first time a cylinder fired to be easily detected. | 


to half a revolution), working on the camshaft 
operating the valve gear. 
of this camshaft was half that of the crankshaft. 
On releasing the starting switch, all three circuits 
| were simultaneously broken. In order to enable 
| the engine to be motored over independently of the 
The intensity of the explosion in a cylinder varies | | starting motor and battery, a 2-h.p. electric motor 


of revolution 


The speed 


t O. C. Bridgeman, Bull. Amer. Petroleum Inst., 1929, | Considerably according to the conditions, particu-|was provided, which drove the lay-shaft of the 
10, No. 2, 124. 





larly the mixture strength supplied at the car-|gear-box by means of a chain and sprocket. This 
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electric motor could be engaged by throwing in the | air at atmospheric pressure and 20 deg. C., in kilo- | with the fuel sample, as already described. Whilst 


clutch by means of a lever operated from the front 
of the engine. 

Carburettor.—An important feature of the starting- 
test equipment was the special carburettor, which 
was found necessary to obtain consistent results. 
In preliminary trials a type of carburettor was 
used, in which the float chamber and jets could 
be readily disconnected. This carburettor, how- 
ever, was found to have a number of disad- 
vantages. The air-fuel ratio, which is governed 
by the size of the starting and main jets, was found 
to be very sensitive to the position of the throttle, 
which governs the suction on the starting jet. A 
further serious difficulty arose in measuring the 
smal] quantity of fuel used (0-5 to 5 c.c.), owing 
to the float chamber and needle-valve mechanism 
being insensitive to such small amounts. The 
special carburettor designed to overcome these 
difficulties, shown in Figs. 2 and 3, was made in two 
portions, one the barrel, which contained the 
throttle, choke and jet, and the other a fuel burette, 
which was bolted to the barrel, immediately below 
the jet, by a thumb-screw A. The barrel of the 
carburettor was bolted directly to the cylinder block 
by means of a flange. Immediately in front of this 
flange was the usual butterfly throttle. About half- 
way along the barrel was a 20-mm. choke B. This 
choke was drilled to take the jet C and the needle 
valve D. An advantage of this type of jet was the 
extensive pulverisation of the fuel caused by its 
passage through the small annular space around the 
needle. This condition of pulverisation is now 
generally recognised as an important feature in a 
carburettor, and in the usual commercial carburettor 
arrangements are generally provided for this purpose. 

The fuel burette achieved the main purpose of a 
float chamber—to maintain a constant fuel level— 
by using the principle of Marriot’s bottle. During 
a test the calibrated tube G, which was graduated 
in tenths of a cubic centimetre, was closed at the 
top by a cork. As fuel was drawn from the jet 
by the engine, air entered the burette through the 
side tube and jet H, thus maintaining a pressure 
equal to that of the atmosphere at this point. At 
the commencement of each run, the needle valve K 
and the tap on the air-bleed H were closed and the 
burette was removed and refilled with fuel. After 
replacing the cork at the top of the burette, the 
needle valve K and tap H were opened, until bubbles 
of air rose in the graduated tube, and then again 
closed. This ensured that the air-bleed contained 
no fue] and that the burette was full of fuel to the 
point L. After replacing the burette on the car- 
burettor, the valve K and tap H were again opened, 
and the carburettor was gently tapped until no 
more air bubbles appeared, in order to ensure that 
the fuel passages and jet C were filled up to the 
level of the orifice in the air bleed. The amount of 
fuel used was obtained from the difference in reading 
of the burette, before and after a test. The suction 
on the jet was controlled by means of a strangler 
or orifice plate, which was clamped between the 
end of the carburettor barrel and the screwed flange 
F and was measured by means of a mercury mano- 
meter attached to the tube M, passing through the 
flange connecting the carburettor to the cylinder 
block. 

Air Measurement.—The rate at which air was 
supplied to the carburettor was measured by an 
orifice-plate meter inserted in a 3-in. pipe, one end 
of which was connected to a cylindrical tank for 
damping the pulsations due to the engine, and 
thence to the air-intake to the carburettor. The 
difference in pressure shown by the orifice plate 
was measured by an inclined-tube manometer con- 
taining aniline.* The instrument was calibrated to 
give the flow of dry air in cubic metres per hour at 
30in. and 20deg.C. When the air temperature was 
not 20 deg. C., the true flow, F, in cubic metres per 
hour measured at 20 deg. C., was calculated from the 
x 293 
F=RXx oy" 
actual reading on the scale and ¢ the temperature. 
The correction for the humidity of the air was 


Rx — me, where 1-2045 is the density of dry 


formula where R was the 


* The authors were indebted to Messrs. Imperial 
Chemical Industries for the loan and calibration of the 
orifice plate and manometer scale. 





grammes per cubic metre, and d the actual density of 
theair passing through the orifice platein kilogrammes 
per cubic metre. The correction for the barometric 


om. 2 —, where P is the observed 
762-0 


barometric pressure in millimetres of mercury. Since 
the barometric pressure during the tests was usually 
higher than 30 in., the combined correction for 
humidity and barometric pressure was outside the 
limits of accuracy of the tests. This method of 
measuring the air supplied at the carburettor was 
considered fairly accurate, except for quick starts. 
Even under these conditions, however, the tests on 
different fuels were strictly comparable. 
Temperature Control.—The cylinder temperature 
was maintained constant by running sufficient cold 
water through the cylinder jacket to dissipate heat 
generated during the test, the radiator and fan being 
dispensed with. In order to assist in maintaining 
the whole of the block at one uniform temperature, 
the inlet and outlet of the water jacket were arranged 
at opposite ends of the cylinder block, instead of 


pressure was R x 
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both at one end, as in the standard motor-car 
equipment. The temperature of the jacket was 
measured by means of a thermometer inserted in a 
pocket let into the cylinder head. The tests, as far as 
possible, were carried out at atmospheric tempera- 
ture, those at temperatures just above 0 deg. C. 
being undertaken during cold weather. When 
artificial heating was necessary in order to carry out 
tests at temperatures above atmospheric, care 
was taken to allow time for the engine, &c., to 
reach room temperature, before commencing the 
tests. 

Starting Test Procedure.-—When the temperature 
of the room, water jacket and engine oil had reached 
the required temperature of the tests, the engine 
was motored over by means of the 2-h.p. electric 
motor, in order to free the oil films on the cylinder 
walls, &c. If the engine previously had been 
standing idle for some time, it was found necessary 
to run on the fuel under test for a short time, in 
order to remove gummy oil from the cylinder walls, 
before the correct speed of motoring by the starting- 
battery, necessary for comparable results, could 
be obtained. The engine was then allowed to 
cool again to the desired temperature of the tests. 
Aseries of starting tests in which different air-fuel 
ratios were supplied at the carburettor was then 
carried out on the fuel sample under test, the pro- 
cedure being as follows: The burette portion 





of the carburettor was first removed and filled 


filling the burette, the engine was motored over 
for 200 revolutions of the crankshaft. The car- 
burettor was then replaced, and, after adjustment, 
the fuel reading was taken. The revolution counter 
was set to zero, and the needle-valve of the carburet- 
tor was adjusted to give a rich mixture. The 
engine was now ready for a test, and the starting- 
button, which also control led the ignition and mag- 
netic relay for engaging the revolution counter, 
was pressed, and a stop-watch was simultaneously 
started. Whilst the engine was motoring over, 
readings were taken of the air-meter and the induc- 
tion-pressure gauge. As soon as the engine fired, 
the starting-button was released, and the watch 
was stopped. A reading was immediately taken 
of the thermometer in the induction. The needle- 
valve and tap on the burette of the carburettor 
were next closed, and the burette removed. After 
liberating any air-bubbles by gently tapping the 
burette, the quantity of fuel used was read off. 
Finally, the needle-valve controlling the air-fuel 
ratio was screwed out for a few turns to prevent 
any particles of dirt from lodging in the jet, whilst 
the engine was again motored over 200 revolutions 
in preparation for the next test. 

The conditions of the test and the results were 
then recorded as follows :—{1) Jet reading giving 
the size of the jet used. (2) Revolutions of crank- 
shaft required for the engine to fire, this being 
twice the reading on the  revolution-counter. 
(3) The time in seconds taken for the engine to fire. 
(4) The average speed at which the engine was 
motored over, calculated from (1) and (2). (5) The 
temperatures of the air, water-jacket and oil in the 
engine sump at the time of the test. (6) The mini- 
mum temperature recorded in the induction. 
(7) The quantity of fuel used in cubic centimetres. 
(8) The reading of the air-meter. (9) The air-fuel 
ratio supplied at the carburettor in grammes 
of air per cubic centimetre of fuel. 

The last was calculated from the formula :— 


16-67 x 1-205 x M® x¢ 
60 f 





Where 
16-67 is the conversion factor for cubic metres per 
hour to litres per minute. 

1-205 = the weight of 1 litre of dry air at 20 deg. C. 
and 760 mm, 

= the air-meter reading corrected for tempera- 
ture, &c. 

t = the time in seconds. 

f = the quantity of fuel in centimetres. 


M® 


Further tests were then carried out at progres- 
sively higher air-fuel ratios, i.c., decreasing mixture 
strengths. 

Induction Pressure.—Unless otherwise stated, 
the diameter of the orifice in the strangler plate 
controlling the induction pressure was ,;-in., 
giving induction pressures at 20 deg. C., comparable 
with those usual in an engine under starting condi- 
tions. With any given size of orifice in the strangler 
plate, the induction pressure depends on the speed 
of motoring, which varies according to the condition 
of the starting-battery, and also according to the 
viscosity, &c., of the oil film on the cylinder walls, 
The variation of the induction pressure and the 
velocity at which air was supplied to the carburettor 
with the speed of motoring, when using a strangler 
plate with a ;;-in. orifice, is shown by the curves 
in Fig. 4. These curves were drawn up preparatory 
to the tests from results obtained by motoring 
over the engine at different speeds. When carrying 
out starting tests, the induction pressure and air- 
speed readings were always checked against the 
speed of motoring, When any appreciable dis- 
crepancy between these readings and the values 
given in the Fig. 4 was observed, a failure of the 
revolution-counting device or a leak in the air- 
metering or pressure-measuring system was indicated 
and the starting test results were discarded. 

Speed of Motoring.—One of the chief difficulties in 
carrying out tests on different samples of fuel 
has been to control the speed of motoring. When 
using a battery for operating the starting-dynamo, 
the speed of motoring, as already mentioned, varies 
according to the condition of the starting-battery, 
and also according to the temperature, since this 
governs both the viscosity of the oil films on the 





cylinder walls and bearings, and the output from 
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the battery. Variations in the speed of motoring 
are also caused by gumminess of the oil film on the 
cylinder walls or its dilution by heavy ends of the 
fuel. According to Brown*, the same number of 
revolutions of the engine are required for starting 
with petrols irrespective of the speed of motoring, 
provided the same air-fuel ratio is supplied at the 
carburettor. In general, the authors have found 
that the ease of starting does not vary to any appre- 
ciable extent, for the speeds of motoring experienced 
during their tests. Thus, with many fuels, the ease 
of starting has been practically the same irrespective 


Tasze I. 
| ey 
. Average 
Average 
: Induction 
' Average | Air Speed. 
wy Engine Speed |(Cubic Metres at ——. 
dees (r.p.m.). {760 mm. and 20) “™D- OY EE. 
deg. C.). atmospheric). 
| | 
19 210 5-8 270 
10 180 5°5 235 
4 165 6-2 210 
Mazimum Variation. | 
19 180—230 5-5—6:0 230—290 | 
10 160— 210 5-0—5°8 200—270 
4 140—180 | 4°5—5°5 175—240 


Taste Il. 


Induction Pressure 220 mm. 
below Atmospheric Pressure. 


Time Required to Deliver 50 c.c. 
of Fuel. 


Benzole A | Per cent. 








Seconds. = 100. Difference. 
' 
Large-size Jet. 

Benzole A 19:7 | 100-0 oo =| 
Petrol A 18-2 | 92-5 — 7°5 | 
oe 2B - 18-1 92-0 -80o | 
‘e oer 18-0 | 91-5 =- 65 | 
4 Benzole + § petrol D | 18-7 | 95-0 -50 | 

Small-size Jet. | 
BenzoleA bie 147-8 100-0 6|) | (00 | 
Petrol A 129-9 | 88-0 | —12-0 
— - | -_ | — | 
- D . 131-4 89-0 |} —11-0 | 
4 Benzole + § petrol D 135-1 | 1-5 | 85 | 





Note. In these laboratory tests the actual air-speed was 
considerably less than that used in the starting tests on the 
bench engine 


Taste IIl.—Cwaracreristics or THE Fvets TrEstEp. 


| cylinder. 


only average figures, because the speed of motoring 
varies during a starting-test. When the starting- 
button is pressed, the speed at which the engine 
motors over increases rapidly at first and then more 
slowly, finally reaching a maximum in from 10 to 15 
seconds. In quick starts with very rich mixtures, 
the average speeds of motoring, induction pressures 
and air speeds, therefore, were considerably lower 
than for longer starts with weaker mixtures. 
Typical curves, showing the relation between the 
average speeds of motoring, induction pressures 
and air speeds during a series of starting tests, and 
the number of revolutions of the crankshaft required 
to start, are shown in Fig. 5. These curves were 
drawn up from results obtained with a 30 per cent. 


| by volume benzole-70 per cent. petrol blend, at a 


temperature of 10 deg. C. When carrying out tests 


}on different samples of fuel at any given tempera- 


ture, the maximum speeds of motoring, induction 
pressures, and air speeds obtained during each 
series of tests at different air-fuel ratios were kept 
as far as possible the same by changing the starting- 
battery as soon as the voltage began to fall off. 

Most of the tests were carried out at temperatures 
of approximately 19 deg. C., 10 deg. C., and 4 deg. C. 
The averages of the maximum speeds of motoring, 
induction pressures, and air speeds during the 
tests according to the temperature are given in 
Table I, as well as the maximum variations, at 
these temperatures. 

Concordancy of Results —When experience had 
been gained with the starting-test equipment, it 
was found possible with any fuel to obtain consistent 
results at the same air-fuel ratio supplied at the 
carburettor except for very rich mixtures, and that 
the results obtained at different air-fuel ratios all 
lay on, or fairly close, to a mean curve drawn through 
the results. The somewhat erratic results experi- 
enced with rich air-fuel mixtures in some tests are 


|almost certainly due to the fact that with these 
| mixtures a strong explosion occurs in more than one 


The resulting sudden increase in engine 
speed, besides giving an error in the fuel reading, 


| causes a delay in the revolution-counter clutch 
| disengaging, with the result that the revolutions of 


the crankshaft recorded are too high. With higher 
air-fuel ratios the explosion is much weaker, and the 
engine can usually be stopped before more than one 








Benzole A.| Benzole B.| Benzole C.| Petrol A. .-—] A; Petrol B. | Petrol C. | Petrol D. 
etrol D. | 
+ Te +s = t.. ~ . » el oS ee ees: ar 
| 
Specific gravity at 60 deg. F. 0-878 — 0-731 0-779 | 0-735 0-732 0-733 
Distillation range (corrected for loss). 
; | | 

Initial point, deg. C. ee oof 81-0 83-0 | 86-5 $2-0 53-0 34-5 | 34-0 42-0 
Per cent. by volume at 60 deg. C. — | _- ~~ | 17:0 | 1-0 | 15-0 15-0 7:5 
80 me ~ — |} 315 | 155 | 27-5 30-5 19-5 
100 =O, |} 83-0 | 80-0 | 62-0 | 48:0 | 50-5 40°5 45-0 85-5 
120 ” 93-5 91-5 80-5 | 64°5 | 67-5 59-0 62-5 52-0 
140, 8-0 | - 97-5 78-0 79°5 74-0 76-0 69-5 
160, — - _ 88-5 90-0 86-0 | 86-0 85-5 
' 180 ~ 95-0 97-0 95-0 | 95-0 96-0 
End point, deg. C. .. ee 145-0 138-0 141-5 194-0 | 185-0 193-0 193-0 188-5 
Loss, per cent. by volume .. 0-6 1-8 1-5 2-5 | 0-9 2-5 2-5 | 2°7 
Aromatics ° ee ° _— 13-8 | aa 15-5 23-4 | 15-0 


of the speed of motoring. With other fuels, how- 
ever, there appears to be an optimum speed which 
gives the easiest starting, and above which starting 
becomes more difficult. Since starting depends 
entirely upon that part of the fuel which is vaporised 
and some fuels when brought into contact with air 
take an appreciable time for equilibrium to be estab- 
lished between ths vaporised fuel and the liquid, 
a greater difficulty in starting with high engine 
speeds is to be expected. The smaller time for 
vaporisation of the fuel at high engine speeds will, 
however, be compensated for to some extent, by 
the greater reduction of pressure in the induction, 
and by the increased pulverisation of the fuel, 
and all these factors vary apparently according 
to the character of the fuel. Further tests, in which 
the speed of motoring is varied over a much wider 
range than in the tests described below are required, 
however, in order to elucidate these factors. 

It should be noted that the speeds of motoring, 
air speeds and induction pressures recorded were 


* Ibid. 








cylinder has fired. Erratic results obtained at 
higher air-fuel ratios, have been traced to the fact 
that the correct quantity of fuel has not been 
supplied according to the jet size, owing to the jet 
becoming choked either before or during the starting- 
test. For the fuels examined, it was found possible 
to draw up a mean curve giving the relation between 
the size of jet or jet-reading, and the quantity of 
fuel delivered per second. When it has been found 
in any test that the apparent quantity of fuel 
supplied was appreciably less or more than the 
quantity indicated from this curve, the test results 
have been discarded. Providing the conditions 
have been the same in different series of tests on the 
same fuel, it has been found that the results have 
shown remarkably good agreement, and the mean 
curves have not varied by more than one or two 
revolutions, even when obtained at different times. 
Comparison of Resulis—In the test results 
detailed below, the number of crankshaft revolutions 
required to start, have been recorded for different 
air-fuel ratios supplied at the carburettor. i 
air-fuel ratio has been given in grammes of air per 


cubic centimetre of fuel, instead of on the more 
usual weight per weight basis, because with fuels 
of different gravity the size of the starting-jet 
governs the volume of fuel supplied, rather than the 
weight. When the results are compared on this 
basis, it is assumed that the carburettor with a 
definite jet setting will supply the same air-fuel 
ratio, in grammes of air per cubic centimetre of 
fuel, irrespective of the nature of the fuel. Actually 
with different fuels, owing to differences in their 
physical properties (specific gravity, viscosity, 
surface tension, &c.), the volume of liquid fuel passed 
under otherwise identical conditions varies some- 
what. Thus tests carried out in the laboratory 
under conditions approximating as closely as 
possible to the starting-conditions in an engine 
have given results at 20 deg. C. as shown in Table II. 

These results show that the times taken to deliver 
50 cubic centimetres of the petrols and the benzole- 
petrol mixture are shorter than the times taken to 
deliver benzole, and moreover these differences will 
probably increase at low temperatures. This means 
that a carburettor under starting conditions will 
deliver less benzole than petrol. Strictly, therefore, 
when comparing different fuels a correction should 
be made to the air-fuel ratios at which the com- 
parison is made, in order to correct for these differ- 
ences. When comparing petrols with benzole- 
petrol mixtures containing less than 50 per cent. of 
benzole, however, the differences do not appear to 
be very great. 

Fuels Tested—The following fuels were used in 
the tests to be described. 

Benzole A.—In order to define the quality of the 
benzole fairly exactly and to enable further supplies 
to be obtained from time to time, the benzole used 
was made up as follows :— 

Commercial pure benzene 
” » toluene... 
Solvent naphtha (97 per cent. 
at 160 deg. C.) 

The distillation range of this benzole was the same 
as that of an average sample of motor benzole 
passing the present National Benzole Association 
motor benzole specification. 

Petrols.—Various samples of petrol were used, 
marketed petrols being purchased in sealed cans. 

The results of laboratory tests on these fuels are 
given in Table III. 


(To be continued.) 
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THE LATE MR. WILLIAM 
McWHIRTER. 


Mr. Witt1am McWurrter, whose death, we regret 
to record, occurred at Clarkston, Glasgow, on Monday, 
March 6, at the age of 81, will be well remembered by 
the older generation of electrical and railway engineers 
as an ingenious inventor and experimentalist, especially 
in the field of measurement. 

William McWhirter was born at Ayr in 1851 and, 

after being educated locally, was apprenticed to his 
uncle, a baker. He, however, devoted all his spare 
time to electrical experiments, and, in addition, 
obtained some vogue as a lecturer on the same subject. 
On receiving his articles, he joined the Glasgow 
and South Western Railway as a telegraphist, and was 
soon afterwards appointed divisional inspector. He 
then became telegraph superintendent on the Furness 
| Railway, and while holding that position was respon- 
| sible, in conjunction with Messrs. Norman and Sons, for 
| carrying out the illumination of Barrow Docks by are 
| lamps, this being one of the earliest installations of 
|its kind. In 1882, by which time he had joined 
| Messrs. Norman’s staff, he installed electric lighting 
|at the Central Station, Glasgow, the plant consisting 
of three Robey combined engines and boilers, driving 
Crompton-Burgin dyuamos. These were erected under 
the arches over which the station is built. The arc 
lamps were of the open type, and a supply was also 
given to a few of the adjacent shops. Two years later 
Mr. McWhirter started in business on his own account 
at Govan, while in 1897 the firm of Messrs. William 
| McWhirter and Sons, Glasgow and Cardiff, was founded. 
These concerns played a great part in the improvement 
| of the generating plant of those days, and were also 
| instrumental in the development of electrical signalling 
| equipment, while Mr. McWhirter himself, who had 
|invented an indicating voltmeter and ammeter in 
| 1882, also devised electrical water-level indicators and 
recorders, magnetic shielded voltmeters and ammeters, 
and other instruments. 

Mr. McWhirter was elected a member of the Institu- 
tion of Electrical Engineers as long ago as 1880, and 
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PRECISION TOOL-ROOM SLOTTING MACHINE. 


CONSTRUCTED BY MESSRS. BUTLER MACHINE TOOL COMPANY, LIMITED, ENGINEERS, 


HALIFAX. 























Fie. 1. 
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was chairman of the Scottish Centre in 1912-13. He 
was also a member of the British Association and one 
of the founders of the Electrical Contractors’ Associa- 
tion of Scotland. 








PRECISION TOOL-ROOM 
SLOTTING MACHINE. 


Mucu has been made in the past of the high degree of 
working accuracy achieved by Continental machine 
tool makers as though this feature was peculiar to their 
products. British machine tool makers are in no way 
behind in this particular, as is witnessed by the fact 
that in the precision tool-room slotting machine here 
described, the makers, Messrs. Butler Machine Tool 
Company, Limited, Victoria Ironworks, Halifax, are 
prepared to guarantee all movements to a maximum 


Rear VIEW OF MACHINE. 


error of 0-0005 in. This machine is illustrated in the 
| accompanying Figs. 1 to 3, and is made in two sizes, 
| with a maximum stroke of 8 in. and 12 in., respectively, 
| the smaller of the two being the size now dealt with. 
| A cardinal feature of the machine is that the body is 
| made in two parts, viz., a base carrying the saddle and 
|a column containing the driving mechanism and 
| controls. The column is pivoted on the base and can 
be tilted, either backwards or forwards, to a maximum 
of 10 deg. This enables tapers to be accurately slotted, 
the column being so rigidly locked that the effect of a 
solid machine is secured, and the sources of weakness 
often accompanying the tilting of either the ram itself, 
or the table, are eliminated. 

The position of the pivot on which the column is car- 
ried can be identified in Fig.1. To the left of, and below 
it are the ends of two locking bolts, the heads of which 
are seen in Fig. 2. They appear again in the detail 
view given in Fig. 3, which shows the tilting mechanism, 
and, as will be seen, are provided with holes for tommy- 
bars. To tilt the column, the bolts are slacked back 
to free it. It is provided at the back with a worm- 
wheel segment meshing with worm gear operated by 
the vertical tommy-bar in the foreground. An index 
is fitted so that the inclination can be checked; but 
when extreme accuracy for setting to gauges is required, 
a very fine adjustment can be effected by a second 
worm motion fitted with a micrometer collar, so gradu- 
ated that one complete revolution indicates a tilting 
movement of 2 deg. The column is restored to the 
vertical position by reversal of the operations, the 
accuracy of the final setting being determined by a 
spirit level permanently mounted on the column. As 
will be clear from Figs. 1 and 3, the drive is by single 
belt, the pulley, which is provided with a friction 
clutch, having an efficient brake incorporated so that 
the operator can arrest the ram in any desired position. 
As the driving pulley is mounted on the column, there 
is no relative alteration of the driving gears in what- 
ever position the column is. This applies also to the 
feed gears to the saddle which are actuated by a shaft 
through the pivot axis. The drive is transmitted 
from the main shaft by means of heat-treated nickel- 
chrome steel bevel wheels with machine-cut teeth to 
a four-speed gear-box. The whole of the gears run in 
oil, as may be inferred from the fittings seen on the 
gear-box cover in Fig. 3. The large stroke wheel is of 
special quality cast iron with machine-cut teeth. The 
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stroke movement is of the Whitworth type, giving a 
uniform quick return of 2 to 1 on all lengths of stroke. 
With this movement the cut both begins and finishes 
slowly, thus considerably extending the life of the tool. 
The ram is balanced by the swinging weight shown. 

The base has exceptionally wide ways for the saddle, 
in order to conduce to rigidity and to maintain accuracy. 
The ways have a central dovetail guide. The cross 
slide is similarly mounted on the saddle, and both 
saddle and slide are provided with adjustable taper 
strips for taking up wear. The circular table is 
provided with cross tee-slots, which are machined from 
the solid, special care being taken to ensure them 
being at right angles and parallel to one another, 
respectively. An indexing mechanism, operated by a 
lever at the front of the saddle, is fitted, and divisions 
for ,, 4, 4, $ and 4 of a circle can be obtained. The 
circular power feed to the table has its worm fitted 
with a simple withdrawing device for use when indexing 
through large angles. Both feed screws are fitted with 
metal covers, and with ball-thrust bearings at each end. 
All feed movements have micrometer collars, and 
the periphery of the table is accurately graduated in 
degrees. The feed is operated by the firm’s patent 
cam device, seen in Fig. 1. The control lever is seen 
in Fig. 2, just below the feed chart. Any one of seven 
feeds, ranging from 18 cuts per inch to 125 cuts per 
inch on the cross slide, and from 46 cuts per inch to 
320 cuts per inch on the saddle, can be selected whilst 
the machine is in motion or at rest. Below these 
levers are those for the speed changes, of which there 
is a range of 31, 44, 63 or 90 cycles per minute. To 
the left of the feed and change levers is the clutch- 
control lever. Below this is the feed-control box, 
from which the feed is started, stopped, or reversed, 
the required direction being selected by slip gears on 
the respective screws or shaft. It will be seen that 
the whole of the controls are conveniently grouped on 
the front of the machine. It is, therefore, an excep- 
tionally simple one to operate. 

As regards details, it may be mentioned that the 
toolbox is of special design, and can be rotated so as 
to face the front, either side, or the back of the machine, 
as desired. The whole toolbox is relieved on the 
return stroke, and tools can be fixed in either the 
horizontal or vertical positions. The one-shot system 
of lubrication is used for all bearings in the body, 





including the stroke mechanism and the ram slides. 
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A self-contained pump is fitted on the working side 
of the machine, a single lift of which is sufficient to 
force oil instantly to every point. Special attention 
has been paid to finish and all levers, gauges and parts 
operated by hand are chromium plated. 


CONTRACTS. 


Messrs. Roserr SterHenson AND Company, LimrreD, 


25, Victoria-street, London, 8.W.1, have received an 
order from the Assam Bengal Railway Company, 
Limited, for 10 boilers for class “ F " 0-6-0 type engines, 


complete with smokebox, ashpan, &c. The boilers are 
to be fully mounted. 

Messrs. Tue Bristot AEROPLANE Company, LimrreD, 
Filton, Bristol, have secured an order from the Danish 
Government for the supply of 14 Bristol Pegasus air- 
cooled aero engines for the equipment of the Royal 
Danish Flying Corps. 





SHEFFIELD, Wednesday. 

Iron and Steel.—The local staple trades have undergone 
little change. Makers of raw and semi-finished materials 
are experiencing difficulty in maintaining output. The 
oddment nature of contracts makes business less 
remunerative. Owing to the absence of forward buying 
furnace masters are unable to plan for more than a short 
time ahead. The demand for both basic and acid steels 
is limited. Latest quotations are as follows: hard basic 
billets, 71. 158. ; soft basic billets, 51. 17s. 6d. ; West Coast 
hematites, 85«.; East Coast hematites, 80s.; Lincoln- 
shire and Derbyshire No. 3 foundry iron, each 63s. 6d. ; 
Lincolnshire and Derbyshire forge iron, each 59s. 6d. ; 
bars, 10l.; sheets, 111. The scrap market has developed 
one or two bright features, but the gross volume of 
business is not very encouraging. Latest quotations 
are :—heavy basic-steel scrap, 37s. 6d.; heavy cast-iron 
(steelworks) scrap, 408.; light steel scrap, 3ls.; light 
cast-iron scrap, 35e.; heavy wrought-iron filings, 42s. 6d. ; 
acid (low sulphur and phosphorous), 458. (with no 
demand); nickel 3 percent. chromium free, 71. 15s.; nickel 
chromium, 5f, to 54. 10s Business in heavy engineering and 
machinery products ebbs and flows in disconcerting 
fashion. Recent predictions of an early improvement in 
the demand for railway rolling stock have so far failed to 
materialise. British railways are buying sparingly. The 
overseas call does not reach a very high level. Unsettle- 
ment in the Far East geneyally finds reflection in the 
diminution in orders from that quarter. As compared 
with eight years ago the volume of business being done 
with India is a mere bagatelle. A Sheffield firm has 
completed the construction of an electric steel furnace 
for shipment to the Continent. It has a capacity of 
twenty tons and is capable of five heats in 24 hours. 
lhe manufacture of lacquered cold-worked steel strip is 
being developed. This strip is supplied in a range of 
50 standard colours. The firm specialising in its manu- 
facture has recently modernised and extended its strip 
plant It has now an output capacity of 8,000 tons 
per annum. This lacquered strip is suited to the manu- 
facture of buttons, eyelets, metallic seals, toys, and also 
for use in the boot and shoe grindery trade. Local 
producers of electrical apparatus are actively engaged. 
Automobile, stainless, and heat and acid-resisting steels 
are in strong request. Stainless steel is being consumed in 
increased tonnages by the cutlery, oil-refining, agricul- 
tural, dairy, brewery, dye, and textile industries. The tool 
trades have no difficulty in maintaining the improvement 
that has developed since tariffs came into operation. 

South Yorkshire Coal Trade.—The condition of the coal 
trade generally in this area shows little alteration. Export 
trade is weak. In many classes of fuel supplies are more 
than equal to the demand. Industrial fuel shows slight 
improvement. Best South Yorkshire hards are in active 
request on home account. The market for smalls has 
declined. The textile industry is taking reduced supplies. 
The demand for house coal is fairly steady though a 
decline is reported in certain grades. Foundry and 
furnace coke are in moderate request. Quotations are : 
best branch hand picked, 27s. to 28%.; Derbyshire best 
house, 22s. to 238. 6d.; Derbyshire best brights, 18s. to 
20. ; sereened nuts, lés. to 18s. 6d.; Yorkshire hards, 
l7s. to 18s Derbyshire hards, 17s. to 18s%.; rough slacks, 
8s. 6d. to 9s. 6d. ; nutty slacks, 7s. 6d. to 8s. 6d. ; smalls, 
Se. to be 


“ Vaumax " Vatve Steet: Erratum.—Referring to 
our comment, on page 271 ante, on the exhibits of Mesars. 
The United Steel Companies, Limited, at the British 
Industries Fair at Birmingham, the firm of Messrs. 
Daniel Doncaster and Sons, Limited, was given as showing 
a new valve steel ‘“* Valmax."’ W> are now informed that 
the valve forgings only were made by this firm, the 
actual material being a product of the Stocksbridge 
Works of Messrs. Samuel Fox ana Company, Limited. 


Gotp MEDAL or THE RoYaL AERONAUTICAL SoctETy. 

The Council of the Royal Aeronautical Society has 
awarded the Society's Gold Medal to Sir Richard Glaze- 
brook, K.C.B., F.R.S., fellow of the Society. The Gold 
Medal is the highest honour which the Society can confer, 
and it has only been awarded six times previously. 
The recipients were the Wright brothers, Mir, Octave 
Chanute, Professor Bryan, Mr. E. T. Busk, Professor 
Lanchester, and Professor L. Prandtl. Sir Richard 
Glazebrook has been chairman of the Aeronautical 
Research Committee, since its foundation in 1909 as | 


the Advisory Committee for Aeronautics, and is retiring | 
from that position in April next. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Lock Gates.—The supply and erection of lock gates for 
the Belbeis lock regulator over the Ismailia Canal. The 
Inspector of Irrigation, First Circle, Egyptian Ministry 
of Public Works, Cairo; April 8. (Ref. No. G. 12,359.) 

Steam-Raising Plant.—On page 418 of our issue of 
October 7, 1932, we gave particulars of a call for tenders, 
on the part of the Corporation of the City of Grahams- 
town, South Africa, for the supply and erection of steam- 
raising plant (Ref. No. G. 11,905). We now learn that 
owing to the altered monetary conditions in the Union 
of South Africa, the Corporation has decided to call for 
revised tenders for the supply of the plant. The new 
closing date is March 20. (Ref. No. G. 12,364.) 

Refuse-Collection Lorries.—The supply of two 2}—3-ton 
motor lorries, chassis and body complete, capable of 
holding not less than 7 cubic yards of house refuse. 
The Town Clerk, City Hall, Cape Town; April 12. 
(Ref. No. G. 12,368.) 

Motor Launch and Lighters.—The supply of one motor 
launch and two 50-ton lighters. The Department of 
Ports and Railways, Lourengo Marques, Portuguese East 


Africa; April ll. (Ref. No. A.X. 11 





BOOKS RECEIVED. 

Definitions and Formulae for Students (Metallurgy). Com- 
piled by E. R. Taylor. London: Sir Isaac Pitman & 
Sons, Ltd. [Price 6d. net.] 

Aluminium and its Alloys. By N. F. Bupcen. London: 
Sir Isaac Pitman and Sons, Limited. [Price 15s. net.] 

A First Year Engineering Drawing. By A. C. Parxrn- 
son. London: Sir Isaac Pitman and Son, Limited. 
[Price 5s. net.] 

The Mechanical Transmission of Power. By the late 
Proressor G. F. Coarnocx. London: Crosby Lock- 
wood, Limited. [Price 8s. 6d. net.] 

Government Railways of Japan, Geotechnical Committee. 
Bulletin No. 2, 1932. Tokyo: Government Railways 
of Japan. 

Deutsche Normen fiir Portlandzement fiir Eisenportland 
zement und fiir Hochofenzement. Berlin: Wilhelm 
Ernst und Sohn. [Price 0.60 mark.] 

The Motor Ship Reference Book, 1932. 
Press Limited. [Price 5s. net.] 

Electrical Engineering Laboratory Manual. Machinery. 
By 8. Parker Smirx. Oxford University Press. 
London: Humphrey Milford. [Price 3s. 6d. net.] 

Calculus for Engineers and Students of Science. By J 
Stoney. Second edition. London: Sir Isaac Pit- 
man and Sons, Limited. [Price 8s. 6d..net.] 


London : Temple 


The Early Years of Civil Engineering. By Ricwarp 
Suetton Kirsy and Pari Gustave Laurson. 
New Haven: Yale University Press. London: 
Humphrey Milford. [Price 24s. net.] 

Department of Scientific and Industrial Research. Report 


Year 
Office. 


Research 
Majesty's 


Board for the 


Stationery 


of the Forest Products 
1931. London: His 
[Price 3s. 6d. net.] 

Tafeln fiir die Differenzenrechnung sowie fiir die Hyperbel ; 
Besselschen, elliptischen und anderen Funktionen. By 
Kitcut Hayasar. Berlin: Julius Springer. [Price 
12 marks. | 

Spon's Engineers’ Tables. 
edition. London: E, 
[Price ls. 6d. net.) 

High Speed Diesel Engines with 
Automobile and Aircraft Type. 
London : Chapman and Hall, Limited. 
net. | 

Continuous Frames of Reinforced Concrete. By H. Cross 
and N. D. Morean. New York: John Wiley and 
Sons, Inc. London: Chapman and Hall, Limited. 
[Price 28s. net.] 

Der Eisenbetonbau. Part I. 
nung der Grundformen. Berlin 
Sohn. [Price 7.20 marks.] 

Der Chemie-Ingenieur. Vol. I. Physikalische Arbeits- 
progesse des Betriebes. Part I. Hydrodynamische- 
Materialbewegung Warmeschutz und Warmeaustausch. 
Edited by A. Ericxen and M. Jaxon. Leipzig: 
Akademische Verlagsgesellschaft m.b.H. [Price 54 
marks. } 

Brassey's Naval and Shipping Annual, 
by Com. Cnartes N. Rosryson and H. 
London: William Clowes and Sons. 
net. | 

Department of Overseas Trade. 
Ecuador, September, 1932. Report. 
London: His Majesty’s Stationery 
le. 6d. net.) 

Rubber Latex. 


Thirteenth 
Limited. 


By J. 
and F. 


T. Hurst. 
N. Spon, 


Special Reference to 
By Artruur W. JupcGe. 
[Price 108. 6d. 


Ausfithrung und Berech- 
Wilhelm Ernst und 


1933. 
M. 
[Price 


Edited 
Ross. 

258. 
Economic Conditions in 
By R. M. Konan. 
Office. [Price 


By H. P. Stevens and W. H. Srevens. 


London: The Rubber Growers’ Association, Inc. 
Handbuch der Spritzgusstechnik der Metallegierungen 
einschliesslich des Warmpressgussverfahrens. By Dnr.- 








Inc. Lzorotp FrounneR. Berlin: Julius Springer. 
[Price 66 marks. } 
Water Sports Exarsrrion, Warsaw.—The Depart- 


ment of Overseas Trade informs us that a Water Sports 
Exhibition is to be held at Warsaw from April 17 to 
May 8. United Kingdom manufacturers of outboard 





motors, folding canoes, camping equipment, tents, and 
sports fishing accessories can obtain further information 
upon —s to the Department, at 35, Old Queen- 
street, London, S.W.1, quoting Ref. No. A.X. 11,731. 





PERSONAL. 


Mr. M. P. Darron, production consultant, informs 
us that his business address is now 65-66, Chancery-lane, 
London, W.C.2. Mr. Dalton is the late manager of the 
Post Office factory, Dublin. 

Mr. T. W. Exuis, consulting engineer, 70, Victoria- 
street, London, 8.W.1, has been elected to the presidential 
chair of the Institution of Engineering Inspection for 
the ensuing year, in succession to Lt.-Col. J. H. M. 
Greenly, of Messrs. Babcock & Wilcox, Limited. 

Messrs. J. Browetrt Linpiey (1931) Liwrrep, Coborn 
Works, Letchworth, Herts., have asked us to state that 
over 90 per cent. of the material used in the manufacture 
of Browett Lindley products is made in their own 
foundries and machine shops, and designed, manufactured 
and erected by the original employees of the Browett 
Lindley Company. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Miners’ Strike Decision.—At the special confer- 
ence of the South Wales miners’ delegates, at Cardiff, 
on Monday, it was decided to instruct the Welsh miners 
throughout the coalfield to tender, on Monday, March 20, 
notice to terminate contracts on April 1. The meetings 
of the miners’ lodges to instruct the delegates were 
extremely small and unrepresentative, only extremists 
being in attendance, and there is some doubt whether 
a majority of the miners will hand in notices, in which 
event the strike may be cancelled. The trouble has 
arisen through the recent strike, without notice, of the 
miners at the Bedwas pits, numbering about 1,200. 
They alleged that the employers had broken the terms 
of a former settlement not to employ any strangers 
until all Bedwas miners had been re-employed. The 
owners declined to negotiate until the strikers had 
resumed work, and after some delay re-opened their 
pits and have engaged about 900 men, including some 
of the strikers. 

Severn Barrage Scheme.—The Severn Barrage scheme 
is disliked in South Wales because of the fear that any 
barrage would affect the currents of the Bristol Channel 
and cause silting, which might possibly have a serious 
effect upon the sandbanks in the channel and make 
costly dredging operations necessary. The report of 
the Special Committee which has been investigating 
the scheme since 1925 is in favour of the proposals, but 
any attempt to carry the scheme into operation will 
meet, in South Wales, with very determined opposition 
on the grounds: that the scheme is unnecessary and too 
costly; that coal generating stations where electric 
current is required would be much more economic ; 
and that there would be danger of silting in the channel 
causing harm to the ports. 

Special Coal Output Class.—After reference to the 
arbitrator to the South Wales District, Mr. Trevor 
Hunter, K.C., the South Wales District Executive Board 
have created a special class for the collieries in the Swan- 
sea area supplying works and granted a special quota 
of 110,000 tons for the present quarter in excess of the 
aggregate quota allocations of the collieries in the group. 
This is to meet the increased needs from the industrial 
revival in the Swansea area. 

Underground Cables to West Wales.—The Post Office 
authorities are making all possible speed with the under- 
ground telegraph and telephone cable from Carmarthen 
to Milford Haven, to prevent any future breakdown 
like that experienced in the services during the recent 
snow-storm. The cable is being manufactured and the 
laying has been entrusted to two firms, and is expected 
to be completed in about six weeks. The distance is 
about 40 miles. 

Swansea New Power Station Contracts.—Swansea 
Corporation have received assurances from the contrac- 
tors for various parts of the new Tir John North super- 
power station that the condition that all material required 
for the contracts, which can be obtained locally, will be so 
obtained. As the result, the British Mannesman Tube 
Company have received orders for tubes for condensers. 
The copper tubes required will also be made at Swansea 
from copper refined at the local works. 

Cardiff Metallurgy Buildings—Mr. W. D. Woolley, 
Chairman of the Monmouthshire and South Wales Coal- 
owners, opened the extensions to the Metallurgical 
buildings of the Cardiff University College. The original 
buildings used from October, 1894, when the College 
took up the teaching of metallurgy, were replaced in 
1915, and the present extensions, housed in a large three- 
floor building, complete the scheme. Several labora- 
tories, lecture-room, museum and library, and other 
rooms form part of the extensions. 

Research in Welsh Coal.—Dr. F. J. North, addressing a 
large audience at the National Museum of Wales, said 
that the Welsh coalfield yielded so wide a range of 
coals that it had not been possible yet to determine 
what were the best methods of dealing with all the various 
classes. They had yet to determine whether it was best 
for the welfare of the mining community to burn raw 
coal or use coal as the raw material to prepare many 
kinds of fuel, and a host of other materials besides. 
Research should be prosecuted with vigour, especially 
in the use of pulverised coal and colloidal fuel. 








DracramMs oF THREE Montus’ Merat PRICES: 
Erratum.—We regret that in the Diagrams of Three 
Months’ Metal Prices published in our last issue, on 
page 288, the figures plotted for tin in the uppermost 
diagram were, by a draughtsman’s error, marked 
“Copper.” To those familiar with the diagrams the 
error will have been obvious, as the prices for copper are 











correctly plotted in the fourth diagram from the top. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—With the exception of a continuance 
of the recent slight improvement in the demand for 
certain special kinds of steel, market conditions in the 
North-Western area are almost completely lifeless. 
Hardly an order of any magnitude is passing for heavier 
types of steel, and in the foundry-iron section the recent 
introduction of good-quality scrap at advantageous 
rates is militating against any possible improvement. 
Orders are scarce, and both the heavy foundry trades 
and the jobbing foundries are finding it difficult to obtain 
sufficient work to keep going. Light-castings manu- 
facturers are moderately well placed, and a few specialised 
engineering establishments are doing well, but in other 
directions the outlook is dismal and without any sign of 
better conditions for some time to come. 

Motor-Car and Aeroplane Contracts——By contrast, 
motor-vehicle and accessory manufacturers and aeroplane 
firms, are experiencing reasonably busy times. Messrs. 
A. V. Roe and Company, Limited, Newton Heath, 
Manchester, are assured of steady work for the next 
three years by the recent renewal of the Royal Air Force 
contract forthe supply of training aeroplanes. The contract 
necessitates the construction of two machines per week. 
Although the Salter Report is still affecting orders, both 
from municipal and private motor-omnibus owners, for 
new passenger vehicles, there is, nevertheless, a steady 
flow of business, particularly with the approach of spring, 
which is bringing a demand for pleasure touring machines. 
Both Messrs. Leyland Motors, Limited, Leyland, near 
Preston, and Messrs. Crossley Motors, Limited, Gorton, 
Manchester, are moderately well booked, the Leyland 
firm having on hand extensive orders for fire and utility 
vehicles, as well as omnibuses. 

North-Western Iron and Steel Industry.—Prospects 
are still bright in the North Lancashire and Westmorland 
hematite industry, and at present the combined calls 
of the local steel makers and buyers, principally from 
South Wales and the Midlands, are sufficient to absorb 
practically the entire make. Messrs. The Barrow Hema- 
tite Steel Company, Limited, who already had a number 
of useful rail orders on their books, have strengthened 
their position by the receipt of a contract to the value 
of approximately 12,5001. for steel rails required by 
the Chinese Government. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Little new is ascertainable 
as regards Cleveland pig-iron. The already low stocks 
continue to decrease rather rapidly, and the opinion 
prevails that requirements will necessitate enlargement 
of output in the near future. Local and other home 
consumption is steadily expanding, and deliveries to 
Scotland promise soon to increase. Overseas trade is 
still difficult to put through, but some improvement of 
Continental inquiry can be reported. For local use 
No. 1 Cleveland is 65s.; No. 3 g.m.b., 62s. 6d.; and 
No. 4 foundry and No. 4 forge, each 61s. 6d. North of 
England consumers beyond the Tees-Side zone have to 
pay 2s. above these figures, and delivery prices of Cleve- 
land iron to customers in the Glasgow area are based on 
No. 3 at 62s. 9d. Buyers just outside the Middlesbrough 
zone complain loudly at having to pay higher prices for 
Cleveland iron than are charged to customers in Scotland. 


Hematite-—Accumulations of East Coast hematite at 
makers’ yards are inconveniently large and are still 
increasing, but additions are much smaller than of late, 
and the promised continued gradual growth of demand 
encourages hope that requirements will soon be such as 
to necessitate withdrawals from stocks. Substantial 
contracts have been made with consumers in Sheffield 
and district and in South Wales, and further sales to 
home firms are likely. Overseas demand is quiet, but 
just a little better than of late. Recognised market 
f.0.t. and f.o.b. prices are 59s. 6d. for No. 1 description of 
iron and 59s. for ordinary qualities. 


Foreign Ore.—Business in foreign ore is still confined to 
transactions in odd cargoes. The nominal price of best 
rubio remains at 15s. 3d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and market sales are few, local consumers having 
ample supplies of their own makes. Sellers endeavour 
to keep quotations on the basis of good average qualities 
at 15s. 6d. delivered to Tees-Side works, but customers 
state that they can buy at 6d. less. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are busier than for 
a considerable time, but could do with much more work. 
Prices are strong, but havenot quotably changed. Common 


iron bars are 91. 15s.; best bars, 101. 5s.; double best 
bars, 101. 15s.; treble best bars, lll. 5s.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 


(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 7l. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over and 9J. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
91. 15s. for delivery to home customers and 8. 10s. 
for export; and galvanised corrugated sheets (No. 24 
gauge), lll. 15s. for delivery to home customers and 
10/1. 10s. for export. 

Scrap.—There is keen competitive buying of iron and 
steel scrap, and, with scarcity more acute than ever, 
quotations continue to advance. Light black iron is 
now 18s.; light cast-iron, 39s.; heavy cast-iron, 45s. ; 
machinery metal, 47s. 6d.; and heavy steel, 45s. 





NOTICES OF MEETINGS. 


INsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate,S.W.1. General Meeting. “Radium 
in Engineering Practice,” by Mr. V. E. Pullin. Graduates’ 
Section, London : Monday, March 20, 6.45 p.m., Storey’s- 
gate, S.W.1. Annual Lecture. ‘ Power Units for 
Aircraft, both Heavier- and Lighter-than-Air Types,” 
by Mr. Alan E. L. Chorlton. Western Branch : Thurs- 
day, March 23, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. Joint Meeti with the Western 
Centre of the Institution of "Kutemehiie Engineers. 
“* Industrial Conditions in Russia,” by Mr. J. Fearn. 
Yorkshire Branch: Thursday, March 23, 7.30 p.m., 
Hotel Metropole, Leeds. Joint meeting with the North- 
Eastern Centre of the Institution of Automobile Engi- 
neers. “‘The Armstrong-Saurer Compression-Ignition 
Engine,” by Mr. W. H. Worrall. East Midlands Branch : 
Friday, March 24, 6.30 p.m. Technical College, Derby. 
Joint meeting with the Institute of Fuel. ‘‘ Modern 
Methods of Railway Locomotion,” by Messrs. J. C. H. 
Trutch and C. M. Beckett. 

InsTITUTION oF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section : To-night, 7 p.m. Informal Meeting. 
Discussion on (i) ‘“‘ Moving-Iron, Dynamometer or 
Induction Instruments. Which will Survive?” ; (ii) 
“Small Synchronous Motors as Timing Devices: the 
Advantages and Disadvantages of (a) Self-Starting or 
Non-Self-Starting, (6) High- or Low-Speed, (c) their use 
in Time Switches, Recorders, and the Like”; (iii) ‘“‘ Does 
the Performance of the Modern Electricity Meter warrant 
any Extension of the Recognised Periods of Service 
without Re-Test ?” South Midland Centre: Monday, 
March 20, 7 p.m., The University, Birmingham. ‘‘ The 
Electrification of the Manchester South Junction and 
Altrincham Railway,” by Lt.-Col. F. A. C. Leigh. 
East Midland Sub-Centre : Tuesday, March 21, 6.45 p.m., 
The College of Technology, Leicester. ‘“ Sound Film 
Reproduction,” by Mr. T. Wadsworth. London : 
Thursday, March 23, 6 p.m., Victoria-embankment, 
W.C.2. “The Present Practical Limits of Power 
Station Efficiency,” by Mr. W. 8. Burge. 

InstITUTE OF TRANsSPORT.—Leeds and District Gradu- 
ate and Student Section: To-night, 7 p.m., Leeds 
Church Institute, Albion-place, Leeds. ‘The German 
Railway Company,” by Mr. D. A. Lamb. London: 
Tuesday, March 21, 6 p.m., Institution of Electrical 
Engineers, Victoria-embankment, W.C.2. Informal 
Meeting. ‘“‘ How Transport Serves Industry,” by Mr. 
W. Oldham. 

Institute oF Merars. Sheffield Local Section: To- 
night, 7.30 p.m., The University, Sheffield. Discussion 
on “ Annealing.” 

Junior INstiTuTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘‘ Developments of 
Internally-Fired Boiler Plants,” by Mr. G. E. Lofts. 
Friday, March 24, 7.30 p.m. “The Foundations of 
Architectural Design,” by Mr. J. R. Leathart. 

Roya Instirution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ The Structure of Alloys,” by Prof. W. L. 
Bragg. Saturday, March 18, 3 p.m. “ Developments 
in Cinematography: A Display of Films.” Tuesday, 


March 21, 5.15 p.m., “ Modern Astronomy,” by Sir 
James Jeans. Friday, March 24, 9 p.m. “ London 
Passenger Transport,” by Lord Ashfield. Saturday, 


March 25, 3 p.m. ‘“ Developments in Cinematography : 
A Display of Films.” 

INSTITUTION OF AUTOMOBILE ENGINEERS.—~Scottish 
Centre: Monday, March 20, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘‘ The Problem of Exhaust Silencing 
and Engine Efficiency,” by Dr. J. C. Morrison. North- 
Western Centre : Wednesday, March 22, 7 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Flow in Oil Injec- 
tion Systems,” by Drs. 8. J. Davies and E. Giffen. 

Royat Society or Arts,—Monday, March 20, 
8 p.m., John-street, Adelphi, W.C.2. Cantor Lecture. 
“Welding and Allied Processes for Engineering Pur- 
poses,” by Mr. A. Stephenson (Lecture ITI). 

InsTITUTION oF Crvit ENGINEERS.—Tuesday, March 
21, .m., Great George-street, S.W.1. Ordinary 
Meeting. ‘“‘ The Construction of Aerodromes,” by Mr. 
H. A. Lewis-Dale. Wednesday, March 22, 6.30 p.m. 
Students’ Meeting. ‘“‘ Notes on Sewage Practice at 
Essen and Berlin, with Special Reference to Sludge 
Digestion,” by Mr. E. H. Ely. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 21, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1. “ Electricity in 
the Theatre and Cinema,” by Mr. J. Hall. 

SHEFFIELD METALLURGICAL ASsOCIATION.—Tuesday, 
March 21, 7.30 p.m., 198 West-street, Sheffield. ‘‘ Recent 
Developments in High-Temperature Refractories,” by 
Mr. C. Presswood. 

INSTITUTION OF SrRuCTURAL ENGINEERS.—<Scottish 
Branch: Tuesday, March 21, 7.30 p.m., 15, Rutland- 
square, Edinburgh. Ordinary Meeting. “* Railway and 
Road Construction at Home and Abroad,” by Capt. 
D. Robins. London: Thursday, March 23, 6.30 p.m., 
10, Upper Belgrave-street, S.W.1. ‘‘ Pressure Distribu- 
tion under Bases and Stability of Foundations,” by 
Dr. O. Faber. Midland Counties Branch: Friday, 
March 24, 6 p.m., 95, New-street, Birmingham. Eighth 
Annual General Meeting, followed by Ordinary Meeting. 
** Welded Structures,” by Mr. G. J. Voce. 

LIVERPOOL ENGINERING SocreTy.—Wednesday, 
March 22, 6.30 p.m., 9, The Temple, 24, Dale-street, 
Liverpool. ‘‘ Design of Aircraft,” by Flight-Lieut. N. 
Comper. 

Norts-East Coast InstiruTrion oF ENGINEERS. AND 
SHIPBUILDERS.—Graduate Section: Wednesday, March 





22, 7.15 p.m., Mining Institute, Newcastle-on-Tyne. 
“* Diesel-Electric Locomotives,” by Mr. 8S. G. Irving. 
Friday, March 24, 6 p.m. “ Influence of Improvements 
in Propelling Machinery on Cargo Ship Design,” by 
Mr. O. Hurst. ; 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 


March 24, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. ‘* The Facilities, 


Equipment and Current Research Work Carried Out 
in the Engineering +4. of the National Physical 
Laboratory,” by Dr. H. J. Gough. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Quite a healthy tone prevails 
in the Scottish stee] trade at the moment, and while there 
is not an abundance of work booked the tonnage of 
heavy material on hand is highly satisfactory in these 
dull times. Since this year began, there has been a gradual 
opening out of business, and everything points to an 
a in conditions as the spring advances. Not 
only has the shipbuilding industry made gratifying 
= , but there are indications of other trades 

ginning to improve and on the whole the p cts 
are much brighter. In the black steel-sheet trade there 
is again more business passing, and makers have been 
booking rather more freely of late. Some good orders 
are now on hand for shipment to Canada when the St. 
Lawrence opens again, and inquiries from that Dominion 
amount to quite a fair tonnage. The heavier sheets and 
galvanised sorts are not so active, and are, in fact, both 
very quiet. Prices generally are unchanged and are as 
follows :—Boiler plates, 91. per ton; ship plates, 81. 15s. 

r ton ; sections, 81. 7s. 6d. per ton; black steel sheets, 
Pin. 8. r ton, and galvanised corrugated sheets 
(No. 24 gauge), 111. 5s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there is stil) a great scarcity of busi- 
ness, and much broken time exists at the works. The 
re-rollers of steel bars are also very short of specifications, 
and with competition so keen the outlook is not very 
bright. The current market quotations are as follows :— 
Crown bars, 91. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
7l. 58. per ton for home delivery, and 61. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the pig-iron trade of Scotland over the 
week and the demand from all sources is very limited. 
Two blast-furnaces of the Shotts Iron Company, which 
have been idle for two years, were res on Monday 
and the by-product plant was also set to work. There is 
little businéss on export account, but makers are very 
hopeful of an increased demand in the near future. The 
following are to-day’s market prices :—Hematite, 66s. 
per ton, delivered at the steel works ; foundry iron No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 
ast Saturday, March 11, consisted of 102 tons, which all 
went coastwise. During the corresponding week of last 
year the shipments totalled 285 tons, and, strangely 
enough, all went coastwise. 

Shipbuilding —What is considered one of the most 
important contracts of the 1932 construction programme 
of the Admiralty has just been officially placed with 
Messrs. Fairfield Shipbuilding and Engineering Company, 
Limited, Govan. It is to build a destroyer repair ship, 
which will be named Woolwich, and many — features 
will be embodied in the design. Full particulars are not 
available, but it is understood that she will be between 
550 ft. and 600 ft. in length, and will be fitted with two 
sets of single-reduction geared turbines, steam being 
supplied by high-pressure water-tube boilers. The 
value of this contract will be about 600,000/. Much 
employment will result from the placing of this contract, 
as many local firms will receive sub-contracts for the 
auxiliary equipment, and, in addition to something like 
2,000 men being employed at the Fairfield yard and 
engineering shops when construction is in full progress, 
several hund men at other establishments will be 
kept busy on the sub-contracts, The equipment of the 
Woolwich will include moulding shops, turning and fitting 
shops, carpenters’ and joiners’ shops, brass- finishing shops, 
&c. She will, in fact, be thoroughly ny ep in all 
respects, for carrying out destroyer repairs in the shortest 
possible time. 








Bosy PrecripiraTion PLant: Erratum.—We regret 
that in our account of the exhibit of Messrs. Alfred 
Herbert, Limited, at the British Industries Fair, the 
illustration of the precipitation plant on page 243 ante, 
indicated that the apparatus was made by Messrs. Robert 
Boby, Limited. The name should, of course, have been 
Messrs. William Boby and Company, Limited, the well- 
known makers of water-softening plant, of 62-64, Brook- 
street, London, W.1. 


CanapIAN Inquiry FoR Motor VEHICLE PARTs.— 
The Department of Overseas Trade informs us that 
H.M. Senior Trade Commissioner in Canada has received 
an inquiry from a firm desirous of purchasing motor- 
vehicle parts, equipment and accessories, including 
front and rear axles, wheels, steering gear, engines, 
transmission components, frames, and tyres. Further 

iculars may be obtained from the Department, at 

5, Old Queen-street, London, 8.W.1, quoting reference 
No. G.X. 12,367. 








































































































































306 


ENGINEERING. [MARCH 17, 1933. 








7-H.P. TWO-STROKE AIRLESS-INJECTION 


CONSTRUCTED 


Fia. 1. 


HARRISON’S FIRST MARINE 
TIMEKEEPERS. 


An interesting piece of horological work has recently 
been completed by Lieut.-Commander R. T. Gould, 
R.N. (retired), who during the last twelve years has 
cleaned, overhauled, repaired, and restarted the four 
marine timekeepers constructed by John Harrison 
(1693-1776) in connection with the Government offer 
of a prize for a method of determining the longitude at 
sea. The problem of finding the longitude of a ship 
had long occupied the minds of navigators, and by the 
beginning of the Eighteenth Century it had become so 
urgent that in 1714 an Act of Parliament was 
offering sums of 10,0001., 15,0001., and 20,0001. to 
anyone who could discover a means of finding the 
longitude within 60, 40, or 30 miles, respectively. 
Newton had declared that the most promising method 
was that of using “ a Watch to keep time accurately,” 
and Harrison's great achievement was the construction 
of such an instrument. His earlier timekeepers were 
like big elaborate clocks, but his fourth was like a large 
watch. Tested during a five months’ voyage to Jamaica 
aud back in 1762, this instrument lost less than two 
misutes, and Harrison was adjudged to have won the 
20,0001., which, however, was net paid without a lot 
of haggling. Harrison, who was « Yorkshire carpenter, 
made his first marine timekeeper during 1728-1735, 
and this was tested in 1736 in H.M.SS. Centurion and 
Orford. A satisfactory report brought Harrison 5001l., 
and he then began making a second and then a third, 
for which in 1749 he was awarded the Copley Medal of 
the Royal Society. For thirty years No. 1 stood in 
Harrison's shop in Red Lion-square, after which it 
became the property of the Government and was 
removed to Greenwich. Official records show that it 
was last in use on June 17, 1767. It was then allowed 
to fall into disrepair, and when, in 1931, Commander 
Gould was given permission to recondition it, many 
parts were missing. These have now been replaced, 


and on February | this year the clock was restarted. 
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i : j } ric j in future will be kept | Mesars. Fraser and Chalmers Engineering 
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S s | Raedt under hi . 
Gould, who is the author of the standard work on the | fee, sbeody eae a a Fonthesnh in the mining, 
marine chronometer, is to be heartily congratulated on metallurgy and power-generation industries, and is also 


the success which has attended his efforts. being employed for ventilating the new tunnel under 
lthe Scheldt at Antwerp. It incorporates a special 


“a | intake distributor, which is designed for dealing with 
“ Apra”’ Fans.—By ment with Mesars. Scott | dust-laden and air, and this is claimed to prolong 
and Strutt, Limited, 25, Victoria-street, London, 8.W.1, | the life of runners. 
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THE SEVERN BARRAGE SCHEME. 


At a time when post-war optimism ruled our 
affairs the Ministry of Transport promulgated a 
scheme for utilising the tidal power of the Severn 
in a document, which, as we then said, read sus- 
piciously like a company prospectus. No costs 
and few technical data, as to how the work was 
to be carried out, were given, though it was stated 
that it would employ 10,000 men for seven years, 
and it was estimated that the annual output avail- 
able for distribution would be 1,360,000,000 kw.-hr. 
The Water Power Resources Committee of the 
Board of Trade, which was then examining this 
and other similar projects, were unkind enough 
to point out the extravagance of the idea on more 


rth | than one ground. Engineering opinion was crystal- 


lised by Professor F. C. Lea in a statement that 
for economic reasons the suggestion was seriously 
open to question, since not only was it doubtful 
whether electricity from the tides could be produced 
at a price comparable with that at which it was 
then obtainable from steam stations, but that it 
might be difficult to find a market for it within 
reasonable distance of the plant. 

After a period of oblivion, caused either by this 
reception or by the fact that politicians had found 
something else to engage their activities, the scheme 
was rejuvenated during the first Labour Govern- 
ment’s tenure of office. Lord Snowden then an- 
nounced that 95,0001. was to be spent on an investi- 
gation which was to determine whether a suitable 
site for the barrage was available, and whether the 
geographical, hydrographical and economic circum- 
stances would enable it to be constructed. A Com- 
mittee was appointed by the Lord President of the 
Council, as head of the Department of Scientific and 
Industrial Research, Mr. C. S. Albright being the 
chairman with Professor A, H. Gibson and Mr. 
Maurice Wilson among the members. This body was 





to study more particularly the geological problems, 
while Sir Maurice Fitzmaurice and Sir John Purser 
Griffith were instructed to report on the engineering 
questions involved. Almost exactly a year later, 
when a Conservative Government was in office, 
this body suffered a sea change into a sub-Committee 
of the Committee of Civil Research, with Lieut.- 
Colonel J. T. C. Moore-Brabazon as chairman, and 
a personnel not greatly different from that of its 
predecessor. 

Almost immediately after its appointment, the 
committee reported that a prima facie case for the 
scheme had been made out, and were granted funds, 
so that a hydrographic survey might be carried out 
at English Stones,* the point on the river, of the 
three suggested, which appeared to be the best 
site for a barrage; to enable Professor Gibson to 
construct a model and to conduct experimental 
investigations thereon ; and to obtain a preliminary 
report on the engineering problems from Messrs. 
Coode, Wilson, Mitchell and Vaughan-Lee. In 
1929, it was reported that the construction of 
a barrage at English Stones was practicable, that 
the contour of the bed obtained on the model 
without a barrage virtually coincided with that 
actually disclosed by the survey and that it was, 
therefore, fair to assume that a barrage would not 
seriously interfere with navigation or sewage dis- 
posal and would actually reduce the effect of inun- 
dations in the upper estuary. It was accordingly 
recommended that a complete tidal power scheme 
should be prepared ; and this has since been done 


4| by the consulting engineers, under the detailed 


supervision of an expert sub-Committee, of which 


6| Sir John Snell is the chairman and Professor Gibson 


and Sir Basil Mott among the members. This sub- 
Committee recently concluded its labours and a 
final report,t which has been published by the 
Stationery Office, has, as a result, been submitted 
by the main body. 

We recount this past history to show that the 
conclusions are put forward as the result of careful 
examination and not merely as a help towards 
the solution of our unemployment problem. Before 
dealing with this latest document, it may also be 
recorded that engineers have always regarded the 
utilisation of tidal power as possible, and that as 
long ago as 1880 it was suggested that the Severn 
might be utilised for compressing air for use in 
mines. They have, however, preferred to reserve 
their opinion on its practicability until fully worked- 
out details of a specific scheme were available. In 
other words the problem, they have felt, has no 
general solution. In respect of detail the present 
report, as will be seen, makes a distinct step forward ; 
and it is a pity, therefore, that it is not accompanied 
by the report of the expert sub-Committee, though 
we understand that this is shortly to be published. 
As it is, comment must be confined to the general- 
isations and financial details which are contained in 
the main document. 

The latest geological investigations confirm the 
earlier view that the best site for the barrage is at 
English Stones, and Professor Gibson is now able to 
recommend a type of barrage structure, which will 
conform to the natural conditions in the estuary. 
The same authority and Mr. Shirley Hawkins have 
also independently estimated that the output per 
tide would be 4,680,000 kw.-hr. at spring tides, 
3,190,000 kw.-hr at mean tides, and 1,300,000 kw.-hr. 
at neap tides. As there are 706 tides per annum, 
the total potential output each year would, there- 
fore, be 2,252,000,000 kw.-hr., of which about 
45,000,000 kw.-hr. would be required for operating 
the sluice gates and other plant, leaving 2,207,000,000 
kw.-hr for delivery to the grid. It is assumed that 
to generate this power, 72 turbines with a maximum 
output of 17,000 brake horse-power would be in- 
stalled, thus marking a distinct advance over the 
1,300 kw. unite originally suggested meen 
of Transport. Only 67 of these units would be 
required at any one time. 

It is stated that the constructional period would 
last for about 15 years, and that the works would 
include a turbine dam 4,550 ft. long and a sluice 


* English Stones lies just down stream of the line of the 
Severn’ Tunnel.—Eb. E, 

+ Economic Advisory Council, Severn Ba Committee, 
Report. London: H.M. Stationery Office. 6d. net. 
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dam 6,825 ft. long. The Shoots Channel, which is 
about 1,200 ft. wide, and runs along the northern 
edge of the English Stones, would also have to be 
blocked and an embankment dam 4,000 ft. long 
constructed in it. A railway on embankments 
leading up to the barrage viaducts, locks, an 
impounding basin, transmission towers and a control | 
station are also included in the project, the estimated 
total cost of which is 29,325,000/. Of this, 8,991,000/. | 
is divided between the roadway authorities, the | 
Great Western Railway Company and the authority 
responsible for operating the locks and regulating | 
the impounding basin, leaving 20,334,000/. for | 
the barrage and power scheme proper. It is pro- | 
posed that this sum should be raised by a loan with 
a government guarantee, the total amount required 
with compound interest at 4 per cent. during the 
constructional period of 15 years, being 25,457,500. 
The repayment periods, which would begin on the 
completion of construction, are assumed to be the | 
same as those normally adopted for government | 
projects, and would vary, from 75 years for the | 
permanent civil engineering work, to 20 years for | 
the electrical machinery. On this basis it is esti- | 
mated that it would be possible to deliver electricity | 
to the transmission lines at the cost of about 0- 18d. 
per kw.-hr. It is not easy to criticise this assump- 
tion since, as we have already stated, the technical 
data on which it is based are not yet available. In 
view of the composition of the Committee by which 
it is put forward, it may, however, be accepted. 

To construct a barrage without a storage reservoir | 
would, however, mean that the amount of energy | 
delivered was intermittent, while the time of day 
at which it was available would depend on the state | 
of the tide, so that it would not easily fit in with | 
the ordinary supply. A full staff would, therefore, 
have to be maintained at the interconnected thermal 
stations, and the only saving at the latter would | 
be in the amount of coal consumed. Moreover, 
the cost of the electricity generated at the barrage | 
would compare unfavourably with the 1930 average 
figures of 0-1063d. per kilowatt-hour in the Mid- 
lands and 0-1688d. per kilowatt-hour in Southern 
England, and the Committee quite rightly holds 
that the economic practicability of the scheme 
thus depends on whether this difference can be 
corrected by use of storage. It has been found that 
such storage could best be provided by the construc- 
tion of a high-level reservoir at Trelleck Grange on 
the Wye about 8} miles north of Beachley Point. 
This reservoir would cover about 750 acres and 
wound impound 53,300,000 cub. yds. of water 
between the levels of 500 and 450 O.D. The effec- 
tive head above the power house would be 440 ft. and 
the energy stored between the levels indicated would 
provide 15,330,000 kw.-hr. with an additional 
4,820,500 kw.-hr. between 450 and 400 O.D. Water 
would, of course, be pumped into this reservoir 
during the operation of the tidal turbines and would, 
in turn, drive secondary generating plant, so that a 
24-hour supply of electricity would be obtainable. 
This part of the scheme has not been so fully worked 
out as the other, but it is estimated that its total 
cost, including interest during the constructional 
period, would be 11,468,901/. Its advantages are 
stated to be that both the ordinary intermittency 
and the seasonal intermittency, caused by the 
surplus and deficiency during the spring and neap 
tides, would be corrected and that the cost of the 
transmission lines could be reduced, owing to energy 
being delivered at a lower maximum rate. It 
would, however, mean that the total amount of 
energy available each year for general purposes 
would be reduced from 2.207,000,000 kw.-hr to 
1,610,000,000 kw.-hr., owing to the losses incurred 
for pumping. It is considered that this energy 
could most economically be utilised by supplying 
20,000,000 kw.-hr. per annum at a 34 per cent. 
load factor and 284,000,000 kw.-hr. at a 10 per cent. 
load factor from the main station and 310,000,000 
kw.-hr., at a 34 per cent. load factor and 596,000,000 
kw.-hr. at a 15-25 per cent. load factor from the 
secondary station. In other words, more than half 
the output would be supplied at a very low-load 
factor. It could thus be utilised for dealing with 





| 


| 


the peak load more efficiently than could single- | 


shift thermal stations. 


barrage and secondary stations is estimated to be 
0-2372d. per kilowatt-hour, compared with 0-375d. 
per kilowatt-hour at a 34 per cent. load factor now 
obtainable at the most efficient stations, or 0-3d. 
per kilowatt-hour at the stations, such as that at 
Battersea, which are in course of erection. The 
capital necessary for its construction would also 
compare favourably with that for a coal-fired 
station of similar size. It is true it would be 
necessary to construct some 400 miles of double 
line to transmit the power from the Severn to 
various parts of the country, and that these would 
cost 3,000,0001., but it is considered that as 
extensions to existing lines will in any event be 
necessary only 1,500,000/. of this amount should 
be allocated to the scheme. On this basis the 
total cost of the storage scheme would be 12,968,901/. 
The annual charges on this amount, under the 
conditions stated, would be 827,416l., and on 
the barrage itself 1,623,869/., making a total of | 
2,451,285’. On the other hand, the annual cost 
of supplying the same amount of energy under 
the same load factor conditions from coal-fired 
plant would be 3,737,0001., so that the saving in 
favour of tidal working would be 1,285,715/., or 
1,099,215/. if the ‘interest on the coal-fired plant 
capital were taken as 4 per cent. instead of 64 per 
cent. These calculations must again be given 
without comment, except to say that the main 
deduction from them is that combined barrage 
and secondary storage stations could produce 
electricity at a cost which would only be two-thirds 
of that required to generate the same amount in 
coal-fired plant. 

It will be gathered from what has been said, that 
the sub-committee, whose professional status is | 
such that their opinion cannot be lightly traversed, | 
has made out a good case for the scheme on technical | 
grounds. They may even be said to be definitely 
favourable to it. They wisely disarm their critics, 
however, by pointing out that it is only on those | 
grounds that the report is submitted, and that 
there are certain lines of investigation which must 
be undertaken before it can be decided whether in 
the national interest the scheme should be proceeded 
with. These grounds, stated briefly, are that the 
total cost of the whole scheme will be rather over 
50,000,0001. ; that the supplementary works, such 
as roads railways, and locks, the costs of which, 
12,300,0001., are included in this figure, though they 
might not be considered necessary on other grounds | 
and might cause substantial for a time, 
would, if not proceeded with, unfavourably affect 
the finances of the power scheme ; that in spite of 
the care with which they have been worked out, the 
estimates may prove inadequate and that a change 
in values might alter the cost of production, either 
to the advantage or the disadvantage of the scheme. 
They do not consider it their duty to weigh the 
technical advantages of the scheme against these 
risks, as they have conceived this to be outside 
their terms of reference. 
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NOTES. 
O-EnGInE TROUBLES. 

IN a paper contributed to a meeting of eleven 
technical sdcieties, on the 7th inst., and organised 
by the Institution of Automobile Engineers, Mr. 
H. R. Ricardo, F.R.S., discussed some imperfectly 
explained troubles experienced with petrol and 
Diesel engines. Amongst these are the comparatively 
frequent but somewhat erratic failures of the white- 
metal in big-end bearings. After a certain period 
of service, small cracks appear in the white-metal 
lining the top half of the bearing, directly in line 
with the connecting rod. These cracks spread 
rapidly and multiply until the whole surface becomes 
a complete mosaic, pieces of which ultimately 
become detached and attempt to climb over their 
neighbours. It is stated that about 60 per cent. 
of oil-engine builders, both at home and abroad, 
have experienced troubles of this kind, whilst other 
makers enjoy comparative immunity. Apparently 
neither speed or lubrication is an important factor. 
| As remedies, Mr. Ricardo suggests, where possible, 
the use of built shafts and floating bearings. These, 
|he states, are immune since they are constantly 


|of a petrol engine blew clean off. 
| of 


not always repeated on the same spot. White- 
metal linings should, he states, have a thickness of 
the order of 10 mils to 20 mils, and be mounted on 
thin steel shells. A letter on this subject appears 
on page 299. In his paper, Mr. Ricardo also 
suggests that the heavy wear of oil-engine liners 
often experienced is mainly due to chemical 
action, and is thus corrosion rather than erosion. 
The wear averages, he states, some 3 mm. to 
4 mm. per 1,000 hours run in the case of petrol 
engines, but is generally some 75 per cent. greater 
in airless-injection oil engines. The amount appears 
to be nearly independent of the speed of revolu- 
tion, but may vary with the pressure and with 
the fuel used. In general, it takes the form of 
deep grooves near the top of the piston travel, 
tapering off to a minimum at mid-stroke level. 
In sleeve-valve engines, the wear is only about 
one-tenth as great as in engines with stationary 
liners. The total loss of metal from the liner is 
many times the loss from the piston rings, which 
seems inconsistent with the view that erosion is the 
main factor responsible. Moreover, the wear is 
not reduced, but is actually increased, if the liners 


| are made of case-hardened metal or nitrided steel. 


Since marine Diesel engines suffer as severely as 
their fellows in land service, the damage cannot be 
attributed to dust carried in on the suction stroke. 
Mr. Ricardo notes further, that the rate of wear is 
greatly increased by the use of fuels having high 
ignition temperatures. He suggests that the 
phenomenon is connected with the fact that when a 
flame is suddenly chilled by contact with a relatively 
cold surface, combustion is checked and partial 


| products formed, which are strong oxidising agents. 


These are able to attack the metal near the highest 
position of the piston because of a failure of the 
lubrication there, the oil between ring and liner 
being squeezed out owing to the high pressure and 
to the slow motion of the piston at the dead centre. 
He recalls a case in which, during a test, the cylinder 
An examination 
it, made within 30 seconds of the accident, 
showed a band of rust corresponding to the highest 
position of the topmost piston ring. The rest of 
the cylinder was well covered with lubricating oil 
and was not attacked. If an engine were shut-down 
in the ordinary way, this band of rust would be 
removed by the motion of the piston and by the 
lubricating oil, which, once ignition was stopped, 
would no longer be expelled by high explosion 
pressures. 


Tue Unt River Hypro-Etxecrric ScHEME, 
PUNJAB. 

In 1930, in ENGINEERING, vol. cxxix, page 815, 
we gave an account of the Uhl River, or Mandi, 
hydro-electric scheme then under construction in 
the Punjab. This scheme, which is the largest so 
far undertaken by the Government of India, is 
now completed and was opened by His Excel- 
i\lency the Viceroy of India on March 10. The 
undertaking is a notable one in several ways, while 
in the minds of many it will be scarcely possible to 
| dissociate it from the tragic death, due to a motoring 
accident, of Col. B. C. Battye, D.S.0., who, from its 
| inception until May 16, 1932, acted as chief engineer 
of the enterprise, and had brought to bear an 
|immense amount of energy on it. In its first 
stage, now completed, the works have a capacity of 
48,000 kw., while when the full development has 
been completed, the output will be 120,000 kw. 
| The undertaking is also the first in India to employ 
132,000-volt transmission. The scheme is based on 
| the fact that the Uhl and Rana rivers flow roughly 
| parallel with each other at a distance of about 
|six miles, but at a difference of elevation of about 
| 3,000 ft., the two being separated by a spur of the 
| Dhauladhar range. Water from the Uhl is passed 
| through a tunnel under this ridge and discharged 
|into the Rana, the present stage utilising a flow of 
| 150 cusecs, and a head of 1,800 ft. In order to equal- 
lise the flow a reservoir of some 7,000,000 cub. ft. 
capacity has been provided in the Uhl valley, while 
the length of the tunnel is 2} miles, and has a dis- 

| charge capacity of 600 cusecs. Most of the interest- 
| ing features of the work were touched upon in the 
article already referred to, among them being the 





The average cost of electricity delivered by the! turning and the blow, due to the explosion, is’ inclined haulage ways on both sides of the ridge, 
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and the steam tramway 2 miles long, along the 
ridge itself at an elevation of from 8,000 ft. to 
8,330 ft. The contractors for the turbo-generator 
sets, switchgear, &c., were Messrs. The British 
Thomson-Houston Company, Limited, Messrs. Bov- 
ing and Company, Limited, supplying the turbines 
themselves, the transmission line was supplied by 
Messrs. Callender’s Cable and Construction Com- 
pany, Limited. The tunnel openstock pipes were in 
the hands of Messrs. Perrins, Limited, Messrs. Glen- 
field and Kennedy, Limited, supplying the hydraulic 
gates, valves and screens. The transmission towers 
have been supplied by Messrs. United Steel Products 
Company and the American Bridge Company. 
Mr. A. R. Astbury, C.I.E., M.Inst.C.E., of the 
Punjab P.W.D., Hydro-Electric Branch, has acted 
as commercial manager, and after the death of 
Colonel Battye, Mr. N. P. Thomas, formerly superin- 
tending engineer, succeeded to the post of chief 
engineer. Messrs. Merz and McLellan, and Sir 
Alexander Gibb and Partners, acted as consulting 
engineers, Messrs. Preece, Cardew and Rider, Sir 
Alexander Kennedy and Donkin, Dr. N. E. Griiner 
and others being called in in connection with special 
aspects of the work. The scheme, including trans- 
mission and local distribution, as described in our 
previous article, will have cost about 5,000,000/. 
sterling. 


ComMPRESSED-AIR TUNNEL AT THE NATIONAL 
PuysicaL LABORATORY. 


The new compressed-air tunnel for model experi- 
ments installed in the Aerodynamics Department of 
the National Physical Laboratory has now been 
completed and is ready to be put into regular service. 
Full particulars of the tunnel have already appeared 
in our columns,* but we may remind our readers 
that it consists of a steel cylinder, some 17 ft. in 
diameter and 50 ft. in length, which can be charged 
with air at a maximum pressure of 25 atmospheres. 
The air can be circulated at speeds up to 60 m.p.h. 
by an airscrew driven by an external motor and in 
its course the air passes over the model, which is 
suspended in a frame. The forces and moments 
on the latter are measured electrically, the principle 
of the Kelvin balance being employed for this 
purpose. The advantage of carrying out aero- 
dynamic tests in compressed air is that they can be 
made at the same Reynolds’ number as applies to 
the full-size aeroplane, and scale effect should there- 
fore be eliminated. For example, with a wind speed 
of 60 m.p.h. at a pressure of 25 atmospheres, and a 
one-tenth scale model, the conditions should be 
exactly similar to those applying to a full-size 
machine flying in free air at a speed of 150 m.p.h. 
The first tests made in the new tunnel will be carried 
out on a number of aerofoil sections, the properties 
of which are well known. Some of the same sections 
are now being tested full size on the Parasol mono- 
plane at Farnborough and a model of this machine 
is also being constructed so that a direct comparison 
will be possible between the model tests and the 
results obtained in actual flight with various wing 
sections. Later, tests will be made on streamline 
bodies in order to extend existing knowledge of the 
drag on such forms, since this shows considerable 
scale effect. In general, any test made in the 
ordinary wind tunnels in which this effect is pro- 
minent will be investigated in the new compressed- 
air tunnel. We have no doubt that, in the hands of 
the Superintendent of the Aerodynamics Department, 
Mr. E. F. Relf, and his staff, this valuable piece of 
equipment will do much to maintain the leading 
position of the British aviation industry by providing 
accurate design data and solving existing problems. 


THE RECLAMATION OF THE ZUIDER ZEE. 


Although, from time to time, comprehensive 
accounts have been given in these columns of the 
works in connection with the reclamation of the 
Zuider Zee, the number of photographs our space 
has allowed us to reproduce has been limited. An 
opportunity to supplement thése accounts by further 
views, and for those not familiar with them to learn at 
first hand something of this great feat of engineering, 
occurred, however, on Friday, March 3, when the 
Director of the Zuider Zee Works, Mr. V. J. P. de 











Blocq van Kuffeler, gave a descriptive lecture upon 
it, fully illustrated by lantern slides. The lecture 
was delivered in the Drapers’ Hall, Throgmorton- 
street, by kind permission of the Master and Wardens 
of the Drapers’ Company, and the proceeds were 
generously handed to King Edward’s Hospital Fund 
for London. Apart from the purely technical side, 
the lecture was very interesting as demonstrating 
the progress already made in settling the reclaimed 
North-Western polder. The views showed rows of 
houses, schools, and fields of growing grain on land 
over which, two or three years ago, the fishing 
fleets of the inland sea were sailing. The working 
of the new ground, both by hand and by tractors 
and other machinery, was shown, and though it 
appeared somewhat soft, its state, considering the 
short length of time it has been exposed to the 
air, not only bore witness to the effectiveness of 
the methods of drainage adopted, but augured 
well for the future. In our opinion, the present 
condition is remarkable, and all who have the 
welfare of Holland at heart must feel that, in spite 
of financial difficulties, the complete scheme must 
logically be carried out. The mere fact that a consid- 
erable increase of land area will result is not the whole 
of the benefits accruing from the scheme. The large 
body of fresh water, secured by the formation of the 
Yssel Lake, will be invaluable as a supply for agricul- 
tural and industrial uses, the absence of tidal move- 
ment will mean less costly maintenance of dykes on 
the inland shores, and those dwelling on them will 
be relieved from the menace of tidal flooding. It is 
not inconceivable that a fresh-water fishing industry 
may eventually arise on the Yssel Lake, though 
the complete change from salt to fresh-water may 
be of somewhat long duration. We understand, 
indeed, that in a somewhat parallel case in the 
United States, a stratum of brackish water still 
exists at the bottom of an enclosure made twenty 
years ago. His Excellency the Netherland Minister, 
Jonkeer R. de Marees van Swinderen, presided at 
the lecture, and in proposing a vote of thanks to 
the lecturer, reminded the audience that visitors 
from these shores to those of the Zuider Zee would 
be assured of a cordial welcome. The lecture was 
given on the preceding night at the Institution of 
Civil Engineers, when a display of cinematograph 
films, in addition to the lantern slides, showing the 
work in progress provided additional technical 
detail. 





SWIFT PARTICLES. 


At the Royal Institution on Saturday, March 4, 
Lord Rutherford delivered the fourth lecture of his 
course on the “ Detection and Production of Swift 
Particles.” 

He said that the Geiger counter, though extremely 
useful, had the drawback that it responded almost 
equally well whether the ionisation produced in the 
counter was large or small. A counter in which the 
response was strictly proportional to the ionisation 
produced had been developed by Dr. Wynn-Williams 
and described by the speaker in the course of lec- 
tures he delivered two years ago. Two parallel 
strips of gauze or foil spaced 3 mm. or more apart, 
were placed in the path of the rays to be studied. 
Between the strips a potential difference of 200 
volts or more was maintained, and when a beam of 
%-rays or of protons was passed through the strips, 
the pairs of ions liberated in the interspace between 
the two were attracted in opposite directions. The 
minute current thus established was then multiplied 
up by thermionic valvesso astooperatea loud speaker 
or a mechanical counter. In this way the original 
current was magnified by as much as 10°. In working 
with «-rays the strips were spaced about 3 mm. apart, 
but with rays of protons this distance had to be 
increased, since, speaking roughly, the ionisation 
produced at a stated speed was proportional to the 
square of the charge. The counter in question could 
also be coupled up to a string electrometer, which 
recorded by a kick every ion that passed. A photo- 
graphic record was obtained of these, and the height 
of the kicks registered on the trace was proportional 
to the strength of the ionisation produced. As 
already mentioned, the apparatus could be made to 
operate either a loudspeaker or a mechanical 





* See vol. cxxix, page 808 (1930), and vol, cxxxii, 
page 428 (1931). 


counter recording at rates of as much as 1,000 per 


made of the thyratron which was a special valve 
having its filament completely surrounded by its 
grid. The bulb was filled with mercury vapour. 
Any discharge between filament and grid started 
an arc, with a current strong enough to operate a 
mechanical counter. Once started, however, the 
arc persisted, and hence a relay was incorporated 
in the circuit feeding the are. When this relay 
operated, the current was broken and the thy- 
ratron was restored to its original condition. The 
thyratron was, however, very susceptible to vibra- 
tion, from which it had to be carefully shielded. 
The Wynn-Williams counter hardly responded at 
all to B-rays, or electrons generally, but worked well 
with both «-rays and protons. 

Streams of the latter could be produced by bom- 
barding a sheet of paraffin by the a-rays from 
polonium.  Positively-charged hydrogen atoms 
were then shot out in all directions, but had a range 
in air not exceeding 20 cm. When boron was bom- 
barded in the same way, the «-particle entered into 
the atomic nucleus, and was captured by it. 
During this disturbance a proton was shot out and 
might have a range of 70 cm. Remarkable results 
were observed when a sheet of beryllium was 
bombarded by the polonium rays. In that case no 
protons could be detected, but a very penetrating 
radiation was given off which its discoverers very 
naturally regarded as y-rays shot out from the 
beryllium nucleus as the result of its bombardment. 
In studying this phenomenon, Madame and M. 
Curie-Joliot were led to place a sheet of paraffin 
in the path of this radiation. Any “self-respecting” 
radiation would naturally be reduced in intensity 
by having to pass through this additional material, 
but actually its strength appeared to be more than 
doubled. Dr. Chadwick had accordingly come to the 
conclusion that the radiation from beryllium was 
not of the y-type, but consisted of a stream of fast 
particles very different from any ever before observed. 
These particles, he suggested, were neutrons, having 
the same mass as the proton, but carrying no charge. 
These neutrons were shot out of the beryllium, and 
in passing through the paraffin collided occasionally 
with a hydrogen nucleus, expelling it as a proton. 
Owing to their charge these protons could ionise 
air, whilst the neutron having no charge could 
ionise it to only a very small extent, if at all. 

Having no charge the neutron could pass freely 
through molecules, and, in fact, if a thick sheet of 
lead were inserted between the beryllium and the 
paraffin sheet, the effects observed were very little 
weakened. 








THE ENGINEERING OUTLOOK. 
VII.—Tue Locomotive InpustTRY. 


At the end of 1932, some difficulty was felt in 
making any forecast for that year in this branch 
of engineering. On the one hand, it was certain 
that the British industry would enjoy a considerable 
advantage as against its principal competitors, 
all of which are gold standard countries, as the 
principal markets are mainly off the gold standard. 
On the other, it was recognised that, in the prevailing 
state of affairs, all purchasers would defer all but 
strictly necessary replacement orders in the interests 
of supposed economy. The event has shown that 
the dimiriution in aggregate orders due to the last 
consideration has greatly outweighed the competitive 
advantage due to the former. As regards the home 
market, this is, of course, practically non-existent 
from the point of view of the locomotive manu- 
facturers with whom this article is concerned. The 
railway companies, in satisfaction of their own 
requirements, have turned out some 220 new. loco- 
motives, and have placed scarcely any outside 
orders. The demand of the home railways has 
also been smaller than in recent years owing to the 
liberation of many modern locomotives as a result 
of the electrification of the Brighton line. The 
strength of the locomotive industry having been 
undermined for many years by this policy of the 
railway companies, the collapse of export business 
was bound to follow, and has been progressive until 
the present crisis has reduced business to negligible 
proportions. The only bright feature of 1932 has 
been the courage with which the industry has faced 





minute to 1,500 per minute. To this end use was 


misfortune, and the successful pioneer work with 
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THE LOCOMOTIVE INDUSTRY. 


TABLE ITI.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUE £000. 



























































Locomotives. | 1924. ! 1926. 1928. | 1929. 1930. ! 1931. | 1982. 
deetecaion | as 
£ Per cent. £ Per cent. £ Per cent. £ Per cent. £ Per cent. £ Per cent. £ Per cent. 
United Kingdom 1,852 28-7 8,043 54-8 3,533 60-7 8,275 56-0 || 3,751 52-9 1,497 45-4 306 31-0 
Germany .. rt 1,042 16-2 1,228 22-1 1,120 19-2 1,241 21-2 2,852 40-2 1,106 33-5 235 24-0 
U.S.A. 1,279 19-9 1,054 19-0 654 11-2 981 16-8 139 2-0 204 8-9 63 6-0 
France 325 5-0 220 4-0 216 3-7 296 5-1 276 3-9 349 10-6 390 39-0 
Sweden .. 1,949 30-2 | “ 0-1 300 5-2 54 0-9 77 1-0 54 1-6 | = — 
Total | 6,447 100-0 5,551 100-0 | 5,823 | 100-0 | 5,847 | 100-0 || 7,095 100-0 3,300 100-0 | 994 100-0 
| | | 
TABLE IV.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME, TONS. 
= ie i re T > l 
Locomotives. | 1924. ] 1926. ! 1928. | 1929. 1930. | 1931. 1932. 
| Tons Per cent. Tons Per cent. | Tons Per cent. || Tons Per cent. Tons | Per cent. | Tons Per cent. Tons Per cent. 
United Kingdom 23,563 62-3 33,968 61-8 41,231 67-6 40,316 64-8 50,566 52-9 19,852 50-7 3,154 38-3 
Germany .. a 16,906 37-6 16,858 30-7 16,825 27-6 17,714 28-4 41,059 42-9 |] 15,527 39-7 2'992 36-4 
France 4,525 10-1 || 4,119 7-5 2/399 4-8 4/226 6-3 || 4,032 4-2 || 3,756 9-6 2/079 25-3 
——— bs it | | 
Total 44,904 100-0 54,945 100-0 | 60,955 100-0 |} 62,256 100-0 ] 95,657 | 100-0 |} 39,135 | 100-0 8,225 | 100-0 























crude oil engine and Diesel-electric . locomotives, | affected adversely the profitableness of such work lead to which small amounts of tellurium had been 











which are evidence of technical enterprise. 

The export statistics show a catastrophic decline 
to the end of October and no significant recovery 
during the last two months. The figures for 1932 | 
and previous years are given in Table I. 

Taste I.—Locomotives. United Kingdom Exports. 
Monthly le Index, | Value, Index, 
Average. | Volume. | 1913100/ per ton. 1913 = 100 

| | 

| Tons, | £ | | 
19138 3,927 100 59-0 100} 
1922— 

Ist quarter ..| 4,268 | 108 165-0 | 279 

2nd o 1,741 44 168-5 | 285 

Srd | 1,748 | 44 «| «(150-8 255 

4th | 2970 | 75 | 144-5 «| ~l244 
1924— 

Ist quarter ..| 2,604 68 72-2 | 1292 

ie 4 Ge 61 | 72-8 123 

3rd : | 1,505 | 38 | 83-3 | 141 

4th , 1,223 31 | )| (08-2 166 
1926— | | 

Ist quarter 4,388 =| 111 90-6 153 

2nd, 2936 | 74 «| «(90-6 153 

ard | 1,953 | 49) | (81-2 154 

4th 2,046 2 |: C843 142 
1928— 

ist quarter ..| 2,622 | 66 80-8 | = 152 

2nd | 5,681 144 80-0 135 

eee ee ee a3-2 | 141 

4th -+| 2,631 67 96-6 | 163 
1929 

Ist quarter $3,197 | <8 76-0 | 198 

2nd | 3192 | 81 85-2 | 144 

Srd 3,193 81 | 85-2 144 

4th | 93,857 | 0s 79-2 134 
1930— | 

lat quarter 3,762 95 75-4 | 27 

2nd 4.833 | 123 76-1 | 129 

Srd 3,065 | 78 76-9 | 130 

5,195 | 132 69-9 118 | 

31 

let quarter ..| 2839 | 72 77-0 130 

2nd e |} 1,422 | 36 | | (80-8 136 

ard 1,881 7 67-6 114 

4th | 47% | 12 80-6 136 
1932— | 

Ist quarter 336i 9 | 103-0 174 

2nd, 320. | 5 93-2 157 

3rd e | 191 4 | 93-2 157 

4th a | 154 3 04-5 160 





In 1924, the value of export business was 58 per | 
cent. of total production, and in 1930 this proportion 
had risen to 83 per cent. according to the Census of | 
Production for these two years. If the latter | 
proportion held good for 1932, the plight of the 
industry is seen to be a serious one. The decline | 
of export markets is fairly general, two conspicuous 
examples being the Argentine which, in 1930, took 
over 10,000 tons, and in 1932, 9 tons, and British 
India, which in 1930 took over 23,000 tons, and in 
1932, 662 tons. The export of parts of locomotives | 
were in value 1,232,000/. in 1930, 553,000/. in 1931, 
and 288,000/. in 1932. The virtual suspension of 
replacement and maintenance all over the world 
must by now have piled up large arrears of demand, 
and the end of the depression may well witness a 
situation comparable to that which obtained in 
1919 and 1920. Unfortunately, the end is not yet 
in sight. 

In the home market, foreign manufacturers do | 
not present serious competition as regards the | 
securing of a few available orders, though it may be | 
observed that they have sometimes by their tenders | 





| have shrunk to nothing. 


as is going to the British manufacturer. The total | 
value of locomotive imports has been negligible in | 
recent years as shown by Table IT. 

TABLE ae Net a of Locomotives. 


£ 
1924 ... 5,303 1927 ... 14,765 1930 ... 18,606 
1925 ... 9,079 1928 ... 14,279 1931 ... 26,509 
1926 ... 12,736 1929 ... 9,081 1932 ... 6,915) 


The most important criterion of the competitive 
position of the industry being almost entirely con- 
cerned with export is an international comparison 
of the export of locomotives from the principal 
producing countries. Table III gives this com- 
parison in declared values in sterling converted at 
the average rate of exchange for each year. 

It will be seen from Table III that there has been 
a general collapse in these exports which, in 1931, 
were less than half those in 1930 and less than 
those in any other year under review. In Table IV, 
the corresponding figures of volume are given for 
those countries for which they are available. 

The general contraction of both volume and value 
of these exports, except in the case of France, is 
evidence that the British industry is a victim of the 
depression, and is not suffering from lack of 
competitive ability. The maintenance of French 
exports is shown by the figures of destination to be 
due entirely to large shipments to her African 
colonies, and this business is subsidised and con- 
trolled by government policy. Apart from this 
business, her exports like those of her competitors 


In 1933, it would appear that the prospects of the 
industry will be governed by two considerations : 
Firstly, it is assumed that no general lifting of the 
depression will be seen, and in that case it may be 
taken for granted that imports of locomotives in 
the non-manufacturing countries will be kept down 
to the minimum as a matter of governmental 
policy. On the other hand, the element of sheer 
physical wastage must tell in the end. Probably 
having regard to the long life of the modern British 
locomotive, another year of very small exports and | 
acute depression must be anticipated. 


THE INSTITUTE OF METALS. 
(Continued from page 284.) 


ConTINvUING our report of the twenty-fifth 
annual general meeting of the Institute of Metals, 
held on Wednesday and Thursday, March 8 and 9 
last, at the Institution of Mechanical Engineers, 
London, we have now to deal with the papers 
presented and discussed after the business proceed- 
ings on Wednesday morning, March 8. The Pres- 
ident, Sir Henry Fowler, occupied the Chair. 





AppiTion or TELLURIUM TO LzEaD. 


The first contribution considered bore the title, 
“Some Effects of the Addition of Tellurium to 
Lead,” It was by Messrs. W. Singleton and 
Brinley Jones, and was presented to the meeting by 





Mr. Singleton, who stated that experiments on 





added, showed that the resistance of the metal to 
concentrated sulphuric acid was remarkably in- 
creased. The physical properties of lead were also 
profoundly affected. The temperature of recrystal- 
lisation was increased, and tensile tests carried out 
on rolled sheet showed that tellurium-lead could be 
permanently work-hardened. We reproduce this 
contribution to the proceedings, in abridged form, 


|on page 317 of the present issue. 


The discussion was opened by Dr. J. McKeown, 
who stated that the British Non-Ferrous Metals 
Research Association had carried out researches 
on lead and lead alloys, and that the findings 
had been set forth in contributions presented 
by Messrs. Beckinsale and Waterhouse, and by 
Messrs. Waterhouse and Willows. As a result, the 
ternary alloys, lead-tin-cadmium and lead-antimony- 
cadmium had been developed. The Association, 
therefore, had been particularly interested in the 
remarks made at the end of the paper concerning 
the improvement in the physical properties obtained 
by the addition of tellurium to these ternary alloys. 
Turning to the effect of frost, as the authors had 
pointed out, the conditions under which the freezing 
tests were carried out affected the number of 
freezings a pipe would withstand. Slow freezings 
were more satisfactory than rapid, from the point 
of view of showing the amount of deformation that 
a pipe could withstand before failing. 

Dr. W. Rosenhain said that, quite a number 
of years ago, he was one of the first to observe the 
fact that cold-rolled lead did recrystallise spon- 
taneously. It was interesting to find that such a 
small percentage of another metal, as that mentioned 
by the authors, inhibited this recrystallisation. 
The suggestion was made in the paper that the 
recrystallisation of cold-worked lead was very rapid ; 
his own experience was that severely crushed lead 
took time to recrystallise. The material did soften, 
however, for if a piece of lead were crushed in 
a testing machine, and then tested for hardness, 
the impressions obtained progressively increased in 
size at each successive Brinell test. In order to 
obtain definite information regarding recrystallisa- 
tion, however, an X-ray investigation would have 
to be made. The authors’ microphotographs showed 
little or no twinning, and this was somewhat remark- 
able. Taken altogether, the paper illustrated the 
very important effect exerted by a small addition 
on what might be termed the natural grain size 
of a material. The addition of tellurium to lead 
was similar to the titanium addition to aluminium 
and the manganese addition to copper. 

Mr. C. E. Barrs said that, about 30 years ago, 
some experiments had been made involving the 
addition of small quantities of alloying elements 
to a lead which “ flashed ” at 220 deg C. The ele- 
ments tried had included copper, bismuth, arsenic, 
antimony, tin, and tellurium. The copper addition 
had raised the flash point to over 300 deg. C., while 
tellurium had also raised the flash point. Bismuth, 
on the other hand, had lowered it to from 130 deg. 
to 140 deg. C. If he were to repeat the experiments 
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at the present time, he would not add as much 
as 0-2 per cent. of the alloying element. Metallur- 
gists were learning that it was very small propor- 
tions of added elements which often produced out- 
standing results. Furthermore, the purity of the 
lead used 30 years ago was not as high as that of the 
base metal used in the present investigation. In 
conclusion, he would like to know if the addition of 
tellurium to lead would improve the resistance to 
corrosion of pipes buried in the ground. 

Mr. A. H. Mundey asked the authors if there were 
some test which could be relied upon to indicate 
with certainty the presence of tellurium in lead, 
because, in time, tellurium-lead would be found 
among returned metals. Similar cases had arisen 
on previous occasions. It seemed that tellurium 
was difficult to identify and to estimate. It was 
easy to put it into lead, but it might not be easy to 
remove it afterwards from scrap metals. Mr. Barrs, 
at this point, stated that he had found that lead 
containing 0-2 per cent. of tellurium had coloured 
sulphuric acid pink. The next speaker, Mr. H. C. 
Lancaster, stated that when lead containing 0-2 
per cent. of tellurium had been investigated 30 
years ago, fatigue and other tests could not be 
carried out. The present paper had shown what 
could be done now that machines of precision were 
in the hands of investigators. It was gratifying 
to report that tellurium-lead had received a great 
response from the lead industry. Professor D. 
Hanson, who spoke next, said that Mr. Slater 
and he had carried out experiments involving 
the addition of tellurium to aluminium. In the 
course of their experiments they had obtained 
particularly obnoxious fumes, and he would like 
to know if the authors had had a similar experience. 

Mr. S. L. Archbutt pointed out that the paper con- 
tained no mention of the technique employed in the 
production of the microphotographs reproduced. 
Moreover, no explanation had been given concerning 
the constitution of tellurium-lead. Was the tellu- 
rium in the free state, did it exist in the form of 
solid solution, or was it combined with the lead ? 
He would also like to know whether tellurium pro- 
duced grain refinement in cast billets. Dr. C. H. 
Desch, who continued the discussion, said that the 
tellurium no doubt existed in the alloy in the form 
of lead telluride, and one was inclined to ask whether 
the alloy did not present a case of precipitation 
hardening. The refinement of grain produced by 
the tellurium addition might be explained in the 
following manner: In a salt, the growth of a crystal 
on a particular face might be completely inhibited 
by the introduction of one foreign ion among several 
thousands of ions of the material. The case of 
tellurium-lead seemed somewhat similar, and there 
the foreign ion introduced differed considerably 
from the lead ions. Hence, it was possible that, in 
the light of modern conceptions of the growth of a 
metallic lattice, the influence of the tellurium 
might be explained. A subsequent speaker, Mr. 
John Fry, desired to know the price of tellurium, as 
he was under the impression that it was very expen- 
sive. Dr. H. W. Brownsdon, who closed the dis- 
cussion, stated that the property of the resistance to 
creep of tellurium-lead had been entirely overlooked 
both in the paper and in the discussion. It was a 
property that had to be contended with in all 
chemical apparatus and plant, and it had little or 
no connection with tensile strength and other 
mechanical properties determined in the ordinary 
way. 

Mr. W. Singleton, in his reply agreed that a rapid 
freezing test on a lead water pipe was not par- 
ticularly satisfactory. Normally, the freezing of a 
pipe did not occur in a space of 10 minutes; 
it took much longer. He regretted that he could 
not give Mr. Barrs any figures relating to the soil 
corrosion of tellurium-lead; this was difficult to 
reproduce in the laboratory. The matter was, 
however, receiving attention. The pink colour 
produced with sulphuric acid only occurred when 
the tellurium present in the lead was above 0-1 per 
cent. In answer to Mr. Mundey, the accurate esti- 
mation of tellurium was quite a simple matter. 
Moreover, from their appearance alone it was easy 
to distinguish between articles made from lead and 
those made from tellurium-lead. At present he 
could not offer Mr. Mundey much help regarding the 





removal of tellurium from returned lead metals ; 
actually he was more interested in the production 
of the new material. It was only when the tem- 
perature employed was much too high or when 
insufficient mixing of the tellurium powder and the 
lead occurred that obnoxious fumes were pro- 
duced. In normal manufacturing operations fumes 
were not obtained. It was possible to differentiate 
between cast billets and ingots of tellurium-lead 
and those of ordinary lead by the refined grain of 
the former. The price of tellurium ranged from 
12s. to 15s. per lb. It was possible to obtain the 
material at prices varying from 8s. to 25s. per Ib., 
but a good average price was round about 10s. per 
Ib. Mr. Brinley Jones, who also replied briefly to 
thediscussion, agreed that twinning was very common 
in lead. It was difficult, however, to get a repre- 
sentative field of pure lead for a microphotograph 
on account of the gross crystal size. On the other 
hand twinning in tellurium-lead was quite rare. 


INTERPRETATION OF THE TENSILE TEST. 


The second paper dealt with by the meeting was 
a contribution by Professor B. P. Haigh and Mr. 
Brinley Jones on, “ The Interpretation of the Tensile 
Test (with Reference to Lead Alloys).” The paper 
was read in abstract by Professor Haigh, and is 
reprinted, in abridged form, on page 314 of this issue. 

Dr. W. Rosenhain, who opened the discussion, 
stated that the authors had implied that the tensile 
test provided the best means of measuring ductility. 
He could not agree. The only thing that could 
be said in favour of the tensile test was that it 
was extremely well known and extensively applied. 
There were other ways of measuring ductility. 
The Erichsen cupping test, for instance, although 
it was somewhat crude, had a good deal to recom- 
mend it, and it could be made still more satisfactory 
if the pressure were exerted by hydraulic means 
instead of mechanically. In another ductility test 
which had been developed in Germany, a hole was 
cut in the sheet metal under test and this was forced 
outwards until the hole began to tear. 

Mr. J. C. Chaston said that the matter under 
discussion was of considerable interest to those 
engaged in the electric-cable industry. It was of 
the utmost importance that the metallic sheath 
round a telephone or power cable should remain 
impervious to air or moisture in spite of the severe 
plastic deformation which it often underwent 
during handling and installation. The theoretical 
analysis contained in the paper of the ways in which 
a tensile test piece might elongate was most illu- 
minating. It showed very clearly the large number 
of factors—such as the degree and rate of work 
hardening and the interval between yield point 
and maximum stress—which could influence the 
results. Incidentally, it offered the most convincing 
demonstration that the test was not in any way 
fundamental. From the experimental viewpoint, 
further details would be welcome. Information 
regarding the compositions of the alloys and their 
grain size would add considerably to the value of the 
data and illustrations furnished. Turning to 
testing speeds, it would be interesting to have the 
authors’ opinions as to the value of expressing them 
in the form of “inches per inch per minute.” 
Furthermore, in his opinion, their “fast rate” 
was very much slower than that met with in most 
practical cases of deformation. Finally, it would 
seem that metallurgists had yet to find a really 
satisfactory method of determining and expressing 
differences between the plastic behaviour of various 
metals and alloys. Two lines of approach suggested 
themselves. In the first place, greater use might 
be made of the elongation diagrams, Fig. 18, of this 
paper. If these were prepared from measurements 
on specimens marked off originally at intervals of 
} in. or } in., they would give most of the informa- 
tion which could be obtained from photographs 
or examinations of the actual fractured test pieces. 
Secondly, the use of considerably longer specimens 
was essential for a thorough study of the plastic 
deformation of these alloys, and for a complete 
investigation, measurements should be made during 
the whole course of elongation and not only after 
fracture. 

Dr. C. H. Desch stated that in conducting an 
ordinary tensile test seven magnitudes were recorded, 








and the only one which bore a relation to the 
physical constants of the metal, namely the 
elastic limit, could not be determined. Dr. 
C. H. M. Jenkins, who spoke next, stated, in refer- 
ence to the authors’ distinction between stable and 
local elongations, that, in the course of work on 
cadmium, he had obtained as many as seven “necks” 
in one test piece under stress. The last speaker, 
Professor D. Hanson, said that he had obtained 
two or three necks in a test piece and these had 
gradually formed themselves into a general elonga- 
tion. 

Mr. Brinley Jones, in his reply, stated that the 
testing of ductility constituted a “forest” of 
problems. When dealing with extruded lead 
products, he was inclined to disagree from Dr. 
Rosenhain. A tensile test on these materials, 
carried out carefully in, the proper manner, gave 
valuable information, and facts of importance 
could be deduced from it. Mr. Chaston had asked 
for analyses and other data on the lead alloys 
employed. It had never been intended that the 
paper should be merely a description of the pro- 
perties of specific lead alloys; it was rather meant 
to consist of a setting forth of the general principles 
underlying the tensile test. If anal had been 
given, a great deal of additional information would 
have had to be supplied. 


Low Metttnea-Pornt Merats anp ALLOys. 


The third paper on the agenda on Wednesday 
morning was entitled “‘ Experiments on the Effects 
of Variations in Mould and Pouring Tempera- 
tures on the Macro- and Microstructures of some 
Low Melting-Point Metals and Alloys.”’ It was 
by Miss Frances D. Weaver (Mrs. Heywood), 
who read it in abstract. She stated that the paper 
contained an account of experiments on the effects 
produced by variations in mould and pouring tem- 
peratures on the structures of ingots of common 
tin, pure tin, pure tin containing 2 per cent. of 
antimony in solid solution, tin-lead eutectic, and 
a lead-base antimony-tin-lead alloy, all cast in a 
cast-iron mould. With the tin-lead eutectic alloy, 
no definite results had been obtained ; the structures 
were very fine, and did not vary appreciably with 
either increasing mould or pouring temperatures. 
In the case of the other alloys, however, the primary 
crystal structure was coarsened by raising either 
the mould or the pouring temperature. When 
the pouring temperature was raised, cored struc- 
tures within the crystal grain were refined when 
employing low mould temperatures, but coarsened 
when employing high mould temperatures. There 
appeared to be some critical mould temperature 
which determined whether this type of structure 
was refined or coarsened by increasing the pouring 
temperature. ‘The terms “ macro-structure” and 
“* microstructure” had not been employed in the 
conclusions, it having been found more satisfactory 
to discuss the results obtained in terms of primary 
crystals and of structures within the crystal grain. 
With pure tin very interesting crystal structures 
had been obtained. Abnormally large crystals 
were formed not only with the highest, but also 
with the lowest, mould and pouring temperatures, 
the crystals obtained with intermediate mould and 
pouring temperatures being much smaller, although 
larger than those obtained with common tin. This 
suggested that these very large crystals were 
obtained with two definite rates of cooling through 
the solidification temperature. 

Dr. W. Rosenhain, who spoke in the discussion, 
thought that although a good deal of attention had 
been given to definitions, a considerable amount of 
vagueness still existed. Although macrostructure and 
microstructure were distinct, there were instances in 
which the one merged into the other. Whereas 
in steel the two structures were quite distinct, 
in many of the*non-ferrous metals such was not 
the case. What was generally understood by macro- 
structure in non-ferrous metallurgy, however, was 
the comparatively coarse structure which could 
be seen with the naked eye. The lead-tin eutectic, 
for instance, consisted of a mass of large crystals, 
forming the macrostructure, and in these occurred 
the fine lamellar structure, which was the micro- 
structure. Thenext speaker, Dr.C. H. Desch, said that 
in thecourseof experiments conducted on a number of 
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substances, and particularly tin, he had found that, 
provided agitation were eliminated, exceedingly 
large crystals could be obtained. Agitation cer- 
tainly facilitated the production of new nuclei, and 
provided this could be eliminated, ingots weighing 
1 Ib. or 2 1b., and often consisting of one single 
crystal or of only two or three, could be produced. 
The last speaker, Dr. M. L. Becker, said that the 
size of the crystals obtained in an ingot might be 
influenced by the temperature to which the metal 
had been heated before casting. The metal, during 
melting, might be taken to a higher temperature 
than the casting temperature, and the fact that it 
was allowed to cool down to the casting temperature 
might have an influence on crystal size. In the 
course of a very brief reply, Mrs. Heywood said 
that she had chosen a mould of U-tube design in 
the hope that agitation would be reduced to a 
minimum. She agreed that in general her samples 
of metal had been heated above the temperature 
required and had been allowed to cool down to the 
casting temperature. 

At this stage of the proceedings, the President 
adjourned the meeting until 2 p.m. 


ANNUAL DINNER. 


The annual dinner of the Institute took place on 
Wednesday, March 8, the chair being occupied by 
the President, Sir Henry Fowler, K.B.E., D.Sc. 
As the dinner was followed by a dance, the toast 
list was a short one and the speeches brief. The 
toast of “The Institute” was proposed by Sir 
William Bragg, K.B.E., F.R.S., director of the Royal 
Institution, who dealt in a forceful way with the 
modern pessimism of outlook and such suggested 
remedies as technocracy. He could not agree that 
craftamen should take on the functions of govern- 
ment, but it might be asked whether it was not time 
for societies like the Institute of Metals to formulate 
their own ideas on larger subjects. Tactics, in the 
sense of the application of scientific facts to indus- 
trial practice, might be combined with strategy. 
The outlook of the craftsman as a contribution to 
social opinion was not negligible, and organisations 
like the Institute would have to think of the results 
of the impact of their ideas on the world at large 
and the effect of giving their own outlook to it. Sir 
Henry Fowler, in acknowledging the toast, drew 
attention to the high degree of application of scien- 
tifie work to practical work that obtained in the 
Institute, and complimented the local sections on 
their activities in this direction, The toast of ‘“ The 
Guests” was proposed by Professor D. Hanson, 
D.Se., vice-president, and was replied to by Sir 
Josiah Stamp, G.B.E., D.Sc. Both speeches were 
characterised by a lively humour. Amongst the 
distinguished guests present, the name of Dr. 
W. J. P. Rohn may be mentioned as representing 
the parallel society in Germany, the Deutsche 
Gesellschaft fiir Metallkunde. 

(T'o be continued.) 


7-H.P. TWO-STROKE AIRLESS- 
INJECTION ENGINE. 
Tae majority of small airless-injection engines which 
have been placed on the market in the last few years 
have operated on the four-stroke cycle, but in Figs. 


1 to 4, page 306, we illustrate a two-stroke engine of | — 


this type recently introduced by Messrs. Steiger and 
Cockerell, of Ulm, Wirtemberg. This engine is of simple 
design, being of the crankcase-compression type, and 
the usual objections to this type of engine have been 
overcome in a very ingenious manner. It will be noticed 
from Fig. 3, which is a diagrammatic view taken at 
right-angles to the section shown in Fig. 2, that the 
form of the piston crown is such as\to cause the entering 
air from the transfer port to sweep up the opposite 
wall of the cylinder, and that as it approaches the top, 
it is diverted by the shape of the head to sweep down the 
wall containing the ports. In the position of the piston 
shown in this figure, the bulk of thé residual products 
will have been driven out through the exhaust port, 
though a small proportion may have rejoined the 
incoming air as shown by one of the arrows. By the 
time the piston over-runs the exhaust port, however, 
the contents of the — will consist of practically 
pure air in a state of rotation, and as the volume is 
reduced, the speed of rotation will increase. Just 
before the top-dead centre, a sudden further increase 
of speed will oceur due to the reduction in volume 
caused by the left-hand part of the piston approaching 





the crown, and when the top dead centre is actually 
reached, as shown in Fig. 4, the compressed air will be 
whirling at high speed past the fuel jet, ensuring an 
intimate mixture of air and fuel when the latter is 
introduced. 

As already stated, the engine was designed by Messrs. 
Steiger and Cockerell, of Ulm, but is actually being 
manufactured by Messrs. Motosacoche 8.A., of Geneva. 
As many of our readers will be aware, the latter firm 
have an exceptionally long experience in the design of 
small high-speed petrol engines. As shown in Figs. 
1 and 2, the airless-injection engine is made as a single- 
cylinder stationary unit. The cylinder bore is 100 mm. 
(344 in.), the piston stroke is 130 mm. (5} in.), and the 
engine develops 10-5 brake horse-power at 1,550 r.p.m. 
The compression ratio is 16 to 1, and the weight of 
the engine without flywheel and silencer is 110 kg. 
(242 Ib.). The weight of the flywheel without belt 
pulley is 60 kg. The piston is made from special close- 
grained cast iron, and is fitted with five rings, as shown 
in Fig. 2. The connecting rod is of the usual H section, 
and is a drop forging. It will be noticed from the same 
figure that both the big and small-end bearings are of the 
roller type, the latter being a somewhat unusual feature. 
The gudgeon pin is located by spring rings. The 
crankshaft is a steel forging, and is fitted with balance 
weights. It is carried on two roller bearings at the 
flywheel end, and one roller and one ball bearing at 
the end remote from the flywheel. As will be clear 
from Fig. 2, both the crankshaft and gudgeon pin 
are of large diameter, and this feature, in conjunction 





governor through the motion shown in Fig. 2. The 
atomiser is also of the Deckel type, and is provided 
with a diaphragm having five holes designed to give a 
jet angle of 100 deg. The normal setting of the 
governor gives a running speed of 1,200 r.p.m., corres- 
ponding to an output of 7-2 brake horse-power. Forced 
lubrication is provided for the bearings, the pump 
being driven from a cross-shaft below the governor, 
a skew-wheel on the shaft engaging with teeth cut 
round the periphery of the disc carrying the governor 
weights. It will be noticed from Fig. 2 that oil 
leads are taken to nipples in the cylinder wall, and that 
the small end is lubricated on the centrifugal ring 
system. The radiator, which is not shown in Fig. 1, 
forms a self-contained unit with the engine, and above 
it is mounted the oil tank, as shown in Fig. 2. 

Curves showing typical test results on the engine are 
reproduced in Fig. 5. It will be noticed that two fuel 
consumption curves are given, the upper curve repre- 
senting the actual results obtained in the test with a 
barometric height of 727 mm. of mercury, and an air 
temperature varying between 9 and 12-5 deg. C., and 
the lower curve the results reduced to 760 mm. of 
mercury and 15 deg. C. It will be observed that the 
most economical consumption is obtained at a speed of 
about 1,300 r.p.m., the power output being about 7-5 
brake horse-power at this speed. The maximum 
horse-power obtained was 10-5 brake horse-power at 
1,575 r.p.m. 

An endurance trial extending over 21 days was 
carried out on one of these engines, and the particu- 











TABLE IT. 
. } Fuel Consump- | Lubricating Oil 
Day. we i aveeage a te tion, litres per Consumption, Fuel Used 
| < P eae 24 Hours. c.c. per Hour. 
| 

1 24 4-12 1,030 27-5 _ D.A.P. gas oil. 

2 | 24 4-08 1,020 27-75 82 a e 

3 24 4-12 1,030 27-5 82 A n 

4 24 | 4-06 | 1,015 27-5 82 a. pe 

5 22 4-12 1,030 - cae aa 

6 24 4-12 1,030 27-5 76 Shell gas oil. 

7 ue 4-10 1,025 —- 76 - 

8 24 | 4-10 1,025 26-0 76 

9 24 4-08 1,020 26-7 76 = mt 
10 24 4-08 1,020 26-5 - Brown coal oil. 
11 | 24 4-08 1,020 26-75 76 | a 

12 22 4-08 1,020 — 76 4 

13 24 4-08 1,020 26-25 —- 7 

14 | 24 4-08 1,020 26-25 —_— 90 v 
15 | 24 4-08 1,020 26-25 76 D.A.P. gas-oil. 
16 24 4-08 1,020 26-50 69 = “ 
17 23 4-06 1,015 26 65 “4 
18 | 24 4-08 1,020 25-5 65 oe 

19 24 4-08 1,020 25-5 62 ra : 
20 24 4-08 1,020 25-5 60 - ‘ 
21 | 16 4-08 1,020 - 60 1 

' 

















with the good support afforded to the shaft, should 
reduce vibration to a minimum. The flywheel is 
carried on a plain taper fit, and is machined to receive 
the belt pulley as shown. 

The crankcase is a single casting, fitted with an end 
piece containing the fuel pump and governor gear, the 
central space below the piston being sealed in the usual 











Taste II. 
eres . | hoe ‘ 4 (no 
Trial No. 1, 2. 3. load) 
Revs. per min. .-| 1,010 1,010 1,010 1,025 
B.H.P. . Be | 5-2 4-08 3-06 0 
Fuel consumption (grammes 
per b.h.p.-hour) .. --| 216 224 252 400 
Cooling water, inlet tempera- 
ture, deg. C. “ 6} 6] «6 6 
Cooling water, outlet tempera- 
ture, deg. C a | 98 | 91 | 70 58 
Cooling water, litres per hour. .| 40 40 40 | 40 


| 
i t 





manner. The cylinder is held down to the crankcase 
by four bolts, and is provided with a detachable head. 
The latter is of very simple form, with the atomiser 
in the centre, and is provided with ample cooling spaces. 
The transfer port, which is not shown in Fig. 2, is 
cast in the cylinder. The inlet valve is mounted in 
the side of the crankcase, and the opening is provided 
with an easily-cleaned air filter. The fuel pump is 
of the Deckel type, its location and method of operation 
being shown in Fig. 2, while the pump itself can be 
seen in Fig. 1. It will be noticed that the plunger is 
directly operated by a tappet, provided with a roller at 
the bottom, bearing on a cam keyed to the engine 
crankshaft. One of these pumps was illustrated and 
described in ENGINEERING, vol. cxxxiv, page 119 
(1932) in connection with a Maybach engine, and it 
may be recalled that the fuel injection is regulated 
by the action of a spill valve, which is operated by an 
adjustable interceptor plug screwed into the ‘rocker 
arm. The point of cut-off is actually regulated by 
varying the position of this plug with regard to the spill 
valve, the rocker arm being mounted on an eccentric 
shaft for this purpose. This shaft is connected to the 











lars of this are given in Table I. It will be noticed 
that the average load was slightly over 4-08 brake 
horse-power, the average speed being 1,020 r.p.m. 
For the first few days, the fuel consumption was 
about 27-5 litres per day, but as the test progressed, 
the consumption fell to 25-5 litres per day. The 
lubricating oil consumption fell in a corresponding 
manner, being 82 c.c. per hour at the commencement, 
and 60 c.c. per hour at the completion of the test. It 
will be observed that three different fuels were employed, 
the engine being run for the first five days on D.A.P. 
gas oil, for the next four days on Shell gas oil, for a 
further four days on brown coal oil, and for the remain- 
ing period again on D.A.P. gas oil. It ran satisfac- 
torily on all three fuels, but it was evident that the 
Shell oil did not suit the particular characteristics 
of the engine so well as the other two fuels, as it was 
necessary to clean out the atomiser jets after running 
for about 68 hours on this fuel. It will be seen from 
column 2 of the table that the engine was stopped on 
three occasions. On the first, it was found necessary to 
clean out the exhaust piping and silencer, indicating 
that the engine was being slightly over-lubricated. The 
other two stoppages were made to clean out the silencer 
only, and there was also a further stoppage of a few 
minutes on the seventh day to clean out the fuel filter 
in the tank. There was found to be very little deposit 
on the atomiser at the end oftherun. Before the engine 
was dismantled for examination at the conclusion 
of the trial, it was subjected to a no-load test and to 
three brake tests, in which the brake load, the fuel 
consumption, and the heat lost to the cooling water 
were measured. Particulars of these tests are given 
in Table II. When the engine was finally stripped for 
examination, it was found that there was no perceptible 
wear on the wall of the cylinder or piston, both these 
surfaces being in a polished condition with a good oil 
film. The piston rings were all free in their grooves. 
The carbon deposit on the piston crown and cylinder 
head was weighed, and was found to be 0-59 gramme 
in the former case, and 0-91 gramme in the latter. 
The wear on all parts of the engine was quite negligible, 
and there was only a light carbon deposit in the transfer 


port. 
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LABOUR NOTES. 


Tue Amalgamated Engineering Union’s Journal for 
March states that in obedience to the instructions of 
the National Committee, the executive council have 
discussed with representatives of the Engineering and 
Allied Employers’ National Federation (1) the piece- 
work agreement, (2) one week’s holiday with pay, 
(3) the right to negotiate on behalf of apprentices and 
youths in the industry, (4) the night-shift agreement, 
(5) elimination of overtime. It was submitted on 
behalf of the union that if some common comprehen- 
sive piecework system, together with the necessary 
machinery for regulating it, could be adopted it would 
be advantageous. The effect of the concession of a 
week’s holiday with pay would contribute materially, 
it was submitted, to improved workshop conditions. 
With regard to the claim to negotiate on behalf of 
apprentices, it was argued that it could not be gainsaid 
that it largely devolved upon the experienced workman 
to train the youths in the use of the various tools and 
machines and impart his practical knowledge gained 
from his experience in the workshop. A higher pay- 
ment should be made for night shift, it was submitted, 
in view of the discomforts and additional expenditure 
involved in respect of meals and travelling facilities. 
The desire of the members of the union on the question 
of overtime was, it was stated, that it should be brought 
down to the irreducible minimum in order that work 
might be available for as many as possible of the 
engineers now on the streets. 





The report adds that Sir Allan Smith, on behalf 
of the employers, asked for information in respect to 
piece-work, apprentices and night-shift. With regard 
to overtime, Sir Allan explained at length the efforts 
which had been made by the Federation to dispense 
with overtime wherever it was possible to do so, though 
at times members were victims of circumstances in 
regard to delivery dates. Whenever complaints had 
been made they had been investigated, and it had 
invariably been found that they were not well founded. 
They were as sympathetic in the matter as the union 
could ask them to be, Sir Allan said, and they had 
made all sorts of arrangements to ease the situation. 





During February the home branch membership of 
the Amalgamated Engineering Union increased from 
169,161 to 169,541, and the colonial branch membership 
decreased from 22,355 to 22,287. The number of 
members in receipt of donation benefit decreased from 
8,389 to 8,217, the number in receipt of sick benefit 
from 6,565 to 4,586, and the number in receipt of 
superannuation benefit from 13,321 to 13,286. The 
total number of unemployed members decreased from 
42,584 to 42,381. 





The Svenska Dagbladet states that in an interview 
with one of its representatives, Captain Goering, the 
Prussian Minister of the Interior said that the new 
German Government would not tolerate any Marxist 
or International propaganda, and, for the same reason, 
would also be unable to permit Socialist trade unions. 
It would not exterminate the trade union movement, 
but would reconstruct it, as had been done in Italy, 
and constitute a National trade-union movement. 





Commenting upon the decision of the railway 
companies to terminate the present conciliation machi- 
nery, the Railway Review, the organ of the National 
Union of Railwaymen, says that the scheme has been, 
for a long time, looked upon as a model of its kind, 
and, although it did not satisfy everyone, it had worked 
with considerable success in a general way. Most 
schemes, of whatever kind, were, however, the writer 
goes on to say, capable of improvement, and the 
results achieved by the employees during the past 
few years from the operation of the two boards had 
not tended towards increasing their admiration of the 
National Board. In point of fact there had been 
requests, made quite seriously from a large number of 
men, that the unions should themselves give notice to 
terminate the machinery, and if many more adverse 
findings had been given it is possible this step would 
have been taken. The Railway Review’s contributor 
adds: “Without the closest co-operation of their 
employees (and you cannot obtain co-operation if there 
is an atmosphere of suspicion) it is impossible for the 
companies to run their business efficiently or success- 
fully. Mutual trust is essential before any conciliation 
scheme can be successful. We should profit by the 
experience gained during the past twelve years, and 
with real, mutual co-operation another and better 
conciliation scheme can and will be evolved.” 





In the House of Commons last week, Mr. Mander, 
Liberal member for Wolverhampton, asked leave to 


introduce a Bill to establish a National Industrial 
Council. The measure was intended, he said, as a 
contribution to the more effective functioning of our 
industrial machinery. There was a National Industrial 
Council in existence in Belgium, Canada, Czecho- 
Slovakia, France, Germany, Holland, Italy, South 
Africa, Spain, and the United States. The object 
was to set up something in the nature of an industrial 
Parliament which would act in an advisory capacity 
and save Parliament a great deal of time. 





It was proposed, Mr. Mander said, that there should 
be 300 members of the Council—40 members of the 
House of Commons, 20 members of the House of 
Lords, 100 representatives of employers, 100 repre- 
sentatives of employees, and 40 ex-officio members. 
There would also be a smaller body elected by it—a 
sort of executive council which would meet once @ 
month. The object of the Industrial Council would 
be to act as a normal channel of communication 
between the Government, the Ministry of Labour, and 
organised labour. The Council would act as a con- 
ciliation body when disputes broke out or were likely 
to break out. By setting up this machinery he believed 
a reai step forward would be taken towards the main- 
tenance of industrial peace throughout the land. Leave 
to introduce the Bill was given, and it was read a first 
time. 





According to the Revue du Travail, the number of 
permits to work overtime granted in Belgium in 1932, 
under the Eight-Hour Day Act, was 174; 5,570 workers 
were affected, and 369,464 hours of overtime were 
worked. No permit was granted during the year to 
undertakings under the authority of the Mines Depart. 
ment. The numbers of permits granted in previous 
years were as follows: 1,177 in 1928; 1,128 in 1929; 
611 in 1930; and 283 in 1931. 





A communication received by the International 
Labour Office at Geneva states that the Polish Ministry 
of the Interior has circularised provincial governors to 
the effect that the competent authorities under them 
should aid the factory inspectors in enforcing legisla- 
tion relating to hours of work and labour protection 
in industrial and commercial undertakings. The 
reasons for this step are the constant increase of 
unemployment and the poor results obtained from 
the penalties hitherto imposed. In future, breach of 
the law will be punished by a cash fine, and the authori- 
ties may order the arrest of the head of the undertaking 
concerned. 





Industrial and Labour Information, the weekly 
organ of the International Labour Office, gives a 
summary of an Order issued by the Bulgarian Minister 
of Commerce, Industry and Labour, instructing all 
factory inspectors to enforce the regulations relating 
to the eight-hour day with the greatest strictness. 
Penalties, it is stated, will be imposed on inspectors 
who neglect their duties in this respect. The Order 
is occasioned, it is explained, by the illegal practice 
current in certain Bulgarian undertakings, particularly 
in the important textile centres of Gabrowo and 
Sliven, where hours of work often exceed eight, and 
sometimes reach 10 in the day. Such hours, states 
the Minister, constitute a flagrant breach of national 
legislation on the subject and of the Washington 
Hours Convention, which Bulgaria has ratified. 





A Bill introduced in the Italian Chamber of Deputies 
by the Head of the Government and Minister of 
Corporations seeks to reduce the compensation which 
undertakings are required to pay on the dismissal, 
with or without notice, of highly-remunerated em- 
ployees. The measure—which has already passed the 
Senate—would amend Section 10 of the Royal Decree 
of November 13, 1924, relating to private contracts of 
employment. This, the weekly organ of the Inter- 
national Labour Office explains, has hitherto provided 
that any employed person with a private contract, 
whatever his remuneration, is entitled on dismissal to 
compensation equal to a fortnight’s wages or salary for 
each year of service, and, failing notice of dismissal 
from the employer, to a further sum equal to his wages 
or salary for the length of the period of notice prescribed 
in the Decree. The object of the latter payment is to 
permit an employee to subsist until he finds further 
employment. 





The new Bill is based on a criticism of the existing 
system, which was expressed when the latter was put 
into operation and has gained force with the deepening 
of the trade depression. The compensation scheme, 
it is stated, though not unjust when applied to workers 
and subordinate salaried employees, imposes too heavy 
a burden on undertakings when it is extended to highly 








placed and highly paid employees who are already 





sufficiently protected by the special contracts they 
hold. The burden is therefore to be lightened by the 
provision that only that part of salaries which does 
not exceed 60,000 lire a year is to be taken into account 
in the calculation of compensation for dismissal. This 
regulation, however, will not apply if the employee 
dies, in which case his heirs are entitled to the full 
original compensation. 





A study of employment productivity in the bitu- 
minous coal industry, as it is affected by mechanisation, 
has been carried out by the American Bureau of Labour 
Statistics. In their report, which is published in the 
United States Labour Department’s Review, 
the investigators say that the man-day output of all 
mine labour increased from 3-46 net tons in 1910 to 
4-85 net tons in 1929 and to 5-06 net tons in 1930 ; 
these are increases of 40-2 and 46-2 per cent., respec- 
tively, over 1910. During the same period the number 
of persons employed dropped from 555,533 to 502,993, 
and then to 493,202. Had the man-day output 
remained at the same level as in 1910, 722,584 persons, 
instead of the 493,202 actually employed, would have 
been required to produce the 1930 tonnage in 187 days 
(the average number of days of operation in that year) ; 
while for the 1929 output 706,032, instead of 502,993 
persons, would have been required. 





Many of the improvements in methods and mechani- 
sation cannot, it is stated, be measured statistically 
in relation to their effect on employment opportunities. 
For the strip mines and the mines using mechanical 
loaders, however, sufficient data are available for the 
purpose, These two classes of mines have high rates 
of productivity, their output per man-day in 1930 
being 13-92 and 7-16 tons, respectively, whereas the 
output per man-day of all the bituminous mines in 
1930, excluding these two classes, was only 4-76 tons. 
At this latter rate of productivity (4-76 tons), 525,240 
persons would have been required for the 1930 pro- 
duction instead of the 493,202 actually employed. 
The man-days actually worked in all mines in 1930 
numbered 92,228,774, whereas without these strip 
mines and mines with mechanised loading, 98,219,880 
man-days would have been necessary, a difference 
of approximately 6,000,000 man-days, 





The latest issue of the Monthly Trade Report of 
the United Patternmakers’ Association states that 
the organisation’s unemployment figure has dropped 
to 2,682. Last month there was a net decrease of 
181, and since the beginning of the year there has been 
a net decrease of 330. “It is not a lot,” Mr. Findlay 
says, ‘‘ considering the number still walking the streets, 
but, at least, it does show a tendency towards improve- 
ment.” Continuing, the general secretary writes : 
“The number on Transitional shows a slight increase, 
but we are not at all confident that our branch secre- 
taries are as particular in making this return as they 
should be. However, it should be noted that, excluding 
honorary members, and those on sick or superannuation, 
we have 31 per cent. still unemployed, or, put in another 
way, out of every 32 members, we have 21 paying 
and eleven non-paying, seven of whom are getting 
money from us weekly.” The number on Transitional 
Benefit is 1,088. The total membership is 10,579. 





A delegate conference of the South Wales Miners’ 
Federation decided on Monday, at Cardiff, to give 
fourteen days’ notice, as from March 20, to terminate 
the contracts of all miners in the area. The threatened 
stoppage is in support of the men employed at the 
Bedwas Navigation Collieries, who are on strike against 
the employment of workers from places outside the 
district. an official report, issued after the meeting, 
it was stated that there was complete unanimity on 
the part of the miners’ lodges to support the Bedwas 
men, but in view of the difficulties in getting all the 
notices signed, it was decided that these should be 
handed in on Monday next. The executive council 
will take every step possible to effect a settlement of the 
dispute, but if there is no settlement the whole of the 
workers in the coalfield will tender notices next Monday. 
There were present 236 delegates, representing 89,000 
miners. 





Efforts were made last week to effect a settlement 
of the wages dispute on the Irish railways. A joint 
conference of the parties was arranged through the 
intervention of Mr. Andrews, the Ulster Minister of 
Labour ; but it failed to reach agreement. Apparently, 
the unions were not averse to a compromise on the 
basis of a reduced demand by the companies. The 
companies, however, pointed out that 10 per cent. 
was a compromise, as their original claim submitted 
to the Wages Board was for 15 per cent. 
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The process of necking occurs under the action of a 


Nl 
In certain circumstances local elongation may be the | A 
complex combination of longitudinal and transverse 


more valuable, so that a metal of type X may be|a (diagram A) or, on the reciprocal base, y 
preferable to another of type Y. It is reasonable to| B). In either case the use of the real stress f’ affords | stress, as indicated in Fig. 20, diagram A. The concave 
expect, for example, that high capacity for local} a clearer indication of the hardening effect of cold- | profile of the section of the neck A is maintained in 
elongation may be generally associated with high| work. It may be noted that the ductility diagram is | static equilibrium by transverse tension in the core, 
resistance to fracture in notched-bar tests. In the | familiar to wire-drawers, who commonly measure the I whilst the convex profile at sections C C is maintained 
course of a detailed investigation of the notched-bar | yield-point of wire in terms of the reduced cross-section | by transverse compression. The diagram represents 
test, J. G. Docherty,* at the Royal Naval College, | (a) and plot this yield-point on a base representing | the state of affairs at an instant when plastic strain is 
Greenwich, has studied this relation, and has published | reduction of cross-section, as in diagram B. | still continuing in sections C B A BC, although it has 
graphs showing that the energy absorbed in notched-| In plotting a ductility diagram, the real stress can | already ceased in the somewhat larger sections EDDE. 
bar tests (whether quick or slow) is at least approxi-| be deduced from the nominal throughout the con-/ Plastic strain is just ceasing in the sections CC, as 
mately proportional to the product of the ultimate the moderate longitudinal stress scarcely suffices, even 
tensile strength and a linear function of the reduction with the assistance of the transverse pressure in the 
of area observed in the tensile test. As reduction of | core, but in the smaller section at the neck A plastic 
area is closely related to local elongation, it is inferred strain proceeds more rapidly, although the ~ 
that a high value of the coefficient C’ may be a| : Sada , , | longitudinal stress is opposed by the action of the 
valuable safeguard against brittle fracture at notches patra at the neck has been measured by direct | transverse tension. In the intermediate conical sections 


_ (diagram 





tinuance of distributed elongation, since f’ =s> =f i. 


but when the test-piece is necking to form local elonga- 
tion, the value of f’ can be calculated only when the 


or other discontinuities of section. The transition from distributed to local BB the longitudinal stress distribution is nearly 
uniform across the section, as the transverse stress there 
is nearly zero. 

Fracture may occur in one of three distinct ways, 


On the other hand, where parts of uniform cross- 
section are required to evade fracture by sharing out 
inevitable strains as uniformly as possible, high capacity 


elongation occurs when, or shortly after, the force of 
resistance of the test-piece reaches its maximum value. | 
The maximum value occurs when 




















































for distributed elongation is more valuable than local 0 = @ (fa) =f’ +a d f’ | all of which are exemplified in the test-pieces illustrated 
elongation. The case of the lead pipe exposed to ~ da war | 4 on the opposite page. (1) The metal may break by 
freezing is clearly an example of this latter class. | i.e., when intercrystalline fracture with only slight local elonga- 
Likewise, in mild steel used in penstocks supplying ey. fF | tion, or even during the course of distributed strain 
high-head hydraulic turbines, high capacity for distri- da a (Figs. 14 and 15). (2) The transverse stresses in the neck 
Fig.19. STRESS-STRAIN AND DUCTILITY DIAGRAMS, 
Fig.f8. DISTINCTION BETWEEN STABLE AND lcverP x 
LOCAL ELONGATIONS. | f'on Base ¥ 
} 
Di A. KY 
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In words, the ultimate tensile | may rise so high in a strong metal with a concave 
strength of a ductile metal bears | neck that the core of the mid-section breaks by “ triple- 
no relation whatever to fracture, tensile stress,” leaving the marginal zones to shear off 
except that it occurs at a parti-| as the final stage of fracture (Fig. 6). (3) In samples 
cular stage of elongation that | that offer less resistance to plastic strain, or relatively 
must be passed before local elon- | more resistance to triple-tensile stress, the process of 
gation can commence to prepare | necking may continue so far that the two ends separate 
the more complex conditions that | by shearing across inclined planes (Figs. 1 and 2), 
eventually result in fracture.| The degree of local elongation produced depends on 










recently developed lead alloys | Fig. 20, diagram B, by means of the alternative ductility 
A diagram of type X, running 


~ ~ \ H 
oa + $3) ih ' The ultimate tensile strength | two considerations : firstly, the stage at which fracture 
cf { jo oo ' ' depends wholly on the work-| intervenes to terminate the process of plastic strain ; 
+ Oe aol <— $—-» = H t hardening properties of the} and secondly, the average length of the part (CC in 
Bd = ” ; | } H metal. | Fig. 20, diagram A) in which plastic strain continues 
Lael BS al : ih ake ' ; The extreme contrasts in the! at different stages during the course of the action. 
hI Le ay ! work -hardening properties of|This second consideration is further illustrated in 
na i 





lend great significance to this im- | diagrams X and Y. 





eo ¢ BA & ¢ de portant conclusion, which is clear- | closer to the dotted straight line transferred from 

me lactic Sean > ly represented in the ductility | diagram A of Fig. 19, is associated with less curvature 

a’ A diagrams shown. In diagram B, | of profile, and consequently with more local elongation 

(0704.1) “neeuenees” | fet the point P, representing the | and a higher coefficient C’ than is ductility diagram of 
transition from distributed to| type Y. 


local elongation, is found where | 


buted elongation may be valuable as a safeguard against the slope of the graph ($2 ) is equal and opposite to 
rupture caused by surging. As plastic strain is the | . f | same dimensions, viz., 1-50 in. by 0-125 in. in section 
same in its physical nature whether general or local | the slope of the line PQ = (¢ )s and in diagram A| 9 in. between grips yer 8 in Sothern the exieeme 
~ pth pyar ee ee — | the transition occurs at a corresponding point P’, | gauge-marks. ‘T'wo speeds of straining were employed : 
nieal meee ne on adie en enn-aee the same | Such that the graph for f’ runs tangentially to the| (a) a quick rate of 2 in. per minute in four tests only, 
physical effect : vis * Gatieninn induced by plastic dotted straight line Q’ P’ drawn through the point Q’| and (b) a slow rate of % in. per minute in 12 tests. 
stusin wanediobad with reduction of cross-section. The | 0" the base-line of the diagram. Mee |The quick rate of testing is valuable in assessing the 
continuity of plastic strain throughout the two distinct |_, Another important conclusion clearly indicated by | relative stiffness of various materials from the point of 
stages is dessie Miestantied by means of “ ductility the ductility diagram is as follows: the existence | view of manipulation and working. Slow rates of 
diagrams,” as shown ra Fig. 19; diagrams A and B. It | of a wide range of stable distributed elongation (corre-| testing are often essential in order to determine the 
is cleat that when.@ her of taitiel section A ts pulled sponding with a high coefficient C) depends directly on | manner in which alloys will deform under slow strains 
with a force producing plastic strain, so that its section | two conditions: (1) the yield-point should be well | encountered in service. 
changes to a smaller value a, the force can be expressed | below the ultimate, and (2) the hardening effect of | Alloy I, Hot-Extruded.—This alloy is remarkable for 
in either of two ways, Viz. : | cold-works must not be too drastic, 1.e., the curve y P’| its great local elongation, which extends so far that 
fA=F=f'a | must not be too steep. For example, a hypothetical | the 9-in. distance between the grips proved insufficient 


metal endowed with the high yield ratio of a heat-| for full development. In Figs. 1 and 2 the neck has 
, ultimate 


F ; | drawn out to a mere wafer before shearing. In Fig. 4, 
go commonly calculated, is only | treated nickel-chromium steel and with the work-| tested quickly, the greater resistance to plastic strain 
| hardening properties of annealed aluminium would 


F oe has induced transverse tension in the neck, resulting in 
ae which is| have a particularly narrow range of stable distributed | earlier fracture and less local elongation. A narrow 
| elongation. 


range of stable strain often leads to dangerous local 
In®/ ‘The full extent of local elongation indicated in a/| distortions in practice. 


It is proposed now briefly to indicate a number of 
contrasts illustrated in the test-pieces shown in the 
| illustrations. All these pieces were initially of the 


The stress f - 





4 nominal value. The real stress is f’ = 
Even in testing, unless the 
tensile test is seldom attained in practical service | grips were adjusted with care, the metal near them soon 
- | before fracture, and although for many of the purposes | pulled out of shape, in a manner comparable with the 

* Enommenine, vol. cxxxi, page 415 (1931), Figs. 17 | of lead alloys local elongation may not be so valuable | waves shown at mid-length in Fig. 1. Measurements 
and 18. : jas distributed elongation, it still merits attention.| taken over the 2-in. gauge lengths farthest removed 


greater than the nominal stress in the ratio -. 
ductility diagram the real stress f’ is plotted on a base 
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from fracture showed elongations of 47 per cent. and, sue. Ist. LINE oer ~~ pai yuan, LINE ue. 
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45 per cent., respectively, in the case of the test-piece 

illustrated in Fig. 2, and the distributed elongation |—— CG { }- A far a ee 

must have been much less, since these figures include | 2wo. LINE 

a good deal of local elongation. Fig. 3. | FINDER 
illoy Il, Hot-Extruded.—In comparison with the | Y 

other lead alloys examined, the properties of this 

material are unusual. The general appearance of the | Lt ¥ 

test-pieces may be compared with austenitic steel. An 








extremely long range of stable distributed elongation | R R 2 
is followed by considerable local elongation. The long 1st. @YPATH 2n0.8YPATH PENULTIMATE FINAL 
range of stable elongation is particularly evident in | — — 
Figs. 5 and 6, which show the alloys extruded in a soft ¢ REPRESENTS A SO POINT SWITCH (ynernesenrs A 100 POINT SWITCH 
condition. The extreme 2-in. gauge lengths in test- i 
piece Fig. 6 gave clongations of 74 per cent. and 69 per 
cent., respectively, and it is to be noted that these }—. { } & 
figures include little local elongation. } LINE AWAITING FIRST DIGIT 
Pure Lead, Hot-Extruded.—In this series the effects - — 4 | 
of quick and slow rates of straining were compared in | Fig. 4. fexsina’ —€ 


an ectain 





coarse and fine-grained structures. The range of stable 


distributed elongation was small in all cases. The om 
coarse-grained structure formed innumerable small local Jes ray S (on {F #)+_} a, 


contractions, and the pieces broke by simple shearing, 








without any signs of action by triple-tensile stress. kN AWAITING, SECOND DIGIT 
The fine-grained structure gave a characteristic local i | 

elongation in two stages, losing strength rapidly in a a cs Ay } +) 

first stage which was widely distributed, and more 2~o. BYPATH 

slowly in a second stage which occurred more locally. PENULTIMATE PATN 

The pieces separated by shearing. | . { } é f C— { } wie « 2y L—) 

Alloy IV, Hot-Extruded.—-In this alloy, unless the , ty 4 . AWAITING 
structure is very refined, the natural range of Stable Fig. 6. mel THIRD DIGIT 
elongation stands in danger of interruption. In Fig. 13, | 
with fine-grained structure, the stable range has 4. 2) 4 
developed fully, and has been followed by local elonga- 
tion and a ductile fracture. In Fig. 16 local reductions eae oo 
of cross-section have occurred at various places. The ut} — 
effects of medium and coarse grain sizes are shown in Free —{_} $y} ii adie 
Figs. I4and 15. The form of the fracture showed that 
the normal course of elongation nad been interrupted by Fig.7 kK “| AWAITING 
brittle, intercrystalline fracture. This alloy has greater | FOURTH DIGIT 
ultimate strength than any of the others tested, which 53 — 
assists the metal to resist severe stress but not severe FINAL BYPATH 
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THE BYPATH SYSTEM OF Fig. 8. ) AWAITING 
AUTOMATIC TELEPHONY. CA KN | FieTH oiGiT 


Tue Advance Exchange at Bethnal Green, London, (+3-}4 


which was formally opened by Major C. R. Atlee, 








M.P., on Thursday, February 23, is to be operated Fig. 9. TALKING CONNECTION 
on a new system of automatic telephony which has been in J IT >— wath A ~ nies Lk “1 | 
developed by Messrs. Standard Telephones and Cables, -- } < « 1} #) {J 2 ) {_} fy oo) 

Limited, Connaught House, Aldwych, London, W.C.2. LINE CIRCUIT 








The step-by-step system, which has already been ante) “ENGINEERING” 
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largely used in this country, has been considerably 
improved and cheapened during recent years. In 
spite of this, it is claimed that the new system allows 
an important reduction in the amount of apparatus 
required, while simplicity is achieved by the use of 
only one type of switch, and economy results from the 
smaller floor space occupied, the lower weight, and the 
decreased energy consumption. 

In the new system, the mechanism employed for 
establishing a call is located in a by-path circuit 
which is only in circuit while the call is actually being 
established. The principle may be elucidated by 
reference to Figs. 3 to 9, which indicate the progress of a 
typical five-digit call. Fig. 3 shows all the relay groups 
and switches involved. When the calling subscriber 
lifts his receiver, the line circuit is energised and the 
“ start” circuit of a number of free first by-paths is 
closed. Each of these by-paths is equipped with a group 
finder G F, which consists, like the other selectors, of a 
series of wipers mounted on the spindle of a rotor, 
so that they can sweep over and make contact with a 
number of fixed arms. The group finder rotates 
until it makes contact with a free first-line finder 
in the group to which the calling subscriber belongs, 
and this first-line finder then rotates until it is con- 
nected to the calling subscriber’s line, as shown in 
Fig. 4. The calling subscriber then receives the 
dialling tone and can begin dialling. When the first 
number is dialled, the impulse register R, moves round 
to the contact corresponding to that number and causes 
the uniselector R, to search for a free second stage 
path. When this is found, it is connected in circuit 
through a test lead, and the first by-path is connected 
to the second by-path through an impulsing lead, 
as shown in Fig. 5. This connection is made to permit 
the subscriber to proceed with the dialling of the 
second digit immediately. The impulse register 
now hunts for a free path, the second-line finder in 
this path being next connected to the first-line finder, 
which has already been selected by the group finder, 
as also indicated in Fig. 5. The first and second 
paths are also connected. 

Similarly, the second by-path receives the impulse 
current of the second digit, and its impulse register is 
connected to the second stage path, the first stage 
by-path being released as shown in Fig. 6. Next the 
impulsing circuit is connected through the first and 
second paths, and the second by-path to the penultimate 
by-path, and when the impulse fer the third digit is 
received, the outlet selector searches for a free final 
path and the impulse register is connected to the 
penultimate path through the second stage path, the 
second stage by-path being released, as shown in Fig. 7. 
The impulses for the fourth and fifth digits are passed 
through the penultimate by-path to the final by-path, 
so that the impulse register drives the switch round to 
its appropriate position, as shown in Fig. 8. Since a 
particular line (the called subscriber’s) and not one of a 
group of lines is now required, the switch takes the fifth 
impulse, which drives it round to the contact corre- 
sponding to the subscriber required. If the line is free, 
the penultimate and final by-paths are released, the 
connection being left under the control of the sub- 
scribers as shown in Fig. 9. If the line dialled is 
busy, and is the first of a private branch exchange 
group, the by-pati and path switch stop while the 
latter hunts for a free line. In the meantime, the 
release of the by-paths is delayed. The ringing of the 
called line, the provision of the busy tone, and the 
supervision of the call are performed by the pen- 
ultimate path. 

It will thus be seen that a by-path unit consisting 
of uni-selectors and relays is only required to guide 
the switches to the desired numbers, and that once 
these switches are in position the by-path is released. 
Each by-path is common to about ten conversational 
paths, and as they work in pairs, has access to 20 
such paths. The result is a reduction in the amount 
of equipment required, together with a saving in cost, 
weight and floor space. The controlling relays are 
mounted and wired as a complete unit, which can be 
jacked in as required without further adjustment to 
meet traffic requirements, while only one screw is 
employed to attach the mechanism to the bank. 
Fig. 1 is an illustration of the first code selector rack 
at the Advance Exchange, and shows a series of 
uniselectors above and below, with banks of relays 
between them. The spindle on which the uniselector 
Wipers are mounted also carries a ratchet which is 
driven by a pawl, the latter being actuated in its 
turn by a magnet. The wipers themselves are con- 
nected to the jack on the frame by copper strips, the 
whole mechanism being mounted in die-cast frames 
as illustrated in Fig. 2. To remove the rotor, it is only 
necessary to loosen one screw, and swing the wiper 
a through 180 degrees. Replacement is equally 
simple. 

It may be added that a subscriber owning a private 
branch exchange can obtain additional lines without 
changing his number, owing to the fact that the private 





branch exchange lines need not be consecutive, while 
facilities are also provided for recording the number of 
calls to a particular subscriber when his line or lines are 
engaged. On an incoming trunk call, the trunk 
operator can offer the call to a wanted subscriber, 
should he be engaged, by merely throwing the ringing 
key and if the trunk call is accepted, the required 
connection may be established by again throwing 
the ringing key. An important saving in junctions to 
other exchanges is made possible by completing calls 
over an indirect route if all the direct circuits are in use. 





SOME EFFECTS OF THE ADDITION 
OF TELLURIUM TO LEAD.* 


By W. StncitetTon and Brintey Jones, M.Met. 


In the course of an investigation of the effect of the 
addition of small amounts of other metals to lead and 
lead alloys, it has been found that lead to which a small 
amount of tellurium has been added shows an increased 
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resistance to corrosion. As judged by the flash test} in 
the British Standard Specification for chemical lead, 
lead containing tellurium in amounts of the order of 
0-07 per cent. to 0-10 per cent. does not “ flash,” 
and will, in fact, withstand, for short periods, the action 
of boiling concentrated sulphuric acid—properties not 
possessed by any other type of lead or lead alloy. This 
increased resistance to attack by sulphuric acid has 
been substantiated by actual exposure tests in a 
sulphuric-acid plant, where the loss in weight of the 





* Paper read before the Institute of Metals on Wednes- 
day, March 8, 1933. Abridged. 

t ‘“ Flashing ” signifies undergoing violent and com- 
plete decomposition in hot concentrated sulphuric acid, 
See British Standard Specification No. 334-1928, page 6. 
—({Ep. E.] 





tellurium-lead, when exposed at the same time and in 
the same conditions, was only one-seventh of that of the 
most resistant chemical lead hitherto known. It is 
proposed to discuss in this paper in some detail another 
most important aspect of tellurium-lead, viz., the 
physical properties.* 

The addition of tellurium to lead markedly affects 
the physical properties, as is shown below. For con- 
venience, the results of the investigation are divided 
into the two following main sections, namely, A, rolled 
sheet, and B, extruded products. Tensile, fatigue, and 
freezing tests are described in the appropriate sections. 
With the exception of the test results shown in Table I, 
all other tensile tests were carried out on specimens 
12 in. long, 1-5 in. wide, and 0-125 in. thick, with a 
gauge length of 8 in. Unless otherwise stated, two 
speeds of straining were used, viz.: “* Rapid ’’—speed 
of straining, 2 in. per minute; “ Slow ’—speed of 
straining, 4 in. per minute. 

A.—Rolled Sheet.—The results given in Table I are 
averages of a number of closely agreeing values obtained 
from ingots of tellurium-lead, cold-rolled from } in. to 


TaBLe I.—Tensile Tests on Rolled sheets—Rapid Rate of 








Straining. 
Ultimate Ultimate 
Stress. Stress. 
Type | After After 
| 2 Hours. 12 Days. 
| Lb. per sq. in.| Lb. per sq. in. 
| | 
! 
Lead + 0-02 per cent. tellurium .. 3,874 3,814 
Lead + 0-043 per cent. tellurium .. | 4,988 4,577 
Lead + 0-066 per cent. tellurium .. | 4,933 4,068 
Lead + 0-085 per cent. tellurium .. 4,580 3,798 
Chemical lead sheet .. oa - 2,150 
Lead +- 0-06 per cent. copper 2,520 
Lead + 8 per cent. antimony 4,500 





yy in. in thickness, and tested in tension within 2 hours 
of, and also 12 days after, rolling. These results are 
compared with chemical lead sheet, copper-lead, and 
8 per cent. antimonial-lead. All the samples were 
stored at room temperature. The abnormal values for 
tensile strength, together with the general behaviour of 
the test-pieces, indicate that all the samples of rolled 
lead containing more than 0-02 per cent. of tellurium 
are in a highly cold-worked state. This is borne out by 
photomicrographs of sections of the rolled tellurium- 
lead sheet, which show structures having the general 
characteristics associated with the cold-worked state 
and demonstrate that tellurium raises the temperature 
of recrystallisation in lead. In freshly-rolled sheet the 
crystals are elongated and deformed, whereas in 
ordinary rolled lead sheet, recrystallisation is rapidly 
completed at ordinary temperatures. 

Ingots 2 in. thick (tellurium contents approximately 
0-02 per cent. to 0-10 per cent.), and weighing 20 lb. 
each, were rolled to } in. in thickness. Rolling was 
commenced at a temperature of about 100 deg. C., the 
final reductions being carried out cold. Tensile tests 
were carried out after 1 day, and subsequently at 
various periods, to determine the effect of time, the 
samples being stored at room temperature. The 
gradual reduction in strength in the specimens con- 
taining less than 0-06 per cent. tellurium indicates that 
annealing proceeds slowly with time, and in these cases 
recrystallisation is not entirely prevented. The 
structure tends to change into a mass of minute crystals 
immediately after rolling, and eventually reaches a 
stable condition. It would appear from the results 
obtained that the effect of tellurium is complete at 
0-05 per cent. to 0-06 per cent. It is important to 
note that the effects of cold-work on tellurium-lead 
result in toughening rather than in the brittleness 
usually associated with severely cold-worked metals. 
Large ingots can be cold-rolled quickly with no sign 
of cracking, and the rolled material may be bent 
double immediately and hammered flat without crack- 
ing. Cold-rolled tellurium-lead sheet can be annealed 
at higher temperatures, as shown in Table III. 

TasLe III.—Annealing of Lead + 0-06 per Cent. Tel- 
lurium—Rapid Rate of Straining. 











Ultimate | Elongation, 
Treatment. Stress. Per Cent. 
Lb. per sq. in. or 8 in. 
| 
1 day after rolling _ - | 4,037 7°8 
2 hours at 150 deg. C. .. J 3,340 31 
1 hour at 250 deg. ©. fe | 2,793 36 


After annealing at 250 deg. C. the microstructure of 
the cold-rolled tellurium-lead show that, recrystallisa- 
tion has taken place, but without the development of 
coarse grains. The foregoing results show that, by the 
addition of tellurium to lead in amounts up to 0-10 per 
cent. and the adjustment of rolling conditions, ageing, 

* The tellurium-lead alloys of the type described in 
this paper are the subject of an application for a British 
patent. 

















318 


ENGINEERING. 


(MARCH 17, 1933. 








} j 
and heat-treatment, it is possible to produce metal | suggested that stress-strain diagrams taken from slow | experiment reveals what may be described as latent 


containing not less than 99-9 per cent. of lead with a 
range of tensile strength from 2,600 lb. per square 
inch to 4,000 Ib. per square inch which is sensitive 
to cold work under further strain. The much-in- 
creased resistance to corrosion combined with mechani- 
cal strength shown by tellurium-lead is of considerable 
importance in many industries where chemical lead 
sheet, although mechanically weak, is used because of 
its resistance to corrosion. 

B.—Extruded Products.—Lead products are normally 
extruded hot and at temperatures above that at which 
recrystallisation occurs in tellurium-lead, so that 
tellurium-lead produced by extrusion is in the fully- 
softened condition. Fig. 7, on page 317, is a section 
from extruded tellurium-lead, and shows an undis- 
torted and refined crystalline structure, which is 
remarkable when compared with a typical sample of 
extruded ordinary lead, as shown in Fig. 8. Ordinary 
lead lacks toughness owing to recrystallisation, which 
takes place at room temperatures. Tellurium-lead 
should possess markedly increased toughness in the 
extruded condition, on account of its higher temperature 
of recrystallisation. Table IV gives the results of 


. . es | 
tensile tests carried out at the rapid rate of straining. | 


The results are representative of a large number of 


Tanta IV.—Tensile Tests. Rapid Rate of Straining. 
Ultimate Elongation, 
Material Stress Per Cent 
Lb. per sq. in on 8 in. 
Lead + 0-05 per cent. Te 2,650-2,900 55-67 
lead 2,000--2,400 30-65 
closely-agreeing values for tensile tests. Tellurium- 


lead is slightly stiffer than lead in working and mani- 
pulation. When removed from the testing machine, 
the fractured ordinary lead test-pieces, although stiff at 


Fig.t. 
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first, soften considerably within a short time, whereas 
those of tellurium-lead remain permanently stiff. 
Tellurium-lead responds to stress in a way unusual for 
lead alloys, and tensile tests carried out at slower rates 
of straining give evidence of its unusual physical 
properties, as is shown in Table V, in which the figures 
are representative of a large number of closely-agreeing 
values obtained from tests carried out at slow rates of 
straining. 


Taste V Tensile Tests Slow Rate of Straining. 
Ultimate Elongation, 
Material Stress, Per Cent 
Lb. per sq. in on 8 in 
Lead + 0-05-0-06 per cent. Te 2,300-2,450 85-100 
Lead 1,630—1,950 20-65 


It is difficult to quote representative figures for lead, 
owing to the considerable variations in grain-size in 
the material as found in commerce, and the above 


figures represent a wide range of samples obtaining in | 


practice. The character of the elongation, as well 
as the degree of elongation, of the tellurium-lead is 
unusual, The test-pieces elongate in such a way that 
the distribution of strain remains uniform for a longer 
period than has hitherto been observed with lead or 
lead alloys. Local “ necking *’ begins only long after 
that condition of strain or elongation, when other 
materials would have collapsed. Some idea of the 


tensile tests should further differentiate between the 
| physical properties of lead and of tellurium-lead. 
Through the kindness of Professor B. P. Haigh, of the 
| Royal Naval College, Greenwich, tests were carried out 


Tasie VI.—Analysis of Elongation of Tellurium-Lead and 
Lead, 


| - Tellurium- Lead. Lead. 


Elongation on 2 in., per cent. 144 118 
- 4in., mm 112 81 
| 6 in., - 100 64 
| a 8 in., od o4 53 


on a Denison variable-speed machine at a rate of 
straining of 0-018 in. per minute. The stress-strain 


in Table VII. 


Tasie VII.—Tensile Tests. Rate of Straining 0-018 in. 


per Minute. 


Ultimate Stress, | Elongation, per 


Material. Lb. per sq. in. cent. on 8 in. 
—— eee Ss 
| Lead + 0-05 per cent. Te 2,081 92-4 
Lead ° ° oe 1,373 51-3 
| 
| 


The rate of straining was twice increased towards the 
end of the test, in the case of the tellurium-lead. 
| The foregoing experiments show that, in the case 
of slowly applied strain, the tellurium-lead gives an 
ultimate stress actually 50 per cent. greater than that 
of ordinary lead. The types of elongation and fracture 
of the tellurium-lead are the same in both the slower 
rates of applied stress. It is known that a metal will 
withstand uniformly distributed elongation in the 
tensile test to an excessive extent provided that: 
(1) it begins to yield well below its ultimate stress ; 
(2) it is capable of work-hardening in a progressive 
manner when strained. 
when considering the practical applications of lead, 
particularly in the form of pipe. In such cases pliability 
is essential, together with the capacity to yield to the 
stresses met with in service; for example, by the 
freezing of contained water. This ability to yield 
should be combined with toughness if the local weaken- 
ing which leads to early fracture is to be avoided. 

Effect of Frost.—It is clear from the foregoing tensile 
tests that tellurium-lead when strained behaves in a 
manner previously unknown in lead and lead alloys. 
The ability of tellurium-lead to work-harden when 
strained is a property of considerable practical value, 
and indicates that pipes will, in practice, withstand a 
much greater expansion before commencing to weaken 
locally. Freezing experiments illustrate the practical 
value of the work-hardening properties of the metal. 





lead with internal diameters of } in. and wall thicknesses 
of 0-125 in. were taken from the normal works’ pro- 
duction. The pipes were filled with water and together 
were repeatedly frozen until bursting occurred. The 
pipes made from ordinary lead showed marked local 
distension after the first freezing, and fractured during 
| the next freezing with the formation of a large bulge. 
|The pipes of tellurium-lead were quite symmetrical 
after three freezings. After the fourth freezing a 
slight, but well-distributed, distension was noticed. 


At the fifth freezing failure occurred with a moderate | 
It has been observed that the number of | 
freezings that a lead pipe will withstand is, to some | 


local bulge. 


extent, dependent on the length of pipe tested and the 
time occupied in freezing. For that reason, the 
number of freezings quoted above should be taken as 
only comparative figures for lead and tellurium-lead 
tested at the same time and in the same conditions. 

Rapid hydraulic bursting tests, carried out on lead 
and tellurium-lead pipes of the same dimensions as 
those used in the freezing tests, gave the results shown 


unusual distortion occurring before fracture, and the | 


uniformity of its nature, may be gathered from the | 


simple analysis, given in Table VI, of the elongation of 
a typical test-piece of tellurium-lead, the gauge length 
of which has been marked in inches. Corresponding 
figures are also given for a sample of chemical lead. 


and 71 per cent., respectively, and on the lead 25 per 
cent. in each case. In the tellurium-lead, transition 


from uniformly distributed to local elongation is so| expansion, the resistance of the tellurium-lead pipe | 
In similar | gear for conveying the spoil to the rear and has been 


gradual that no well-defined neck appears until an 


in Table X. Another sample of the same batch of 
| Taste X.—Bursting Tests of Pipes. 
| Hydraulic 
Material. Bursting Pressure, 
Lb. per sq. in. 
Lead 725 
800 


| Lead + 0-05 per cent. tellurium 


; | tellurium-lead pipe was subjected to three freezings. | 
The elongations on the two extreme 2-in. gauge- | When hydraulically tested after 24 hours, the pipe | shown. 
lengths of the tellurium-lead test-piece are 75 per cent. | resisted an hydraulic pressure of 750 Ib. per square | Special 


inch before bursting. Even after three freezings, with 
| the consequent reduction in wall thickness due to 


| to hydraulic bursting was still maintained. 


M3 - | 
curves are shown in Fig. 11, and the results are given | 


These results are of significance | 


Three sample pipes of ordinary and three of tellurium- | 


strength—a property not indicated by the results of 
ordinary tests where strain is rapidly applied. In the 
application of lead and lead alloys where severe defor- 
mation is normally to be expected, initial softness and 
| pliability, combined with an ability to develop toughness, 
are desirable. The “strength” of tellurium-lead does 
not appear as hardness, but is more in the nature 
of toughness. 

Fatigue Tests.—It is well known that the fatigue 
resistance of lead can be increased by alloying with 
other metals, but hitherto this method has involved a 
| sacrifice in the characteristic properties of lead. For 
|many practical applications advantage cannot be 
| taken of the high fatigue-resistance of various lead 
| alloys because of their inherent hardness and lack of 
| ductility. The effect of tellurium on lead is such that 
the hardness is only slightly increased. By the kindness 
of Professor B. P. Haigh, the fatigue-resistance of 
| extruded lead containing 0-05 per cent. tellurium was 
determined in a Haigh fatigue-testing machine. On a 
| basis of the range of stress which would not cause 
| fracture after 10 x 10° reversals, the fatigue range was 
| found to be + 0-50 ton per square inch—nearly three 
| times that of ordinary lead. 
| The manufacture of tellurium-lead presents no 
difficulties whatever, either in the preparation of the 
| metal or in the processes of cold-rolling and extrusion. 
| Owing to the extremely refined grain, the appearance of 
| the extruded products is markedly superior to that of 
| ordinary lead. Further investigation has shown that 
| the effects produced by the addition of tellurium to 
| lead are to some extent also produced by tellurium when 
= to the binary lead-tin, lead-antimony alloys, 





and to the ternary alloys lead-antimony-cadmium and 
lead-tin-cadmium. The addition of tellurium to lead- 
antimony alloys, in addition to improving their physical 
properties, increases their resistance to corrosion, par- 
ticularly by chromium-plating solutions. The addition 
of tellurium to the above-mentioned ternary alloys 
produces a marked improvement in their physical 
properties, imparting to them some of the toughness 
characteristic of tellurium-lead ; thus, in the course of 
the authors’ experiments, ternary alloys containing 
tellurium have been found to have double the resistance 
to frost of the ordinary ternary alloys. 





| CATALOGUES. 
| 








Oil Cleaning Machine.—A pamphlet describing their 
machine and process for cleaning oil, mainly lubricating 
| oil after use, is to hand from Messrs. British Oil Cleaners, 
| Limited, 66, Upper Richmond-road, London, 8.W.15. 
| Electric Shunting Locomotives.—We have received from 
Messrs. The Chloride Electrical Storage Company, 
| Limited, Clifton-junction, near Manchester, a pamphlet 
describing the application of their Exide-ironclad 
batteries to three types of shunting locomotives, the 
power for which may be supplied by battery only, by 
battery with a collector in the form of a trolley or third 
rail, or by battery with a collector and an oil-engine 
| driven generator in addition. 





| Boiler and Tank Work.—A new edition of the catalogue 
issued by Messrs. Robert Jenkins and Company, Limited, 
Rotherham, shows an extensive range of steam and hot- 
water boilers, including saddle and similar types for 
continuous-flow systems, and also tanks, pans, gilled 


tubes, air heaters, and various related fittings. The 
materials are mild steel, stainless steel, or copper. The 
new items since the previous edition include : open coke- 


fire boilers, glass-lined tanks, a patent centrifugal dryer, 
and steel-ground manhole covers. 

Machine Tools.—Messrs. Burton Griffiths and Com- 
pany, Limited, Montgomery-street, Sparkbrook, Bir- 
mingham, have sent us catalogues of several American 
machine tools for which they are agents. These include 
plain and universal grinding machines made by Messrs. 
Landis Tool Company; precision boring machines by 
Messrs. Ex-Cell-O Aircraft and Tool Corporation ; and 
as lapping and testing machines and gear-box units 

y Messrs. National Broach and Machine Company. All 
these catalogues are well illustrated. 
| Earth Boring Machine.—The machine known as the 
Mangnall-Irving Thrust Borer, made by Messrs. The 
Hydraulic Engineering Company, Limited, Chester, is 
| described with diagrams in a catalogue recently to hand. 
| It is specially adapted to the laying of pipes and cables 
| underground, without trenching the road, and working 
from pits. In Sheffield, lines were inserted between work- 
| ing pits 80 ft. apart. A pilot hole is made by thrusting 
| a rod from pit to pit, and this hole is enlarged by drawing 
| successively larger headpieces through. 
| Cranes.—A catalogue received from Messrs. Sir William 
| Arrol and Company, Limited, Glasgow, illustrates ex- 
| amples of various cranes classified as overhead travelling, 
| grabbing, dock, wharf, coaling, goliath, tower, canti- 
| lever, floating, monorail, navvy, and many of the derrick 
| type; transporters and a tunnelling machine are also 

The cranes are often adapted, or designed with 
parts or auxiliaries, to suit particular require- 
ments. A wide range of capacities is covered from & 
| few tons lift up to 250 tons. A ship’s derrick crane 
with a beam for lifting locomotives of up to 130 tons 1s 
shown. The tunnelling machine has a rotary cutter, with 


elongation of 70 per cent. is exceeded. These results! conditions a lead pipe burst after two freezings. This made to cut from 7 ft. to 15 ft. diameter. 
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THE DEVELOPMENT OF THE PARIS 
METROPOLITAN RAILWAY. 
By Tueopore Ricu, A.M.I.E.E. 
(Continued from page 123.) 
At the eastern end of the section, between Boule- 


vard St. Martin station and the Place de la Repub- 
lique, the two lower tunnels diverge and rise to the 





level of the upper tunnels. Beyond this point, 





—— 7 tint No.9. 
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access passages to be provided. As is the case 
at a number of other recently-constructed stations, 
a number of the access passages are also arranged 
as public subways under the streets. This is 
particularly valuable at the Place de la Republique, 
where the vehicular traffic is heavy and somewhat 
confusing. The lower of the two lines which 
pass under main boulevards to this station is being 





extended to the south-east, past the Place de la 








the Place de la Bastille. It lies to the west of the 
canal and passes under line 1. The station lies 
below the west bank of the canal and is connected 
by passages to the earlier station of line 1, which is 
situated above the canal. The recently-opened 
Line No. 8, from the Place de la Republique to 
the Ports de Charenton, shown in the upper part 
of Fig. 28, passes under the north-south lines and 
under the canal and has a station on the north side 
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after a short length of twin double-track tunnels, 
the lines enter the Place de la Republique station 
through four single-track tunnels side by side. 
The arrangement is shown in Fig. 25. The Place 
de la Republique station, of which a plan is given 
in Fig. 26, is the crossing place of five lines. There 
are also two service interconnecting lines in single 
tunnel. This has involved some very complicated 
construction, as will be clear from the isometric 
sketch of the arrangement, Fig. 27, page 320. The 
wide open space available at the Place de la Repub- 
lique enabled the work to be carried out with the 
minimum interference with private property. It 





has also allowed wide and ample stairway and 














Nation and on to the Porte de Montreuil, where 
tramway facilities are available. This extension 
is indicated in Fig. 1, on page 61 ante. 

There is another interesting example of station 
construction at the Place de la Bastille. A plan 
of the arrangement is given in Fig. 28. The first 
of the Paris underground lines to be constructed, 
that between Maillot and Vincennes, marked 
1 in Fig. 1, passes through this station. Approaching 
from the west, it rises to the surface to pass over 
the Saint Martin Canal, which flows through the 
centre of the Place. The line then dips under- 
ground again. The north-south line, No. 5 of Fig.1, 





constructed before the war, also passes through 





of the Place. This is connected with the older 
stations by passage ways. Owing to the size of 
the Place and the location of the stations, the total 
length of the access passages amounts to nearly 
three-quarters of a mile. A part of the foundations 
of the Bastille, destroyed during the French Revolu- 
tion, was discovered during the construction and 
has been preserved on one of the station platforms. 

The rail gauge of the lines is the Continental 
standard of 1 m. 44 cm., the rails weighing 52 kg. per 
metre (105 Ib. per yard). The fishplates have 
ten bolts and the bonding is made under the plate. 
The sleepers are placed 80 cm. (about 32 in.) apart, 
flat-bottom rails without chairs being normally 
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used. On the Nord-Sud line chairs were adopted ; 
the operating engineers of the system state that 
rails can be renewed as rapidly on one system as 
the other. The conductor rails are of T-section, 
52 kg. and 75 kg. per metre (105 Ib. and 151 Ib. 
per yard). The running rails are of relatively 
soft material and high conductivity, for which a 
premium is given when a certain value is exceeded. 
The relatively soft rails appear to wear well. The 
conductor rails are joined up into sections to suit 
feeding points by means of alumino-thermic welds. 
They are insulated on blocks of fused basalt, a 
system adopted on the electrified section of the 
Western State Railway. To reduce the shock of 
passing trains, the head of the block is lined with 
a strip of leather. The return circuit is through 
the running rails. Stone ballast is used ; on most 
new construction work it is brought to the site 
at night in lorries and shot down the access shafts. 

The tunnels are lighted with 16 candle-power lamps 
on alternate sides, spaced every 12} m. The signal- 
ling system is automatic, red and white lights being ! 
normally used. The system is operated at 110 volts 
50 periods. Green signals are used at some points 
as distant signals. If a motorman passes a red signal 
light an alarm bell is rung in the station ahead. The 
signal sections are about 160 m. apart. The adoption 
of automatic signalling has enabled the headway 
of trains at, busy times to be reduced to 1 minute 
30 seconds, as against 2 minutes under a system 
operated with direct contacts. The signal apparatus 
on the newest sections was constructed by the Cie de 
Signaux et d’Enterprises Electrique, of Paris. A pair 
of bare wires runs alongside the rails on the tunnel 
walls and each motorman has a portable telephone. 

Each station is in communication telephonically 
with the next station on each side and there is a| 
general call circuit for each line. 
At a number of stations, automatic platform | 
gates, as illustrated in Fig. 29, are provided. When | 
a passenger has taken a ticket, which, by the way, 
gives access all over the system, it is punched by 
an attendant who controls entry to the two plat- 
forms. When the leading end of a train reaches 
a point a few yards from the end of the platform, 
a relay gear is operated, and by means of a worm 
and lever, the wicket gate closes at the platform 
entrance ; the closing motion is in two steps, and 
the gate does not close quickly enough to injure 
anyone. As the train leaves the platform, the 
wicket opens automatically ; by this means, one 
attendant can control both platforms. As a rule, 
the entry and exit to platforms are in the same 
passage, an iron railing, waist high, dividing the 
two. Cross bars, waist high, which swing back 
by gravity, placed at the junction with the cross 
passage, hinder passengers from entering platforms 
by the exit footway and thus avoid the necessity 
for a ticket collector or platform wicket. 

At some busy points, a new system of double 
swing cross-bars has been installed in the railed-off 
exit sections of the passages communicating between | 








the open cross passages and the platforms. A} 
double set of these swing cross-bars is shown in 
Fig. 30. The entry to the platform is behind the 
rail to the left. A passenger leaving the platform | 
after mounting the exit stairs finds himself faced | 
with the waist-high swing bars shown in the figure. | 
The bars are pivoted on the centre uprights. On 


pushing one or other of the bars in the front, the | 


corresponding bar at the back is unlocked and is 
given a slight outward movement. The latch of 
the back bar, is operated by a link worked from 


the front bar, as shown in Fig. 31. After the} 


passenger has passed through the first bar, it swings 
back automatically ; when the second is left it 
also swings back and is locked so that it cannot 
be opened until the first one is pushed forward 
again. The apparatus is ingenious; it gives a 
clearer opening than any form of one-way turnstiles. 

For the lining of the walls and arched ceilings 
of stations, and the walls of passages and access 
stairways, white glazed earthenware tiles, about 
11 mm. thick, and measuring up to 7-5 cm. by 
15 cm. (approximately 3 in. by 5{ in.) with the joints, 
are used. The tiles are made with a bevel all round 
on the face, about | in. deep by } in. wide. The 
effect of the bevel is that the joint looks cleaner 
and minor irregularities of placing are not notice- 
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able, so that the tiles can be fixed very rapidly| city, the Nord-Sud line being supplied from other 
and with a lower-grade labour than is necessary for | sources. For the Metropolitan section, the demands 
plain tiles. They are well keyed at the back, with| have increased so much that the former station 
two large circular recesses and four small ones well | has been shut down and power is now taken partly 
undercut. | from the 130,000-kw. station at St. Denis that sup- 
The power for the operation of the system was| plies the suburban tramway system and partly by 

| the new station at Ivry Port, which has a present 








originally furnished by a special power station at : 
the Quai de la Rapée on the southern side of the capacity of 60,000 kw. The Ivry Port station was 
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described in ENGINEERING in the issues of May 10 
and 17, 1929. 

In the early days, a periodicity of 25 cycles was 
adopted to meet the requirements of the earlier types 
of rotary converters. In order, however, to permit 
interchange of power with other stations and 
systems, the periodicity has now been changed to 
50 cycles. The high-tension distribution is at 10,000 
volts. There are 21 substations, a number of which 
are above the ground in streets near to important 
traffic centres. The more modern rotary converters 
are of 1,500 kw. and 3,000 kw. capacity. In addi- 
tion to the rotary substations, there are a number 
of mercury-rectifier sutstations with units up to 
3,000 kw. each. An interior view of the rectifier 
substation at Porte d’Italie is shown in Fig. 32. 
It is intended that, in the future, the power stations 
shall be connected to step-down stations at 60,000 
volts, the system being then linked up with the inner 
and outer Paris power supply undertakings at that 
voltage. In 1930, the consumption of power 
amounted to 257,000,000 kw.-hr. 


(To be continued.) 


Unrrep Sratres Inquiry ror Saw Ptrates.—The 
Department of Overseas Trade informs us that H.M. 
Consul at Seattle, Washington, U.S.A., reports that an 
American firm is desirous of receiving quotations from 
United Kingdom manufacturers of steel for saw plates. 
Further details of the inquiry may be obtained from the 
Department, at 35, Old Queen-street, London, S.W.1, 
jucting reference No. G.X. 12,352. 
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CHAPTERS IN NAVAL AND MARINE | nical societies, and some of this matter has been 


| ENGINEERING HISTORY—XKXI. incorporated in text books. For the general history 
| ’ ie i tte 
By Eno.-Caprarn Epaar C. Surrm, 0.B.E., R.N. | of the subject, however, there is no better source of 


|information than the annual summaries of “ Pro- 
Waite the application of the Parsons steam | gress in Warship Engineering,” contributed year by 
turbine for driving propellers directly was the out-| year to Jane’s Fighting Ships, by Mr. Charles de 
| standing achievement of the early part of the present | Grave Sells. These articles cover the whole field 
| century, the same period saw the introduction on a| of marine engineering, and deal not only with the 
| less extended scale of the turbines of Rateau, Curtis, main and auxiliary machinery, but with the 
| Zoelly, Bréguet and others, and also the develop- | numerous accessories now found in engine rooms. 
ment of mechanical, electrical and hydraulic systems! Among the first vessels fitted with steam turbines 
| of power transmission for coupling turbines to pro- | other than the Parsons, were the French torpedo 
| peller shafts so that the turbines could be run at a boat No. 243, of 92 tons, and 1,800 h.p., and the 
high speed and the propellers at a low speed, thus | Russian torpedo boat Latoshka, ex Caroline, of 140 
enabling the efficiency of both turbines and pro-| tons, and 2,000 h.p. These vessels were built in 
|pellers to be increased. Of the three systems, | 1904, the former at La Seyne and the latter by 
mechanical reduction gearing was developed and | Yarrow at Poplar, and were fitted with Rateau multi- 
extensively applied to steam vessels in Great Britain, | stage impulse turbines. The inventor of these 
electrical transmission was developed by the General turbines, Auguste Rateau, was born at Royan near 
| Electric Company in the United States, while | the mouth of the River Gironde, October 13, 1863, 
| hydraulic transmission was first applied to ships and died at Paris, January 13, 1930. After passing 
by Dr. H. Féttinger in Germany. Descriptions of | through the Ecole Polytechnique with distinction, 
the various turbines and of the transmission | he became an inspector of mines and was succes- 
systems have appeared from time to time in the | sively a professor at the Mining School at St. Etienne 
technical Press and in the transactions of the tech- | and the Ecole Superieure des Mines in Paris. ‘The 
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os l 
well-known firm Société Rateau was founded by | turbine, used as an alternative to Parsons turbines 
him in 1903. It was through his studies on mine | in the Navy, was evolved. The reasons which 


ventilation that he was led to his work on centri- | led to the use of Curtis turbines were (1) the desira- 
fugal fans, turbo-blowers and steam turbines. | bility of acquiring experience with a turbine capable 


no alternative to the arrangement when turbines 
were first used, but since then, various systems of 
transmission gear have been introduced with advan- 
tageous results and direct-driven turbine ships have 


His position in France was very similar to that of 
Parsons in England. At a Séance Solonnelle held in 
his memory by the Société des Ingénieurs Civils de 
France on November 27, 1930, and presided over 
by the President of the Republic, Ingénieur Général 
Lelong, speaking of the work of Ratean for the 
French Navy said: “ Pendant toute sa carri>re, 
Rateau n’a cessé d’apporter 4 la Marine le plus 
précieux concours. Son intervention a joué un 
role capital lors de la véritable révolution qui a 
détriné & bord des navires la machine 4 vapeur 
alternative pour y substituer la turbine.” A 
monument to Rateau was unveiled at the works at | 
La Courneuve (Seine), January 17, 1931. His 








|of using superheated steam ; 


(2) the economy | ceased to be constructed. 

obtainable at low powers without the disadvantages| It has already been stated that in his turbine 
of close-fitting parts ; and (3) the simplification of patent No. 394 of 1894, Parsons included the claim 
the engine-room arrangements and the expectation for driving the propeller or paddle shaft directly 
of attaining higher propeller efficiency. After| or through gearing. In some early screw ships 
obtaining the necessary licence, the Clydebank toothed wheel gearing had been used for increasing 
firm constructed a complete installation for ex- | the speed of the propeller shaft relative to the speed 
perimental purposes, the tests of which were carried | of the engine, but the problem now was to reduce the 
out in the presence of Admiralty officials. Many relative speed of the propeller shaft, and this 
improvements in design resulted from these trials | Parsons did by the introduction of helical-toothed 
and in 1909 Brown-Curtis turbines were fitted in | reduction gearing as was first used by De Laval with 
the destroyer Brisk, and in 1910 in the cruiser | his land turbines. The earliest example of such 
Bristol, 430 ft. long, and of 4,800 tons displacement. gearing in a vessel was that fitted to the twin-screw 


The machinery of the Bristol consisted of two self- | launch Charmian, engined in 1897 by the Parsons 





work on the steam turbine was begun a few years| contained and independent units in separate| Marine Steam Turbine Company, for Mr. F. B. 
after that of Parsons. In 1892, he published his | engine rooms, driving twin screws. The designed | Atkinson. The launch was 22 ft. long, and was 
‘‘ Considerations sur les turbo machines ; ” in 1896 | power was 22,000 shaft horse- power and the legend | driven by a single parallel-flow turbine of about 
he patented his compound or multi-stage impulse | speed 25 knots, but on trial, 24,227 shaft horse-| 10 h.p., running at 20,000 r.p.m. On the turbine 


” 


turbine and at the World Exhibition in Paris in| power was developed, the speed of the ship being 
1900, he exhibited a set of drawings of a 1,000- | 26-84 knots. Full particulars of both the experi- 
shaft horse-power turbine for a French torpedo| mental turbines and the machinery of the Bristol, 
boat. His views on the propulsion of ships by tur-| together with the trial results, were given in 





shaft was a helical-toothed pinion gearing into two 
wheels on the propeller shafts, the rate of reduction 
being 14 to 1. This turbine and gearing are pre- 
served in the Science Museum, South Kensington. 


bines were stated in a paper entitled ‘“‘ The Rational 
Application of Turbines to the Propulsion of War- 
ships,” read at the Jubilee meeting of the Institution 
of Naval Architects in 1911, and in this he gave 
particulars of the machinery of the French triple- 
screw destroyer Voltigeur, which had a combina- 
tion of reciprocating engines and Rateau turbines. 
In 1910, Rateau turbines were fitted in the destroyers 
Fourche, Faulx and Magon, built by the Ateliers 
et Chantiers de Bretagne, Nantes, a firm which has 
since fitted Rateau turbines in flotilla leaders with 
speeds exceeding 40 knots. 

Like the Rateau turbine, the impulse turbine 
was invented in America by Charles Gordon Curtis | 
and was also patented in 1896. As developed | 





ENGINEERING (September 30, 1910, page 405). | Although the advantages to be reaped by the use of 
Brown-Curtis turbines were next accepted for the | reduction gearing were not lost sight of, nothing 
cruiser Yarmouth, and for four destroyers building | further was done in this direction until twelve years 
at Clydebank and from that time onward their | later, when the Parsons Company purchased the 
use in the Royal Navy spread rapidly. By 1919 | cargo steamer Vespasian for experimental pur- 
Brown-Curtis turbines had been used in the designs | poses. Built in 1887, the Vespasian was 275 ft. 
of more than 250 destroyers, 22 cruisers and 7 | long, and of 4,350 tons displacement, and was driven 
capital ships. They were also used in the K class | by a triple-expansion engine working with steam at 
submarines. 150 Ib. pressure. After being purchased, her engines 

Of other types of turbines used in ships, brief | were overhauled, trials were carried out, and then 
mention may be made of the earliest installations | turbines were fitted in the place of the reciprocating 
of those bearing the names of Zoelly, Bréguet, | engines. The new machinery comprised one H.P. 
Melms-Pfenniger, Tosi, and Belluzzo. The Zoelly | turbine and one L.P. turbine side by side, each 
turbine was first fitted to the German destroyer | carrying a pinion with 20 double helical teeth, 
G. 173, of 616 tons and 10,250 h.p., built at Kiel, | gearing into a wheel on the propeller shaft with 








by Messrs. General Electric Company, the Curtis| and then to the German cruiser Kéln. Zoelly | 398 teeth, the ratio of the gear being 19-9 tol. On 
steam turbine was originally used for driving electric | turbines were installed by the French in the triple- | trial and on service there was an improvement in 
generators. The first Curtis marine turbine was | screw destroyer Actée ; by the American Navy in | coal consumption of 15 per cent. due to the change. 
fitted in the yacht Revolution in 1903, and the|the destroyers Mayrant and Warrington, sister | For four years the Vespasian ran successfully, carry- 
second in the 8 8. Creole of the Southern Pacific vessels of the Perkins and Sterrett, which had Curtis | ing coal and general cargo between the Tyne and 
Railway. Built by the Fore River Shipbuilding | turbines ; and by the Italian Navy in the destroyers | Rotterdam. The hull was then condemned and the 
Company of Weymouth, Mass., the Creole was a| Audace and Animoso. The last of these was | turbines and gearing were fitted in the S.S. Lord 
twin-screw passenger and cargo vessel 416 ft. long. | 245 ft. long and of 655 tons displacement. With | Byron. 

She had two turbines, each of 4,000 h.p. A much | steam at 230 Ib. pressure, the shaft horse-power was| The results of the experiments with the Vespasian 
more important installation was that of the U.S.S. | 20,100, and the speed 36-12 knots. Both ship and | not only showed that the Parsons turbine could be 
Salem, a sister ship to the Chester, which had machinery were constructed by Messrs. F. Orlando, | used for the propulsion of slow vessels, but indicated 


Parsons turbines, and the Birmingham, which had | at Leghorn. The Bréguet turbine, developed by the|2 means of improving the performances in high- 
reciprocating engines. The contract for these | Maison Bréguet, was first applied to the French 





i } ocacy of Professor 

vessels was signed in May, 1905. The ships were | torpedo boat No. 294, of 95 tons and 2,000 h.p. ; ~ nf y: Prange lp : 
420 ft. long, and of 3,750 tons displacement when | and then to the French destroyer Tirailleur, a triple- 
carrying 475 tons of coal and 50 tons of feed water. | screw vessel, which, like the Voltigeur, had a triple- 
The comparative trials of the three vessels provided expansion engine driving the centre shaft. The 
a large amount of useful data, some of which is/ first marine installation of the Melms-Pfenniger type 
given by Mr. Sells in Jane's Fighting Ships for| was that fitted in the German torpedo boat G. 166, 
1909. The designed horse-power was 16,000, and | built by Schichau at Elbing, while the same type 
the designed speed 24 knots. On the four hours’ was also used for the German cruiser Kolberg of 
full power trials, the speeds attained were: For the | 4.300 tons, and 20,000 h.p. The two turbines of 
Birmingham, 24-3 knots; the Chester, 26-5 knots ; | Italian origin, that developed by Messrs. F. Tosi 
and the Salem 25-9 knots. In a paper entitled “ A} and Company, of Legnano, and ‘that invented by 
Fifty-Years’ Retrospect of Marine Engineering,” | Professor Belluzzo of Milan, were first used in 
Rear-Admiral C. W. Dyson, U.S.N., said the relative | Italian torpedo craft in 1912-13. Another turbine 
results of the trials of the ships were as follows : }used in the German Navy was the Bergmann, 

1. Economy of propulsion: At speeds up to 20 which, in 1911, was fitted to the cruisers Magde- 
knots the reciprocating-engine ship was superior to the | burg and Stralsund. 
, » * ons ines, »to2 » y . , ° aa , . - 
pe eat a — = ape ty oo ee |__ When, in 1784, Watt heard of the invention by 

2. Overload capacity of engines ; The Parsons turbines | Kempelen of what was really the primitive reaction 


|(now Sir) John Biles, the cross-channel steamers 
| Hantonia and Normannia of the London and South 
| Western Railway were fitted with geared turbines. 
| These vessels, built in 1911, were 290 ft. long and 
jof 1,560 tons gross tonnage. With 6,100 shaft 
| horse-power a speed of 20-4 knots was obtained, 
while the steam consumption showed a considerable 
improvement as compared with that of a somewhat 
| similar turbine vessel with direct-driven propellers. 
| Another cross-channel steamer, the Paris, of the 
| London, Brighton and South Coast Railway, was 
| also fitted with geared turbines, and by the outbreak 
of war in August, 1914, geared turbines of a total 
| of 260,000 shaft horse-power had been constructed 
for mercantile vessels. The power to be trans- 
| mitted in such ships was comparatively moderate, 
and the application of gearing to high-powered war 
‘ships had to be made with caution. In the de 





exceeded moderately the Curtis turbines in this respect | turbine, or aeolipile, of Hero, he sent a letter full of | stroyers Badger and Beaver, the first naval vessels 


and very much exceeded the reciprocating engines. 
3. Reliability on trials: Both types of turbines took 
the lead over the light high-speed reciprocating engine 


| calculations to Boulton, remarking, “So that you 
see the whole success of the machine depends on the 


fitted with gearing, only the high-pressure and cruis- 
ing turbines were geared, but in 1912 the Admiralty 


in this respect, the piston speed of the latter being | possibility of prodigious velocities,” and having | adopted gearing for the whole of the machinery of 


1,200 ft. per minute. 


| satisfied himself that Kempelen’s engine could not 


The next vessel in the United States Navy to be | compete with their own, concluded by saying “ In 
fitted with Curtis turbines was the battleship North | short without god makes it possible for things to 
Dakota, of 20,000 tons displacement, and 25,000 move 1,000 feet pr ” (i.e., per second) it can not do 
h.p., laid down in 1907. About this time Curtis} much harm.” The success of every turbine depends 
turbines were also fitted to three or four German | on its capacity for using steam moving at what Watt 
torpedo-boat destroyers and to the American-built | called “* prodigious velocities,” and this success is 
Japanese battleship Aki and armoured cruiser | attained principally by high speeds of rotation. Un- 
Abuki. | fortunately, the same principle does not apply to 

The construction of Curtis turbines for marine | screw propellers working in water, and in all direct- 
purposes was first taken up in this country by | driven turbine ships, the speed of the turbines was 


the destroyers Leonidas and Lucifer, of 965 tons 
and 24,500 shaft horse-power, and during the war, 
although the construction of geared turbines for 
merchant vessels had to be practically abandoned, 
gearing was gradually adopted for all British war- 
ships, until finally single sets of gearing, as seen in 
H.M.S. Hood, were used for transmitting as much as 
| 36,000 shaft horse-power Of this interesting and 
‘notable step in marine engineering an account was 
given in a paper read by Mr. R. J. Walker before the 
British Association in September, 1919, and in 





Messrs. John Brown and Company, Limited, of Clyde- 
bank, and it was by them that the Brown-Curtis | 


lower, and the speed of the propellers was higher than 
was consistent with efficiency. There was, however, 


another by Engineer Commander H. B. Tostevin, 
R.N., read before the Institution of Naval Architects 
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in March, 1920. By September, 1919, said Mr. 
Walker, the total horse-power of geared marine 
turbines completed or under construction was 
about 18,000,000. During the discussion of the 
paper Sir Eustace Tennyson d’Eyncourt said that 
* before gearing was used, it was impossible to 
accurately make the propeller to suit the turbine 
speed ; a propulsive coefficient of about 40 per cent. 
was obtained. Gearing, by making the best pro- 
peller speed possible of attainment, had raised this 
to about 60 per cent. This was a most important 
improvement. It meant that with 20,000 h.p. one 
eould now do work which without gearing would 
require 30,000 h.p.” It should be added that re- 
duction gearing as fitted in Naval vessels with such 
success was all of the single reduction type. Double 
reduction gear was first fitted in 1918 in the 8.8. 
Somerset, a steamer of 4,500 shaft horse-power, but 
the progress made with this type of gearing is 
outside the scope of this article. 

The method of driving the propeller shaft through 
gearing raised anew the question of the design of 
thrust blocks which had been much discussed in 
connection with very large reciprocating engines, 
but which for the time had receded into the back- 
ground. In direct-driven turbine ships, the thrust 
of the propeller was balanced partly by the reaction 
of the steam in the turbine, and only comparatively 
small ring and collar thrust blocks were required. 
With the introduction of gearing, provision had 
again to be made for taking the whole of the thrust, 
and difficulties soon arose with the old type of 

caring. Fortunately, the problem had already 
been solved by the invention of the single-collar 
Michell block, by Mr. A. G. M. Michell, of Melbourne. 


The evolution of this bearing is an example of the | 


importance of theoretical and experimental research. 
The success of the Michell bearing depends on the 
phenomena of pressure oil film lubrication first 
noticed by Beauchamp Tower (1845-1905) in his 
tests made during 1883-1885 for the Institution of 
Mechanical Engineers. The subject was treated by 
Osborne Reynolds (1842-1912) in a paper on “ The 
Theory of Lubrication,” read before the Royal 
Society in 1886, but it was left for Michell to com- 
plete Reynolds’ theory and show how it could be 
applied to journal and thrust bearings. In a paper 
entitled “The Lubrication of Plane Surfaces,” 
contributed to the Zeitschrift fiir Mathematik und 
Physik in 1905, he dealt with the question mathe- 
matically, and then demonstrated practically that 
a rectangular block, pivoted at its point of resultant 
pressure, will automatically assume an angle to an 
opposing lubricated surface, depending on the 
speed of rubbing, viscosity of the oil and pressure. 
On this principle he founded his well-known thrust 
bearing. The introduction of this bearing into 
this country was mainly the work of Henry Thornton 
Newbigin (1864-1928), who, in a paper read before 
the British Association in 1916 stated that the 
coefficient of friction of a Michell thrust bearing 
was about 0-0015, as compared with 0-03 of the 
multiple collar thrust, and that such a bearing 
could carry, with a greater factor of safety, a load 
of 200 Ib. per square inch to 300 Ib. per square inch 
than the old type could carry a load of 50 lb. The 
first vessel to have a Michell thrust bearing was the 
cross-channel steamer Paris, mentioned above, and 
the first naval vessel the destroyer Leonidas. It had 
taken many years for marine engineers to realise 
the possibilities of Michell’s invention, but experience 
soon dispelled all doubts as to its value, and during 
the war, Michell thrust blocks were fitted by the 
Admiralty to turbines of a total of 10,000,000 h.p. 
In an action in the law courts for the extension of 
the patent, heard before Mr. Justice Sargeant in 
March, 1919, it was said that the saving to the 
nation by the use of Michell bearings during the 
previous four years had been of the order of 
600,0001., and that the construction of the Hood 
would have been impossible without it. The thrust 
shafts of the Hood, through which 36,000 shaft 
horse-power is transmitted, are 24 in. diameter, 
the single-thrust collars are 4 ft. 6 in. diameter 
and 7} in. thick, while the bearing pads have a 
total area of 1,176 sq. in., allowing for a thrust of 
about 200 Ib. per square inch at maximum speed. 
The second method adopted for indirectly driving 
the propeller shafts in turbine ships was that of 








electric transmission. Propulsion by means of 
electricity obtained from storage batteries had its 
birth in the ‘eighties of last century. In 1886, 
the electric launch Volta crossed the Channel, and 
the same year the submarine Porpoise carried out 
trials. Both these vessels were fitted with accumu- 
lators made by the Electric Power Storage Company, 
of Millwall. Since then many electric launches have 
been constructed, and every submarine has been 
fitted with batteries for use when running submerged. 
Very early in the present century a small vessel, 
running on the inland waters of Russia was fitted 
with an oil engine driving a generator supplying 
current to motors on the propeller shafts, but 
electric propulsion as applied to steam vessels 
had its birth with the construction, in 1908, of 
the two twin-screw fireboats, Joseph Medill and 
Graeme Stewart, for the city of Chicago. Each of 
these vessels was fitted with two 1,000-h.p. Curtis 
turbines, each coupled to a 250-kw. direct-current 
generator and to a 1,000-h.p. centrifugal pump. 
On each propeller shaft was a 250-h.p., 220-volt 
electric motor. The vessels were fitted for pilot- 
house control and gave satisfactory results as to 
economy,- simplicity of control and manoeuvring 
powers. Five years later, electric transmission 
was tried with success in the United States twin- 
screw collier Jupiter, now the aircraft carrier Langley. 
The Jupiter was a sister ship to the Cyclops, fitted 
with reciprocating engines, and the Neptune, fitted 
with Parsons red turbines. The vessels were 
548 ft. long and of about 20,000 tons displacement. 
The Jupiter’s main machinery included one 5,500- 
kw. Curtis turbo-generator running at 2,130 r.p.m., 
and two induction motors on the propeller shafts 
running at 117 r.p.m., the reduction ratio being 
approximately 18 to 1. Experience with this 
installation led the United States to apply electric 
transmission to their battleships, the first of the 
electrically-propelled vessels being the New Mexico, 
624 ft. long and of 32,000 tons displacement. The 
ship was fitted with two Curtis turbo-generators 
running at 2,070 r.p.m., supplying current to induc- 
tion motors running at 170 r.p.m., there being one 
motor on each of the four propeller shafts. The 
full power developed was 31,300 h.p., and the speed 
of the ship 21-3 knots. Full descriptions of the 
machinery of the Jupiter and of the battleships 
were given by Commander S. M. Robinson, U.S.N., 
in his work, Electric Ship Propulsion, 1922. The 
credit for the development of electric propulsion 
in America is mainly due to Mr. William LeRoy 
Emmet, of the General Electric Company. Born 
in 1859, at Pelham, New York, Mr. Emmet graduated 
at the United States Naval Academy, but abandoned 
a naval career for electrical engineering. When, 
in 1930, at the Jubilee of the American Society 
of Mechanical Engineers he was awarded a Society's 
medal, it was said that he “ directed the develop- 
ment of the Curtis turbine by the General Electric 
Company; designed the machinery of the first 
ship driven by electric motors; was the first 
serious promoter of electric ship propulsion, and 
developed the mercury-vapour process.” 

The inauguration of electric propulsion of steam- 
ships in Europe was due to Swedish enterprise. 
In 1916, the Rederiaktiebolajet Svea, of Stockholm, 
built two sister ships, the Mjélner and Mimer. The 
latter was fitted with triple-expansion engines, but 
the Mjélner had two Ljungstrém radial-flow reaction 
turbines driving electric generators. The speed 
of the turbines was 9,200 r.p.m. and the total output 
800 kw. Current at 500 volts was supplied to two 
induction motors placed side by side, running at 
900 r.p.m., which drove the single propeller shaft 
through single-reduction gearing at 90 r.p.m. The 
same type of machinery was fitted in 1918 in the 
British-built S.S. Wulsty Castle, the first turbo- 
electric ship constructed in Great Britain. The 
machinery of the Wulsty Castle was also described 
by Commander Robinson, but since he wrote, the 
original machinery has been replaced by Diesel 
engines driving the propeller shaft through a hydrau- 
lic coupling and helical gearing. The question 
as to the relative merits of mechanical gearing and 
electrical transmission for various classes of vessels 
has led to many discussions. No navy has yetadopted 
the latter for high-speed torpedo craft, and its 
advantages for large warships has yet to be fully 





demonstrated. Some interesting views on the matter 
are contained in Mr. 8. V. Goodall’s lecture on 
American Warship Practice, delivered before the 
Portsmouth Engineering Society, on January 31, 
1922, and reprinted in ENGINEERING, March 17 and 
24, 1922 (vol. exiii, pp. 320, 371). 

The third system of speed reduction for turbine 
driven ships, is that of hydraulic transmission, in 
which a primary water turbine wheel on the steam 
turbine shaft delivers water at high velocity to a 
secondary water turbine wheel on the propeller 
shaft. For the purpose of reversing a second 
secondary water turbine wheel is fitted with vanes 
arranged in an opposite direction to those in the 
first. The invention of this ingenious apparatus 
is due to Dr. H. Féttinger, of the Vulcan Works, 
Stettin, and the first marine installation was fitted 
in the tug called Féttinger Transformator, 96 ft. 
long and 76 tons displacement, with a designed 
speed of 12 to 13 knots. A more powerful set was 
that fitted in the Kénigin Luise, of the Hamburg- 
Amerika Line, and descriptions of both these installa- 
tions were given in ENGINEERING for November 5, 
1909, and December 12, 1913, respectively. During 
the war, Féttinger transmitters were used in German 
destroyers aggregating 23,000 shaft horse-power, the 
maximum revolutions per minute of the steam 
turbine being 2,500, and of the propeller shaft 520 ; 
but it does not appear that such transmitters were 
applied as extensively or proved as successful as 
mechanical gearing. 








MACHINE TOOLS AT THE LEIPZIG 
FAIR. 
(Continued from page 295.) 
In our previous issue attention was mainly devoted 
to lathes, and it was mentioned that for certain 


|classes of work some of the high-speed models 


designed for the employment of Widia alloy were 
being employed for processes that had hitherto 
been carried out on grinding machines. It is hardly 
necessary to point out, however, that the use of 
grinders has not been seriously affected by this 
movement, and a large number of such machines, 
embodying many minor improvements, were to be 
seen at the Fair. 

The crankshaft grinder illustrated in Fig. 11, on 
the next page, was exhibited by Messrs. Friedrich 
Schmaltz G.m.b.H., Offenbach-on-Main, and is 
equally suitable for production or repair work. The 
grinding wheel is moved from one bearing to the 
next by means of the large hand wheel clearly 
visible in the figure, and adjustable stops are 
provided on the front of the table for locating the 
carriage in repetition work. The quick cross- 
traverse for the wheel-head is actuated by a lever 
adjacent to the hand wheel, so that rapid setting in 
both directions is facilitated. The crankshaft is 
driven from both erds, the driving motor being of 
the vertical type and built into the left-hand work- 
head. Scales and verniers are provided on both 
heads for adjusting the radius to suit different 
cranks, and adjustable counterweights are also 
provided on the heads. The grinding wheel is 
driven from a standard motor by multiple rubber 
Vee-belts, the spindle pulley being mounted on 
independent bearings to eliminate belt pull on the 
spindle itself. The guide-ways for the table are 
protected from grit by accordion-type bellows, 
which can be seen at each end of the bed in the illus- 
tration. This practice is being increasingly sdopted 
by German machine-too] builders, and adds appre- 
ciably to the life of the machine. The bearings for 
both the wheel and head and tailstock spindles are 
of the plain bronze type and are provided with 
automatic lubrication. The various motors are 
operated by push-button controls. 

The grinder illustrated in Fig. 12, page 324, was 
shown by Messrs. Billeter and Klunz A.G., of 
Aschersleben, and has been designed more particu- 
larly for grinding the slides and ways of machine 
tools, the degree of accuracy being such that subse- 
quent hand scraping is eliminated. The machine 
is of the reciprocating-table type with a stationary 
wheel column, and three grinding heads are pro- 
vided, as shown in the figure. The hed is of the 
box type and is very strongly ribbed. It rests on a 
separate sub-base, on which it is adjustable, to 
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enable corrections to be made for misalignment due 
to settling, temperature changes, or unequal wear. 
The slide-ways are ground, and are of sufficient 
length to ensure complete support for the table 
throughout its maximum stroke. The ways are 
provided with automatic lubrication, and are com- 
pletely enclosed by covers to protect them from grit 
and dust. A hydraulic drive is employed for the 
table movement, two plungers being mounted below 
the table, with the corresponding cylinders encased 
in the ,bed. The oil pump is mounted on the 
machine base at the rear of the bed, and is of the 
direct-driven variable-delivery type. The table 
feed is variable between 1 ft. 6 in. per minute and 
40 ft. per minute, and the hydraulic gear provides a 
cushioned reverse. The base on which the column 
and arm are mounted is provided with precision 
adjustment for alignment, in the same manner as 
the bed. The column and arm can be swivelled 
through 180 deg. from the position shown in Fig. 12, 
when a single head with one large grinding wheel 
can be brought into position over the bed. The 
column clamp is so designed that the column and 
base practically form a single unit when clamped 
together. As shown in Fig. 12, the column is 
square, and two ground-steel guides are provided 
on each of the four faces, The arm is provided 
with adjustable ball bearings which run on these 
guides. ‘lhe two grinding heads on the arm are 
carried on wide guides, and each head is driven by 
an independent 1} h.p. motor. Both heads are of 
the swivelling type, ard are provided with a hand 
traverse by means of which accurate setting can 
be obtained, special relieving devices being provided 
to reduce the pressure between the heads and the 
guide-ways. Eight levels are fitted to each head 
to secure accurate angular settings, with a separate 
level for vertical setting. Tne grinding spindles, 
which in effect constitute an ex ension of the motor- 
shaft in both cases, are carried in dust-proof adjust- 
able ball bearings. The large wheel head, seen on 
the left in Fig. 12, is driven by a 14-h.p. motor, 
and is employed for grindimg horizontal surfaces 
up 16 in. wide. The spindle in this case is 
supported in roller bearings, and a_ball-thrust 
bearing is provided to take the weight of the wheel 
or the grinding pressure. All the operating wheels 
und hand levers are duplicated on the two sides 
of the machine 

The precision cylindrical grinder, illustrated in 
Fig. 13, Plate XXI, was shown by Messrs. Loewe 


to 
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Gesfiirel, and is intended for grinding small work 
up to 30 mm. in diameter, within a limit of accuracy 
of 0-001 mm. The work may either be clamped 
between centres, the tailstock centre being spring- 
loaded, or held in a chuck. The headstock can be 
swivelled for taper grinding in the latter case. The 
particular model shown in Fig. 13 has a self- 
contained motor drive, the motor being enclosed in 
the stand and driving an intermediate shaft by belt, 
a second belt conveying the drive to an overhead 
shaft from which the wheel and work are driven. 
The work drive may be disengaged by a friction 
clutch. The machine is available for line- 
shaft driving. The wheel spindle is hardened, ground 
and lapped, and runs in self-adjusting bearings. 
The wheel is fed into the work by a hand-wheel and 
screw motion, the depth of feed being adjustable by 


also 


stop. 


The wheel slide is also provided with a quick | 





CRANKSHAFT GRINDER; Messrs. Frreprich ScumMartz G.m.s.H. 





GRINDER WITH SwIivELLIne CotumN; Messrs. BILLETER AND Kunz A.G. 


hand-lever adjustment with a spring return, the 
range of movement being controlled by dogs. The 
upper slide can be swivelled up to 10 deg. for cone- 
grinding. 

The vertical spindle surface grinder illustrated in 
Fig. 14, Plate X XI, was exhibited by Messrs. Billeter 
and Klunz A.G., Aschersleben. The rotary table, 
which is provided with a magnetic chuck, is prov ided 
with a very rigid support, the base being of wide 
box section. The column carrying the grinding head 
is also of box section. Longitudinal power traverse 
is provided for the table, and the machine can be 
supplied with either electric or hydraulic drive, push- 
button control being fitted in either case. The speed 
of the table may be varied from zero to 30 revs. 
per min. by infinite gradations. The wheel head 
has an automatic downward feed, variable between 
0-005 mm. and 0-1 mm. per revolution of the table, 
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CyLInDER-BLock GRINDER; Messrs. MAYER 


Fia. 


AND Scumipt A.G. 


and is also provided with an automatic stop which 
comes into action as soon as the final size is reached. 
Provision is made for trueing the wheel during 
grinding. The machine is made in four sizes, the 
smallest being suitable for work up to 500 mm. 
(194 in.) in diameter, and the largest for work up to 
1,000 mm. (3 ft. 33 in.) in diameter. 

The universal lapping machine shown in Fig. 15, 
Plate X XI, which was exhibited by Messrs. Hahn and 
Kolb, of Stuttgart, is provided with laps of cast- 
iron or bonded carborundum. The upper disc spindle 
runs in a sleeve with vertical movement, and the 
arm on which it is carried may be swivelled until 
the disc is clear of the table. The vertical movement 
of the dise sleeve is effected by means of an oil 
cylinder mounted in the arm, and the same cylinder 
is employed for forcing the disc against the work, 
the actual pressure exerted being shown by a gauge. 
In this way the lapping pressure normally exerted 
by the weight of the disc, can be increased to any 
desired extent, and by reversing the oil flow, the 
weight can correspondingly be taken up to any 
desired degree on the oil piston; this enables 
delicate work to be lapped safely. When fine lapping 
over a prolonged period is required, the sleeve may 
be locked in position, and the control valve on the 
hydraulic system adjusted to the required pressure. 
The oil pump is driven from a separate motor 
mounted on the top of the arm, the pump running 
immersed in a chamber cast in the arm itself. The 
main driving motor for the disc is also mounted 
above the arm, and can be seen in front of the pump 
motor in Fig. 15. The drive is transmitted through 
a centrifugal clutch to a shaft running through the 
inside of the column, and from this shaft to the 
upper and lower spindles by horizontal shafts with 
spiral gearing running in an oil bath. The lower 
spindle is hollow, and a shaft passing through it 
carries an eccentrically-mounted bearing to give 
the required movement for the work. The degree 
of eccentricity is adjustable. The lapping disc floats 
in its mounting to ensure that it is always truly 
parallel with the revolving table. 

In the surface grinder shown in Fig. 16, Plate XXI, 
which was exhibited by Messrs. Frederich Schmaltz, 
G.m.b.H., Offenbach-on-Main, the spindle may be 
driven either by belting or a built-in three-phase 
motor ; the latter arrangement is shown in the figure, 
and it will be noticed that the motor is mounted 
directly on the spindle, in accordance with the latest 
practice. 


|}ment of 150 mm. (5g in.). 








balanced dynamically, and may be tilted slightly for 
hollow grinding. The reciprocating table drive is of 
the full hydraulic type, a gear pump being fitted 
which supplies the fluid to a cylinder ana plunger. 
The table speed can be varied between 0-5 m. 
(1-7 ft.) and 8 m. (26 ft.) per minute by throttling 
the oil circulation. The table reverse is actuated 
by dogs, which control the movement in such a way 
as to give a uniform retardation and acceleration, 
thus avoiding shock and vibration. The automatic 
down feed of the wheel head is derived from the table 
movement, and the ways are protected by bellows, 
as shown in the illustration. The machine is started 
and stopped by push button controls, and an ammeter 
is provided to register the load on the motor. 

A machine of simple construction designed 
more particularly for grinding the faces of cylinder 
blocks and covers was shown by Messrs. Mayer 
and Schmidt A.G., of Offenbach-on-Main. In this 
machine, which is illustrated in Fig. 17, above, 
there is no table in the usual sense. The upper 
surface of the base is machined and provided with 
Tee-slots, and the cylinder block or cover is supported 
on cast-iron bridge pieces resting on distance pieces. 
The latter are also of cast-iron, and are of rectangular 
section with slots in the four sides. The slide for 
the wheel head is carried on two end columns, and 
either hand or power traverse is provided for the 
head. As shown in Fig. 17, the ways are fully 
protected by bellows. The wheel, which may be of 
the cup or segmental type, has a diameter of 300 mm. 
(11 # in.), and has the usual vertical adjustment. 
The wheel spindle is carried in ball or roller bearings, 
and the end thrust is taken on a ball thrust bearing. 
The spindle is direct-coupled to a vertical three- 
phase motor, the latter being clearly visible in the 
illustration. The greatest height between the upper 
surface of the bed and the wheel face is 600 mm. 
(238 in.), and the wheel head has a vertical adjust- 
The machine can be 
supplied with a wet grinding attachment if required, 
the base constituting a reservoir from which the 
water is drawn by a pump. 

A combined tool grinder for tools with straight 
and hollow chamfers was shown by Messrs. Schiess- 
Defries A.G., and is illustrated in Fig. 18, above. 


| As will be clear from this view, the machine has a 


grinding head at each side, both being driven from 
a vertical motor housed in the base. The recipro- 
cating movements for the wheel slides are obtained 


The wheel shaft runs in long plain cone | from the same motor through crank mechanism, no 


bearings, which are adjustable, and the end thrust | belts being employed. ‘The tool holder for straight 
is taken on a ball thrust bearing. The wheel head is | grinding is adjustable in three planes for grinding 


18. Dovusie-Heapep Toot GRINDER; 
Messrs. Scuiress-Derrizs A.G. 


the three tool faces, and the machine is arranged 
for two groups of feed rates, for ordinary and hard- 
alloy tools respectively. Hollow chamfer grinding 
to any desired curvature may be carried out on the 
other tool head, which is to be seen in the foreground 
in Fig. 18. The spindle on this head is driven 
through bevel gearing, and the wheel can be adjusted 
to any desired angle. 

References have already been made to the adjust- 
able ball bearings which are now being fitted to 
precision tools in Germany, and we may conclude 
our description of the grinders at the Fair by a 
reference to one or two of the arrangements adopted. 
The principle of the adjustable bearing fitted to the 
machines manufactured by Messrs. Jung is illus- 
trated in Fig. 19, page 326. It will be seen that 
two ball bearings are mounted side by side, with a 
distance piece between the inner races only. The 
outer races are a sliding fit in their housings, while 
the inner races are a tight fit on the spindle. The 
left-hand outer race, as shown in Fig. 19, bears 
against a fixed collar, while the right-hand outer 
race can be moved inwards by means of an adjusting 
nut. It will be evident that any slack in the two 
bearings can be taken up by means of this nut. 
When the latter is screwed in, the distance between 
the two outer races will be reduced, and the spindle 
will centre itself with respect to the two races. A 
similar arrangement is adopted for the bearings at 
each end of the spindle in the assembly shown in 
Fig. 20, page 326, the adjustment for both sets of 
bearings being made by a single nut at the end remote 
from the grinding wheel. The right-hand double 
bearing, as shown in this drawing, is similar to that 
shown in Fig. 19, except that the outer left-hand 
race, instead of bearing against a fixed collar, 
bears against the end of a distance sleeve containing 
the spindle. A further difference is that the two 
inner races, and the distance piece between them, 
are a sliding fit on the spindle. The other end of 
the distance piece is in contact with a collar bearing 
on the outer right-hand race at the wheel end of the 
spindic. The double bearing at this end is identical 
with that shown in Fig. 19, the inner races being 
a tight fit on the spindle and the outer left-hand race 
bearing against a fixed collar. It will be clear that 
the single adjusting nut serves for both sets of bear- 
ings with this arrangement. 

"'Yhe ball bearings fitted to the surface grinders 
made by Messrs. Billeter and Klunz A.G., one of 
which has already been described, are of the so- 
called pre-loaded radial type. The assembly of a 





wheel spindle is shown in Fig. 21, page 326, and 
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it will be seen that there is a double bearing imme- 
diately adjacent to the wheel, this bearing being 
designed to absorb the axial load due to the pressure, 
in addition to the radial load. The single ball 
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did not show self-annealing. Iron alloys showed a 
slight increase in both hardness and strength 
subsequent to rolling. Magnesium alloys showed a 
slight decrease in strength, but diamond- -pyramid 


bearing at the rear end of the spindle is of the | general meeting of the Institute of Metals, held on | hardness values increased at first, and subsequently 


ordinary type, clearance being left at the two sides Wednesday and Thursday, March 8 and 9, at the | 
of the outer race to permit free expansion of the | Institution of Mechanical Engineers, London, 
As regards | have now to deal with the papers presented and j coms. reduction had fibrous structures. 


spindle under temperature variations. 
the 


wheel end, the inner distance ring mounted on the | Sir Henry Fowler, 


we 


construction of the double bearing at the | | disc sussed on the afternoon of Wednesday, March 8. 


the President, occupied the 


spindle is made from 0-03 mm. to 0-04 mm. shorter | Chair. 
in length than the outer distance piece mounted | 


in the housing. 
that when the bearing is tightened up, it will run 
for a long period without developing slackness. It 
is stated that after about two years use, the bearing 


further long period of service. 


manufactured by Messrs. Georg Miiller, of Niirem- 
burg, are illustrated in Fig. 22, above. In this 
design both the outer and inner races are held 
firmly between collars or shoulders, and the adjust- 
ment is obtained by moving them relatively to one 
another. Dealing first with the bearing at the front 
end of the spindle, it will be seen from the drawing 
that there are five rows of balls in all. The outer 
races of the three bearings nearest to the grinding 
wheel are mounted in a sleeve screwed into the 
casing, the outer races of the two inner bearings 
being gripped firmly between a ring and a nut 
screwed into the casing. The five inner races are 
gripped between a nut and a shoulder on the spindle, 
and there is a distance piece between the third and 
fourth races as shown. The bearing is adjusted by 
rotating the sleeve carrying the three outer races by 
means of a claw spanner. ‘The collar of the sleeve is 
graduated in such a way chat one division on the 
scale corresponds to the hundredth part of a milli- 
metre, enabling the bearing to be very accurately 
adjusted. It will be observed that the working 
faces on the group of three outer races are inclined 
in the opposite direction to the corresponding faces 
on the groups of two inner races, As a result, if the 
sleeve is screwed out, the spindle is carried along 
by the three outer rows of balls, and this movement 
results in the simultaneous adjustment of the two 
inner rows, since the outer races of the latter are 
held. At the pulley end of the spindle, the outer 
races are replaced by a plain sleeve. It is stated that 
appreciable wear will only occur on the latter after 
about 1,000 hours running. When wear does 
occur, new surfaces can be brought over the balls by 
removing the distance collar located at the inner 
end of the sleeve. Two further new positions are 
given by reversing the sleeve, so that one sleeve 
will give about 4,000 hours running, when it may be 
replaced at a trifling expense, 
(T'o be continued.) 


The result of this arrangement is | 





may be again without difficulty adjusted to give a | contribution, stated that he had investigated the 


| work-hardening properties of commercial electrolytic | 
The adjustable bearings employed on the grinders | zinc strip and also of zine strip containing additions | 





Cotp-RoLiine or Zrxc. 


The first paper discussed dealt with the “ Physical | 
Properties of Zinc at Various Stages of Cold-Rolling.” 
The author, Mr. R, Chadwick, in presenting his 


| of cadmium, mercury, iron, and magnesium. Start- 
ing from 0-10-in. strip in a dead-soft annealed 
condition, the material had been cold-rolled by 
very small passes to a total reduction of 80 per cent. 
At intermediate stages determinations had been 
made of Vickers diamond-pyramid hardness, | 
scleroscope hardness, yield-point, tensile strength, | 
and rate of creep under a standard load of 10,000 Ib. | 
per square inch. Measurements had been made 
immediately after rolling, and were repeated at 
intervals up to three months. Taking first the | 
case of the results obtained with cold-rolling up to | 
30 per cent. reduction, in the case of electrolytic 
zinc and every alloy examined, both diamond | 
pyramid and scleroscope hardness values increased 
approximately in proportion to the amount of 
rolling reduction. Yield-point and tensile strength 
were also increased by this amount of cold-work, 
whilst changes in the rate of creep were of quite a 
small order. The increased hardness and strength 
so produced were found to be maintained on sub- 
sequent storage, except in the case of alloys contain- 
ing more than 0-05 per cent. of cadmium and alloys 
containing more than 0-25 per cent. of mercury, in 
which a slight softening was observed. 

Turning to the case of cold-rolling with from 
30 per cent. to 80 per cent. reduction. Except in 
the case of the magnesium alloys, diamond-pyramid 
hardness values were found to decrease with rolling 
reductions over 30 per cent., and corresponding 
decreases occurred in yield-point and tensile strength. | 
On storage, pure zinc and the cadmium and mercury 
alloys were subject to self-annealing, the ultimate 
result of such annealing being to produce a softened 
material, with physical properties characteristic of 
the alloy, and independent of the amount of reduc- 
tion. Such a state appeared to be stable, and was 
reached in a comparatively short time. After self- 
annealing, the rate of creep returned to a normal | 
low value. Alloys containing iron and magnesium | 





| practical issues. ati 
|zine in the cold-worked, work-hardened condition 
|so that it would not subsequently change by self- 


showed a slight decrease. Micrographic examina- 
tion revealed that all materials with over 30 per 
In alloys 
| containing iron and magnesium this fibrous structure 
| was retained. Self- annealing was invariably accom- 
| panied by grain-growth, an irregular polyg gonal 
| structure being obtained. 

It was considered that the normal mechanism 
of lattice distortion and twinning accounted for 
| the initial hardening with up to 30 per cent. reduc- 
tion. With greater reductions it was suggested 
that the formation of amorphous material, accom- 
panied by orientation of the residual crystallites, 
accounted for the observed change in physigal 
properties. It was also suggested that self-anneal- 
ing was the result of recrystallisation commencing 
in the amorphous phase, which could be stabilised 
by small amounts of iron or magnesium. 

The discussion was opened by Dr. H. W. Browns- 
don, who stated that behind the theoretical dis- 
cussion contained in the paper there were important 
The main endeavour was to obtain 


| sunealing. Starting with pure zinc, the effect: on 
the metal of small additions had been tried. Hence 
| there was a parallel between the present investigation 
and that dealing with the tellurium-lead alloy 
previously discussed at that meeting. The effect 
of these additions on tixe zinc had come out very 


| strongly and, as had been pointed out, iron reduced 


the property of self-annealing of the zine after 
cold-work. Another speaker, Dr. C. H. M. Jenkins, 
stated that the behaviour of cadmium, which he had 
studied, was somewhat similar to that of zinc. The 
problem, however, was a difficult one in view of the 
relatively long time required for changes to occur. 
There was a temptation to draw the conclusion that 
the material after working had reached a stable 
state and that recrystallisation was complete, but 
it was difficult to ascertain this with certainty. 
Perhaps the only way was to re-anneal and deter- 
mine whether the size of the crystals had increased. 

In a brief reply, Mr. Chadwick said that zinc 
was a convenient material to investigate in that, 
after rolling, examinations could be carried out after 
one day, one week, and one month. In other metals 
changes took place either much more quickly or 
much more slowly. He had not found that ‘self- 
annealed material ever reached the same state as 
heat-annealed material. If one took pure zine 
and heat-annealed it, it came down to a pyramid 
hardness of about 30. If, on the other hand, it was 
left to self-anneal, the pyramid hardness came down 
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to 38 and stayed there. With regard to increase 
in grain size on re-annealing, if a piece of zinc were 
taken which had been rolled and annealed at 100 deg. 
C. and the grain size noted, it would be found 
that successive reheatings to 100 deg. C. would 
increase the grain size without appreciably altering 
the physical properties. 
FAaTIGUE-RESISTING PROPERTIES OF ALUMINIUM 
ALLOoyYs. 


The second paper taken on Wednesday afternoon 
bore the title, ““ The Fatigue-Resisting Properties of 
Light Aluminium Alloys at Elevated Temperatures.” 
It was by Mr. J. W. Cuthbertson, who stated that 
the examination of the fatigue-resisting properties 
of some aluminium alloys by a modified form of the 
rapid load-deflection test had been found, in the 
present investigation, to give results which, although 
usually somewhat too high, compared favourably 
with those of determinations made by the endur- 
ance method, and were of particular value where a 
saving in time was essential and accuracy of a high 
order was not required. We reproduce this contri- 
bution on page 342 of this issue. 

Professor D. Hanson, who opened the discussion, 
said that the load-deflection method of testing had 
been developed by Dr. H. J. Gough. It was a good 
method in some respects, but possessed limitations 
and had been abandoned for steels, particularly 
steels containing impurities. The author had, how- 
ever, obtained reproducible results and had found 
that these agreed with his endurance test figures. 
He had not, however, described the number of 
reversals upon which the latter were based. Even 
if they were based on 25 million reversals, there 
would still be, in his opinion, very grave doubt 
whether the results represented the true fatigue 
limit. Consequently, he suggested that the conclu- 
sion the author had arrived at was not that the load- 
deflection test gave a rapid measurement of the true 
fatigue limit, but that it gave a figure which corres- 
ponded with the endurance limit based on a certain 
number of reversals which had yet to be stated. 
A subsequent speaker, Dr. R. Seligman, said that 
Mr. Cuthbertson had stated particulars of the heat- 
treatment given to his alloys, but had said that his 
sample of aluminium had been submitted to no heat 
treatment. From the figures obtained it did seem, 
however, that the material was in the fully annealed 
state. Mr. E. H. Bucknall, who spoke next, said 
that the author had, apparently, been puzzled by 
the fact that the load-deflection test had given a 
higher result than the endurance test in the case of 
his alloys, but that, in the case of aluminium, the 
position had been reversed. It was probable that 
age-hardening had exerted an influence in the case 
of the alloys. The load-deflection test was, of 
course, a short-time test, whereas the endurance test 
took much longer.. Dr. W. Rosenhain, who closed 
the discussion, stated that while he was in full 
sympathy with manufacturers who desired to 
possess a rapid method for testing their materials, 
the results obtained were sometimes of a question- 
able character. Some ten years ago when the 
load-deflection method had been developed, he 
had endeavoured to propagate it and had given a 
number of lectures on the subject. Later, he had 
regretted this, however, as experience had shown 
clearly that the method was not reliable. Neither 
cast nor wrought aluminium alloys could be quite 
free from irregularities and great caution should be 
employed in accepting results obtained by a method 
which had been abandoned by the people who had 
developed it. 

Mr. Cuthbertson, in his reply to the discussion, 
agreed that sufficient work had not yet been under- 
taken to show how accurate the results obtained 
were, The endurance-test results quoted towards 
the end of the paper were based on 30 million 
reversals of stress. The aluminium sample used 
had been in the soft condition, as surmised by 
Dr. Seligman. With regard to Dr. Rosenhain’s 
contention, concerning the reliability of the method, 
he considered that the test was well worthy of 
further exploitation, while it should be pointed out 
that no extravagant claims were made for it. As had 
already been pointed out, continuous loading was 
a more satisfactory procedure than increasing the 
load by increments. He hoped that time would 


show that the method could fill a useful place in 
the mechanical testing of materials. 


ELEcTRICAL CoNDUCTIVITY OF ALUMINIUM. 


The next two papers on the agenda, namely, that 
by Messrs. A. J. Field and J. H. Dickin, on “ The 
Electrical Conductivity of Aluminium Wire,” and 
that by Dr. L. H. Callendar on, “‘ Graphitic Silicon, 
Heat-Treatment, and the Electrical Conductivity of 
Aluminium,” were taken together for the purpose of 
discussion. The first of these two contributions 
contained an interesting account of experiments 
carried out over a period of ten years in connection 
with the production of hard-drawn aluminium wire 
for electrical transmission lines. It was read in 
abstract by Mr. J. H. Dickin. The paper described 
the manner in which the conductivity of hard-drawn 
wire was affected by heating and hot-rolling condi- 
tions, and the characteristics of the rolling mill, 
and also by the heat treatment of the rod or finished 
wire. We intend to reproduce this paper to the 
proceeding in a forthcoming issue of ENGINEERING. 

The second contribution was presented by its 
author, Dr. L. H. Callendar, who stated that many 
attempts had been made to work out methods for 
determining the amount of free and dissolved silicon 
in aluminium. It appeared that the beginning of 
many changes in the properties of the metal was 
associated with the separation of the silicon atoms 
from the aluminium space-lattice, the separated 
silicon collecting together in molecular form. On this 
theory the most convenient definition for free silicon 
was that it corresponded with molecular silicon. 
Dissolved silicon might be defined as the silicon 
present in the metal in the atomic form, either in 
the aluminium lattice or with the so-called combined 
silicon in the iron constituents. The experimental 
method finally selected for separating and estimat- 
ing graphitic silicon was a hydrochloric acid-gaso- 
metric one. The metal in the form of millings, was 
dissolved in hydrochloric acid, and the solution 
filtered on a Gooch crucible, washed and dried, 
The precipitate and pad was transferred to a gas- 
volumetric apparatus, attacked with 40 per cent. 
caustic soda solution and the hydrogen evolved 
measured. The silicon equivalent was then calcu- 
lated. On the theory of the mechanism of precipi- 
tation, the separation of free silicon from the alu- 
minium lattice was accompanied by a release of 
strain and a fall in the electrical resistance of the 
metal. From this, it should be possible to correlate 
the beginning of a fall in the resistance of the metal, 
from the maximum value for the particular sample, 
with the beginning of the formation of graphitic 
silicon, if the latter were an indicator of the separation 
of free silicon within the metal. A number of experi- 
ments had been carried out, and these had indicated 
that an increase in graphitic silicon was usually 
accompanied by a rise of conductivity. The results 
obtained seemed to warrant the conclusion that the 
figures for graphitic silicon were closely related to 
the amount of free silicon present in the metal. 

Dr. A. G. C. Gwyer in opening the discussion said 
that Messrs. Field and Dickin, when referring to the 
effect of impurities—in this case silicon— on 
conductivity, had stated that in order to obtain the 
highest conductivity, the greatest precipitation 
was desired. He agreed, and this idea was borne 
out by the behaviour of the high-silicon alloys in 
this respect. The finer particles resulting from 
modification gave a higher conductivity than the 
coarser unmodified structure. The next speaker, 
Professor T. Turner, stated that, at one time, it was 
said that graphitic silicon occurred in cast iron. 
Accordingly, he had undertaken work on this 
subject, the results of which had been published in 
1884. He had come to the conclusion that, in cast- 
iron, silicon did not occur in the graphitic form. 
When treating grey cast-iron with hydrochloric 
acid a siliceous residue was obtained which was 
generally gelatinous. If this material were filtered, 
dried, placed in a test tube and heated, a gas was 
given off which burned with a colourless flame and 
resembled hydrogen. If the material were treated 
with caustic soda a combustible gas was evolved. 
Consequently when a silicide was dissolved in 
hydrochloric acid, silicon hydrate and hydride 
were obtained. Hence, unless it could be shown that 





what occurred in the case of aluminium was different 





from what took place in that of cast-iron, the 
hydrogen evolution method could not be accepted 
as an accurate measure of the free silicon. 

Dr. R. Seligman stated that Dr. Callendar had 
remarked that variations in the free and dissolved 
silicon ratio, produced in aluminium by suitable 
heat treatment, were accompanied by changes in 
properties, more particularly in the electrical con- 
ductivity of the commercial metal. In the chemical 
industry the form in which the silicon was present 
was of supreme importance. Messrs. Field and 
Dickin had shown that they wanted the silicon 
precipitated, but those engaged in producing 
aluminium for chemical purposes wanted it dissolved. 
He would like to know if these two factors were also 
in conflict in the case of transmission lines. In other 
words had Messrs. Field and Dickin sacrificed 
something of the corrosion-resisting properties of 
the aluminium in increasing the conductivity of 
their wire? The next speaker, Dr. W. Rosenhain, 
referring to Dr. Callendar’s paper, was of the opinion 
that the chemical method described furnished a new 
method of attack upon the prevailing ideas regard- 
ing precipitation phenomena. A close correlation 
between this kind of work and X-ray investigations 
of the changes taking place in the lattice would be 
highly desirable. The last speaker, Dr. M. L. V. 
Gayler, regretted that Dr. Callendar had not given 
analyses of the specimens of aluminium he had 
used. 

Dr. L. H. Callendar, in his reply, said that there 
were most certainly no silicides present in his 
residues from aluminium because no hydrogen was 
given off when these were treated with acids. Tests 
made by him had proved this to be true. He agreed 
that when resistance to corrosion was desired it was 
preferable to have the silicon in solution in the 
aluminium and disadvantageous to have it precipi- 
tated. With reference to the analysis of his samples, 
the commercial metal had a purity of 99-2 per cent., 
while that of the metal of high purity, as used for 
electrical purposes, was 99-6 per cent. The same 
percentage of iron was present in each case, while 
the silicon content of the “electrical” metal was 
roughly half that of the commercial aluminium. 
Messrs. Field and Dickin intimated that they would 
prefer to reply to the discussion on their paper in 
writing. 


X-Ray INVESTIGATION oF CoppER-ALUMINIUM 
ALLOYS. 


The last paper considered by the meeting on 
Wednesday afternoon, March 8, bore the title “* An 
X-Ray Investigation of the Copper-Aluminium 
Alloys,” and was by Drs. A. J. Bradley and Phyllis 
Jones. The contribution was presented by Dr. 
Bradley, who stated that the copper-aluminium 
system had been re-examined, using the X-ray 
powder method and giving special attention to 
methods of heat treatment. The authors, in agree- 
ment with earlier investigators, found that the 
body-centred f-phase could not be retained by 
quenching, but that a homogeneous f’ structure was 
invariably produced on quenching the powdered 
alloy. This structure appeared to be closely related 
to the face-centred a-phase. The structure of 3-Cu 
Al, up to 19 per cent. of aluminium, was essentially 
of the y-brass type. On quenching a two-phase 
alloy containing 22-8 per cent. of aluminium from 
700 deg. C., a single phase (¢) was obtained, which 
appeared to be cubic. Between this composition 
and 29 per cent. of aluminium, the annealed and 
slowly-cooled alloys showed many different types of 
structure. Contributions to the discussion, mainly 
of a congratulatory nature, were made by Dr. C. F. 
Elam and Dr. M. L. V. Gayler, and after a brief 
reply by Dr. Bradley, the President adjourned the 
meeting until 10.30 a.m., on the following day, 
Thursday, March 9. 

(Z'o be continued.) 








Demanp ror ComMERcIAL Motor-CycLes IN JaPAN.— 
A short memorandum on the motor-cycle trade in 
Japan has recently been published by the Department 
of Overseas Trade, 35, Old Queen-street, London, 8,W.1, 
This, we understand, states that a demand exists, in 
Japan, for three-wheel commercial vehicles. United 
Kingdom firms may obtain a copy of the memorandum 





on application to the Department, quoting reference 
No ax. 12,376. 
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THE TESTING OF WELDED STEEL 
DRUMS. 


Iw an article on ‘‘ The High Pressure Boiler,” in our 
issue of December 23, page 741, reference was made 
to the testing of large welded drums, and it was stated 
that the absence of any satisfactory method of testing 
such drums had restricted their use in this country. 
Testing by the X-Ray method was referred to as having 
been adopted in America, and our attention has since 
been drawn to the fact that a mechanical method has 
for several years been successfully adopted in Germany 
in connection with water-gas welded drums, 1,000 of 
which have been tested in this way in the past nine 
years, 70 per cent. of the drums being for steam 
pressures of over 500 Ib. per sq. in. 

The process was introduced at the Thyssen Works 
of the United Steel Works, at Mulheim-Ruhr. /-The 
welding of the drums is carried out with a water-gas 
flame of a reducing nature, and the edges to be welded 
are worked by means of rolling at welding temperature 
80 as to avoid altering the structure of the metal as is 
the case with fusion welding. After welding, the drum 
is annealed and again put on the rolls to ensure 
true circularity, the roll pressure being relieved early 
enough to prevent anything in the way of cold rolling. 

The seam is next carefully cleaned and closely 
examined, with a view to detecting flaws, after which 
it is subjected to a hydraulic test of one and a-half 
times the working pressure. The ends are next closed 
in in a special press, and the manholes machined and 
fitted. The drum is strengthened considerably by the 
closing in of the ends, and this enables a test to three 
or four times the working pressure to be carried out. 
In the course of this, the yield point of the material 
may be exceeded in parts, and the drum will tend to 
take up the best shape to withstand internal pressure. 
The next step is to subject the drum to heat treatment, 
with the object of relieving all internal stresses, result- 
ng in a stress-free product which will not be affected 
by early fatigue or show signs of ageing. No sub- 
sequent applied pressure can, of course, set up secondary 
stresses due to deformation. The annexed illustration 
shows a drum prepared in the works for a deformation 
test under excess hydraulic pressure. Test bars re- 
moved from the drum ends are subjected to the same 
heat treatment, and are used to indicate the condition 
of the drum itself. 

This method of testing has been widely approved by 
registration authorities and insurance companies all 
over the world, except in Great Britain. It is an 
interesting fact that, of the large number of drums 
referred to above, every one has given satisfactory 
service, and it is suggested that the method would 
prove equally acceptable here if it were thoroughly 
investigated. 


THE B.E.N. CAR WASHER. 


Tae use of motor pumps for washing vehicles has 
become almost as widespread as garages and service 
stations themselves. Their use saves time and labour, 
and reduces the quantity of water used per vehicle. 
They enable vehicles to be kept clean at small cost 
and, replacing the clumsy brush and pail process, are 
attractive for private garages. Considerable improve- 
ment has been made in these appliances of late, both 
in plunger and impeller designs. 

One of the latest of the former is illustrated in Figs. | 
and 2, on the opposite page. This is the B.E.N. 
car washer, of Messrs. B.E.N. Patents, Limited, 92, 
Tottenham Court-road, London, W.1. These washers 
are made for supplying from two to six hoses, and 
have motors to correspond. The larzer sets supplying 
several hoses and tables can be placed in an isolated 
position out of the way. In such cases it is often the 
custom to keep pumps running for long periods with 
little or no attention. The illustrations referred to 
show the smallest B.E.N. machine for two hoses. The 
larger sizes are much the same in design, except that 
the motor is in front and there are differences in the 
box frame. The motor of the size shown is of 2 h.p., 
the drive being by multi-belt Texrope, though an 
inverted tooth chain drive running in oil can be pro- 
vided if preferred. Arrangements are made for tensioning 
by adjusting the position of the motor by means of 
slots. The larger models have raotors of 5 h.p. and 
7¢ h.p.; all have the unloading valve set to operate 
at between 350 lb. and 375 1b. per square inch, at which 
pressure the delivery is 3 gallons per minute per hose. 

From Fig. 2 it will be seen that the frame is in two 
parts, the one housing the crosshead guides and three- 
throw crankshaft, the latter running in ball bearings ; 
and the other the pump cylinders, valves, unloading 
device, &c. The arrangement of tandem suction and 
delivery valves is shown in Fig. 2. The frame is of 
“Chromidium ” iron, the crankcase being enclosed 
for purposes of lubrication, but provided with a large 
cover, and with end plates to facilitate the removal 
of the shaft. The latter is of high-tensile steel, heat- 
treated and ground to fine limits. The connecting rods 











TESTING OF WELDED 


STEEL DRUMS. 








are drop forgings of I section, and the big ends have | 
white-metalled bearings. The big-ends are fitted with | 
oil dippers. The small ends are fitted with hardened 
steel gudgeon pins secured by a bolt and nut. The 
crossheads, of cast iron, are provided with two hard | 
phosphor-bronze bushes, in which the gudgeon pins are 
a floating fit. The plungers are of Firth’s stainless 
steel, heat-treated and ground. Access to the suction | 
valves is through the delivery valve ports, one cover | 
cap serving to give access to both valves. 

The automatic unloader embodies a valve in the 
delivery chamber which, on pressure building up, due 
to shutting off a hose, lifts and transmits movement 
to a diaphragm above. The latter supports a spring- 
controlled piston working in a cylindrical guide, and to 
which a stirrup, best seen in Fig. 1, is connected. The 
vertical movement of this stirrup lifts a ball valve 
between the suction and delivery chambers off its seat, 
and thus opens connection between the two sides of 
the pump. On a hose being opened again the ball 
valve falls back on its seat and the pump commences 
delivering. The machine is tested to double its actual | 
working pressure. The 2-hose and 3-hose models 
weigh 44 cwt., the overall size being 44 in. by 32 in. by 
18 in. The 4-hose and 6-hose models weigh 6} cwt. 


OIL-ELECTRIC UNITS FOR THE 
BUENOS AYRES GREAT SOUTHERN 
RAILWAY. 


In December last*, we gave a short description of 
recent oil-electric railway stock built by Messrs. Sir 
W. G. Armstrong Whitworth and Company (Engineers), 
Limited, of Newcastle-upon-Tyne, the description 
including brief particulars of two 1,700-h.p. mobile | 
power-houses, and a locomotive of similar power, for 
use on the Buenos Ayres Great Southern Railway. 
Through the courtesy of the builders, we are now 
able to give further particulars of the latter units, 
but before describing them in detail, may give a 
résumé of the particular duties for which they were 
designed. As stated in our earlier article, the mobile 
power-houses are to form part of suburban eight-coach 
electric trains, while the locomotive is intended both 
for main line express passenger and heavy goods work, 
a second set of driving wheels and axles being supplied 
to enable it to fulfil this dual function. Two suburban 
train sets, with 1,200 h.p. mobile power-houses, have 
been in use on the line since 1929, all the coaches being 
fitted with motors which obtained their supply from the 
power houses, instead of on the third-rail system from 
an outside source. The power-houses themselves are 
also fitted with motors. Except for the elimination 
of the usual train-starting resistances, rendered possible 
by the drivers’ ability to control the electric supply at 
its source, the trains operate in the same manner as 
ordinary electric trains, taking advantage of the weight 
of the passenger coaches to give the adhesion necessary 
for quick acceleration. They can run in either direc- 
tion, and during rush hours, two five-coach trains can 
be coupled together in multiple unit and run as a 
ten-coach train, only one motorman being required 
in addition to the guard. Experience showed that 
under the particular operating conditions on the railway, 
the multiple-unit feature was not required, and that 
an eight-coach train, with a seating capacity of 1,000, 
would be most satisfactory. 

Orders covering three such trains were placed 
with Messrs. Armstrong Whitworth, for the mobile 


power houses; and with Messrs. Tne English Electric | 
| 











* See ENGINEERING, vol. cxxxiv, page 666 (1932). | 


| vehicle is 20 ft. 





Company, Limited, of London and Preston, for the 
electric traction motors of the trains, the passenger 
coaches being built by the company themselves. 
Messrs. Armstrong Whitworth, who had built the two 
previous 1,200 brake horse-power mobile power houses 
for the installation of Sulzer Diesel power sets ordered 
from Switzerland by the railway, were, on this occasion, 
entrusted with the complete contract. A contract 
was also placed with the same firm for the main-line 
Diesel locomotive. For the purpose of standardisation, 
as well as for technical reasons, electric transmission 
for this unit was also chosen, since electric generators 
driven by Diesel-engines having been selected for the 
electric suburban trains, identical engine-generator 
sets could then be used in the locomotive. One of the 
new power houses was illustrated in Fig. 1, on page 
666 of our previous volume, and further views are 
given in Figs. 1 to 4, on page 332. 

The 1,700 brake horse-power plant being divided 
into two 850 engine-generator sets, as stated in our 
earlier article, two double-bogie vehicles, close- 
coupled and connected by bellows, were decided upon. 


|The power house being permanently attached to one 


end of the train, one driver’s cab only is required 
on this unit, a second driver’s cab being provided 
at the other end of the train in the end passenger 


|coach. The coupling between the power house and 


coaches, and between the coaches themselves, is in 
accordance with the Saccaggio patent, in which tie 
bars between the bogie centres form the coupling 
between two coaches. By this scheme, the construction 
of the coach underframes is considerably lightened, 
and the permissible length of body is increased to 
80 ft. In addition, power being applied uniformly 
throughout the train by the two axle-suspended motors 
on each coach, very light buffing stresses are involved, 


| and further lightening of the passenger stock is made 


possible. Four motors are fitted on the power house, 
and 16 on the rest of the train, there being one per 
passenger-coach bogie. 

The power houses have an overall length of 65 ft., 
and the distance between the bogie centres in each 
The loading gauge allows an ample 
gangway on each side of the engines, while the maxi- 
mum axle loading of 164 tons is somewhat less than 
that of the steam locomotives at present in use. The 
bogies, shown in Figs. 2 and 4, are of plate frame 
construction, similar to the Company's standard 
carriage bogie, each main side frame consisting of two 
plates spaced by channel sections, giving great rigidity 
and strength with minimum weight. The double 
plates enclose the laminated axlebox springs, thus 
permitting central loading of the axleboxes and 
obviating twisting of the frame by overhung suspension 
brackets. The outer bogies, on which the four motors 
are mounted, have a wheelbase of 8 ft. 4 in., as 
compared with 6 ft. 6 in. for the inner bogies, the 
arrangement giving better riding properties at high 
speed. The outer bogie of each half unit has a 
swing-link bolster fitted with laminated and helical 
springs. The inner bogies have fixed bolsters without 
springs. The auxiliary bearing springs are of rubber 
on the motor bogies, and of the helical type on the 
carrying bogies. Roller bearing axleboxes, made by 
Messrs. J. Stone and Company, Limited, of Deptford, 
are employed on the power house and throughout the 
train. Braking is effected by blocks on all wheels, the 
hangers being placed towards the middle of the bogie 
inside the wheelbase. No sand boxes are fitted, as the 
ratio of adhesive weight to total weight of the train is 
ample even for the severe acceleration of a suburban 
service. The underframes are composed of four main 
longitudinal members, the inner ones, on which the 
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engine-generator sets are carried, being heavy rolled- 
steel H beams, whilst the outer members are of steel 
channel section. All are well braced by cross stays, 
and at the driving compartment end, the frames are 
fitted with side buffers and a screw-coupling hook. 
The connection between the two halves of the power 
house is made by a central adjustable tie rod, pivoted 
near the bogie centres, and passing through buffing 
blocks on the inner ends of the frames. 

The two 850-b.h.p. Diesel engines, each forming one 
unit with the generator for lifting purposes, and also 
for maintaining rigid alignment independent of the 
vehicle underframe, were supplied to Messrs. Armstrong 
Whitworth by Messrs. Sulzer Brothers, of Winterthur, 
complete with Brown-Boveri generators, auxiliary 
generators, and starting batteries. Arrangements have 
now been made so that all future engines will be 
entirely British built at Messrs. Armstrong Whit- 
worth’s Newcastle Works. Each engine is an eight- 
cylinder, airless-injection, four-stroke unit, of the type 
manufactured by Messrs. Sulzer and Armstrong- 
Whitworth, especially for railway-traction purposes, 
and rated continuously at 850 b.h.p. at 550 r.p.m., 
with one reduced speed for idling only. The construc- 
tion of the engine is generally similar to that of the 
somewhat smaller eight-cylinder model described in 
ENGINEERING, Vol. cxxxii, page 210 (1931). 

Each of the two 570-kw. direct-current generators 
is connected to a pair of power cables running the 
length of the train, and alternate bogies of the train 
are fed by one or other of these power cables. The 
two electric supplies and the two sets of traction motors 
are, therefore, completely independent, and the train 
can be run, if necessary, on one supply only. The 
current is carried between the coaches by flexible 
cables supported in cable connection boxes, and since 
the train is permanently made up in an eight-coach set, 
no removable couplers for the heavy supply cables are 
required, though for purposes of easy disconnection, 
the multi-wire control cables throughout the train are 
fitted with English Electric multi-way coupler plugs 
and sockets of the usual motor-coach type. he 
starting tractive effort of the train is over 60,000 Ib., 
giving an initial acceleration of about 1 m.p.h. per 
second; the maximum speed is 70 m.p.h. The 
traction motors are of the usual axle-suspended, self- 
ventilated, series type, wound for 750 volts, and drive 
through simple spur reduction gearing in oil-tight gear 
cases. Series-parallel control of the motors is not 
required, since the driver has control of the source of 
supply, and the motors are fed at a low voltage during 
starting. It is claimed that the arrangement adopted, 
and the absence of voltage surges, owing to the inde- 
pendent power of each train, considerably reduces the 
maintenance of the equipment as compared with trains 
drawing their supply from a third rail or overhead wire. 

The auxiliary equipment of the power sets includes 
an engine-starting battery of nickel-iron cells and two 


mounted on an extension of the main generator shaft. 
These small generators supply current at 120 volts 
for the purpose of charging the battery, and also 
supply current to the radiator-fan motors, exhaust, 
&c. The water and oil-cooling apparatus consists of 
Serck radiator elements in aluminium headers mounted 
on both sides of the vehicles, as shown in Figs. 1 and 2. 
Aluminium ducts lead to central openings in the roof, 
the fan motor, shown in Fig. 2, assisted by the natural 
circulation of the warm air, drawing air through the 
radiators and expelling it through the roof. 

Multi-core cables running the length of the train 
connect the driver’s controller at each end of the train 
to the motor-reversers and line contactors mounted on 
the underframes of the passenger coaches, and also to 
the power sets for the purpose of starting and stopping 
the engines, &c. Driving is effected in the same 
manner as in normal electric trains. The control 
apparatus was supplied by Messrs. The English Electric 
Company to the Chief Mechanical Engineer's specifica- 
tion. 

The superstructures consist of a welded framework 
of rolled-steel sections, on which aluminium sheeting 
is fixed by rivets. At the vestibules, where additional 
strength is required, the sheets are of steel. The end 
lights are fixed, and all lights in the driving a. 
ment have Triplex glass. The side lights are fitted 
in Alpax sliding frames with white opalescent ar- 
moured glass. Hinged ventilators are fitted in the 
roof above the engines, and the driving compartment 
is fitted with torpedo ventilators. The air ducts from 
the oil and water coolers are built into the sides of the 
bodies and lead into a central fan fairing fitted in the 
roof. Insulation of the panels against heat-transfer- 
ence and noise has been improved by spraying the 
panels, previous to painting, with flaked asbestos 
impregnated with a binding composition. The fuel, 
water, oil, air and electrical piping circuits are dis- 
tinctively coloured for ease in tracing. 

Vacuum braking is used in accordance with the 
Railway Company’s standard. A Reavell exhauster, 
motor driven off the auxiliary supply, is installed in 
each power house at the end remote from the driver, and 
acts as a vacuum pump for the single-pipe train braking 
system. One brake cylinder for each bogie operates 
four brake blocks, one for each wheel, through the usual 
brake rigging. Driver’s brake valves, vacuum horns 
and emergency valves are installed in the two driving 

itions at the ends of the train, the emergency valves 
bee controlled by the dead man’s button on the 
driver’s controllers in such a manner that, in the event 
of accident to the driver, the train brakes are auto- 
matically applied, in addition to power being cut off 
from the train. The brake apparatus was supplied by 
Messrs. Consolidated Brake and Engineering Company, 
Limited, of Slough. 

As mentioned in our previous article, the locomotive 
is fitted with identical generator sets and auxiliary 





auxiliary generators driven by the main engine, and 
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require detailed description. Future requirements will 
be met by purchasing a certain number of locomotives 
with passenger gear ratios for the electric traction 
motors, and others with freight gear ratios, while a 
stock of spare wheels and axles will enable sufficient 
| of each type to be available as demand arises. Thus, 
during the harvest season, when grain shipments are 
heavy, some of the passenger locomotives can be con- 
verted to freight use, this provision enabling the total 
number of locomotives required to be reduced to a 
|minimum. As already stated, a spare set of wheels 
| and axles has been supplied with the first locomotive, 
| so that it can be tried out thoroughly in both classes 
|of service. The tractive effort at various speeds is 
| shown by the full curve in Fig. 5 with the passenger- 
gear ratio, and by the same curve in Fig. 6 with the 
freight-gear ratio. The dotted lines on the two 
figures show the corresponding curves for typical steam 
locomotives, that in Fig. 5 being for a 175-ton 4-6-2 
type engine, and that in Fig. 6 for a 198-ton engine of 
the 2-8-2 type. All the work on both the mobile power 
houses and the locomotive has been carried out to 
designs prepared by the Consulting Engineers, Messrs. 
Livesey and Henderson, and the Chief Mechanical 
Engineer of the Railway, Mr. P. C. Saccaggio. 











THE CONSTRUCTION 
AERODROMES.* 
By H. A. Lewis-Darz, M.B.E., M.Inst.C.E. 


AttHoucH the near future promises activity in 
connection with the construction of aerodromes, there 
is a general lack of information on the subject. Avia- 
tion is yet in comparative infancy, but judging by 
past results, the next few years will see immense 
expansion, and a consequent demand for new aero- 
dromes and improved ground facilities generally. 
The constructional requirements as between one 
aerodrome and another are largely of the same char- 
acter, though they vary in degree. The necessity is 
imperative for collaboration between engineer, owning 
authority, flying expert, and others, particularly 
in regard to the selection of sites, as is also the 
planning of well-thought-out schemes before under- 
taking constructional work. On account of financial 
limitations, the work will in most cases be carried 
out in stages, each more or less complete in itself. 
The future development of aviation depends in no 
small degree upon the preparation of economical 
schemes of aerodrome construction which can be 
carried out gradually. Natural conditions and pheno- 
mena limit the selection of sites; fog and smoke, for 
instance, prohibit the placing of aerodromes in unduly 
foggy districts or on the lee side of smoky towns. 


OF 
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Consequently, difficulties of drainage, levelling, surfac- 
ing, and lighting have to be dealt with, which a freer 
choice of site would have minimised. 

Investigations made by the Aerodromes Committee 
of the Royal Institute of British Architects show that 
while Great Britain is in the forefront as regards the 


design and production of aircraft, aerodrome construc- 


tion has received more attention in certain foreign 
countries. This seems to be due, in part, to the fact that 
the industry is more heavily subsidised by the respective 
governments and in part to the much larger tracts of 
country to be covered. 

In the sequence of operations in connection with the 
establishment of an aerodrome, grading, levelling, 
drainage, and surfacing of the landing-ground, on 
which operational safety depends, have a claim to 
prior consideration when funds are limited. 


Topographic maps, rainfall data, and wind and 
| Thomas Piggott are going into voluntary liquidation 


flood records relating to the locality provisionally 
marked for an aerodrome, are required. Such data 
are also necessary for many existing aerodromes 
needing improvement. A master plan can then be 
produced, careful attention to which will ensure that 
all works, whether new or later additions, will merge 
into the final scheme without unnecessary expenditure 
at any stage. In the selection of sites, although 
engineering considerations have necessarily to be 
subordinated to flying considerations, the engineer 
should be consulted ab initio. Alternative sites may 
meet more or less equally well the conditions outside 
his particular sphere, and in that case he assumes the 
major responsibility in selecting the actual area for 
operations, 

A public-use aerodrome, to be of maximum utility, 
must be sited as near as possible to the centre of the 
district it is to serve. The fact that rapid building 
development is making the selection of such sites 
more and more difficult, points to the necessity for 
municipal and other authorities to take early action 
under their town-planning powers to secure suitable 
sites for aerodromes, even though immediate con- 
struction may not be contemplated. 

In the constructional work involved in forming an 
aerodrome (a) for private use and (b) for public use, the 
former requires a smaller area of landing-ground, the 
licensing conditions are less stringent, and sites can 
often be found practically ready-made. On the other 


hand, much constructional work may be involved in | 


establishing an important public-use aerodrome. 
Careful maintenance of landing-grounds is shown to be 
an important factor in regard to the operating efficiency 
of aerodromes 


Tue “ ArmsTrRonG-SHett Express It is reported 
that the Armstrong-Shell oil-electric coach which was 
worked on the London Midland and Scottish Railway, 
London to Birmingham section, performed its service 
satisfactorily throughout the duration of the Fair. On 
some days a considerable amount of time lost owing 
to service slacks, &c., was made up. 
amounted to 2,420, and the fuel used to 427 gallons. The 
total fuel cost ran out at 5/. 14s., and the cost per train 
mile to 0- 56d 


Tre Late Mr. W. W. Biunt.—It is with regret that 
we record the sudden death, on February 25, of Mr. W. W. 
Blant, for many years connected with the British 
Westinghouse Electric and Manufacturing Company. 
He received his technical education at Lehigh University, 
U.S.A., and graduated in 1892, subsequently joining the 
Westinghouse Company at Pittsburgh After reporting 
on various railway and tramway projects in Peru and 
Chile, he came to London in 1898, as engineer to the 
Westinghouse Electric Company, Limited When the 
British Westinghouse Electrie and Manufacturing Com 
pany was formed, he was made assistant sales manager, 
later, sales manager, and was finally elected to the board 
To the regret of his colleagues, however, he resigned his 
osition in 1919, in order to join his brother in a large 
foundry business centred round Port Huron, Michigan 





“Tur Giascow Heratp,” 1783-1933.—In order to 
celebrate the one hundred and fiftieth anniversary of the 
foundation of The Glasgow Herald, a handsome illustrated 
supploment has recently been issued by the publishers, 
Messrs. George Outram and Company, Limited, 65, Buch- 
anan-street, Glasgow. The supplement opens with an 
iNustrated article dealing with Glasgow and ita people 
in 1783. The population of the city was then about 
45,000; it is now 1,088,000. An interesting history of 
the newspaper and accounts of the lives of John Mennons, 
Semuel Hunter, William Dun, 
George Outram, and others who were connected with it 
m its early days, is then given. Other well-written 
articles deal with Glasgow and its people a century ago, 
Glasgow in the age of iron, and Glasgow in the past half 
century. The remainder of the space is devoted 
matters as the printing, production and illustration of the 
modern newspaper. A reprint of the first number of 
The Glasgow Advertiser, as the newspaper was then called, 


The mileage run | 


Alexander Morrison, | 


|same board of directors will be in control ; 


| University of Illinois. 


to such | 


dated January 27, 1783, which reprint is inset in the | 


supplement, makes highly entertaining reading. Taken 
altogether, the anniversary supplement is thoroughly 
well turned out ; 
chosen and the subject matter is always interesting. 
congratulate Mesars. Outram on what is in every way a 
very creditable piece of work. ; - 


the illustrations have been carefully | 


We 


PERSONAL. 


Messrs. F. C. Hipperp anp Company, LiMiTED, 
transferred their offices from 16, Northumberland- 
avenue, London, W.C.2, to their works at Coronation- 


road, Park Royal, London, N.W.10, on March 21. 

Mr. J. H. Farratnc, manager of the Lancashire and 
Yorkshire area of Messrs. The General Electric Company, 
Limited, has been appointed a director of the Company 
in place of the late Mr. H. V. Wynne Roberts. 

Mr. Frank Woop, managing director of Messrs. The 
Vaughan Crane Company, Limited, Openshaw, Man- 
chester, 11, has also been appointed chairman in succes- 
sion to the late Mr. W. H. Vaughan. 

Tue firm of Messrs. Thomas Piggott and Company, 
Limited, has been controlled by Messrs. The Horseley 
Bridge and Engineering Company, Limited, Tipton, 
Staffs, for the past four years, but to meet the exigencies 
of modern business, it has been decided to carry out a 
complete merger of the two concerns. Hence, Messrs. 


forthwith, and the whole of the assets will be taken over 
by the Horseley Company. The business of Messrs. 
Piggott will be carried on exactly as heretofore. The 
there will 
be no change in the management, and the works will 
continue to manufacture the same products as hitherto. 
P.C., G.C.M.G., has accepted 

of the Institution of Naval 
Architects in succession to Admiral of the Fleet Lord 
Wester Wemyss, G.C.B. The election of the new presi- 
dent will take place on the first day of the forthcoming 
the Institution, Wednesday, April 5, at 


Lorp STONEHAVEN, 
nomination as president 


meeting of 
10.30 a.m 

Tue British Wave Bara Synpicate, which holds, 
for the United Kingdom and Northern Ireland, all 
rights and patents in connection with wave baths con- 
structed on the principles employed by Messrs. A. 
Sebestyen and G. Recknagel at Budapest and Bucharest, 
has been registered by Messrs. J. Balfour Duffus and 
T. A. Weber. The office is at 141, Imperial House, 
80-86, Regent-street, London, W.1. 
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SUPER-PRESSURE TURBINE FOR Moscow: ErRatom.— 
By a slip of the pen, the steam consumption of the 
Metropolitan-Vickers super-pressure.turbine for Moscow 
described ‘on page 283 of our issue of March 10, was 
stated to be some 3 tons per hour. The figure should of 


| course have been 300 tons per hour 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The small make of Cleve- 
land pig-iron does not meet current needs, and the light 
stocks at producers’ yards are being rather rapidly 
depleted. ‘o secure export orders price concessions are 
granted, but for other business quotations are quite 
firm, though North of England consumers outside the 
Middlesbrough zone but little distance from the blast- 
furnaces consider they have just cause for complaint at 
having to pay more for their iron than is charged to 
firms in Scotland. Ironmasters still reserve to them- 
selves the right to cover direct the requirements of 
principal home consumers, and of customers in Scotland, 
so that, with overseas demands still light, operations of 
merchants are confined to narrow limits, No. 3 g.m.b. is 
62s. 6d. for local use, 648. 6d. for supply to North of 
England buyers outside the Middlesbrough district, and 
62s. 9d. for delivery to customers in the Glasgow area. 
No. | grade of iron is at a premium for 2s. 6d., and 
No. 4 foundry and No. 4 forge are at a discount of 1s 

Hematite——Demand for East Coast hematite pix 
has not yet increased sufficiently fully to absorb the 
limited make, but producers are not without hop: 
that needs of the near future will necessitate withdrawals 
from the heavy accumulations at makers’ yards. Prices 
obtainable are at a comparatively very low level, but 
early upward movement is considered not unlikely. 
Merchants are anxious to liquidate the considerable 
quantities they have on hand, but are not inclined to 
undersell producers to any extent. Second-hands ar 
under no restriction as to the disposal of their holdings 
Recognised market rates remain at 59s. for No. | 
description of hematite, and 59s. for ordinary qualities 
f.o.t. and f.o.b. 

Foreign Ore.—Sales of foreign ore are still confined to 
smali lots. The market quotation for best rubio remains 
at l5s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con 
tinues plentiful, and in only moderate request. Good 
average qualities are on sale at 15s. 6d. delivered her 

Manufactured Iron and Steel.—Manufacturers of several! 
kinds of semi-finished and finished iron and steel are 
busier than for some time. Output of semi’s has in 
creased substantially as the result of a protected home 
market. Specifications for shipbuilding material are 
coming to hand, and a few orders for railway material hav: 
Among the principal market quotations 
are: Common iron bars, 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 11/. 

acking (parallel), 8/.; packing (tapered), 101.; steel 
Billets (soft), 5l. 7s. 6d. ; steel billets (medium), 6/. 12s. 6d.; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates,,8/. 15s. ; steel angles, 8/. 7s. 6d. ; 
steel joists, 81. 15s.; heavy sections of steel rails, 8/. 10s., 
for parcels of 500 tons and over, and 9!. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
91. 15s. for delivery to home customers, and 8I. Is. 
f.o.b. for shipment to customers abroad, and galvanised 
corrugated sheets (No. 24 gauge), lll. 15s. for delivery 
to home customers, and 10I. 10s. f.o.b. for export. 

Scrap.—Continued acute scarcity of iron and steel 
serap threatens to force up prices still further. Light 
cast-iron is 39s.; heavy cast-iron, 45s.; machinery 
metal, 47s. 6d.; and heavy steel fully 45s. 


been secured. 


5s. : 


SOUTH-WEST. 
CARDIFF, Wednesday 

Crude Oil for Cardiff ’Buses.—Such success has attended 

the use of crude oil on Cardiff motor "buses that Mr. Wm 

Forbes, the general manager to the Cardiff City Trans 

port Committee, has been authorised to replace old 


petrol engines with compression-ignition engines. The 
idea is to replace engines six or seven years old. Two 
identical double-deck "buses ran 35,398 miles, one on 


heavy fuel oil at a cost of 0-43d. per mile for fuel, and 
the other on petrol at 2-35d. per mile. The saving was 
2831. Double-deck "buses averaging 40,000 miles a year 
would save 3201. per annum each *bus. A compression 
ignition engine had run 13,916 miles at a cost of 251. 10s 
for fuel oil, or 0-43d. per mile. Very efficient engines 
priced at 3001. had been offered on special terms. Crude 
oil gave double the mileage with no risk of fire. 

Plea for Cleaner Coal.—The extension of coal-cleaning 
was advocated by Mr. W. A. T. McCarthy, A.M.I.Mech.E 
of Bridgend, when addressing the South Wales branch 
of the Institution of Mechanical Engineers at Swansea 
Mr. McCarthy said that in Belgium 85 per cent. of the 
coal was cleaned, in Germany 70 per cent., in South 
Wales 41 per cent., and in Great Britain generally only 
30 per cent. Mr. H. D. Madden, manager of the Cardifi 
Gas Works, at a meeting of the South Wales Institute 
of Engineers at Cardiff, also emphasised the need for 
cleaning coal thoroughly. His company, he said, supplied 
coke to Scandinavia to standard specification and had to 
be extremely careful to hold that market Clean ‘coal! 
was essential to produce clean coke. 

Miners’ Strike Threat.—It is anticipated that by tli 
action of the South Wales Miners’ Federation Executiv’ 
last Saturday in calling for the postponement of notices 
by the miners over the Bedwas strike issue, negotiations 
will be renewed and a settlement reached without further 
trouble. 

Cardiff's Orbital Road.—Cardiff City Council have 
been notified that the Ministry of Transport 1s now 
prepared to grant 75 per cent. of the cost of the land 
required for the suspended portion of the Cardiff orbital 
road. This scheme, estimated to cost 200,000/., is 
expected to be carried through to completion 


























MARCH 24, 1933.] 


ENGINEERING. 


331 








_ Large ’Bus Centre for Cardiff—Renewed negotiations 
for a large "bus centre outside the new Great Western 
railway station at Cardiff have made rapid progress 
lately. It is proposed that the Cardiff Corporation shall 
demolish certain streets of cottage properties, creating a | 
square in front of the main entrance to the new station. 
This will be equipped with glass-roofed shelters and other | 
facilities, the land around being let for business premises. | 
An outlay of 4,000l. per annum for repaying loans and 
maintaining the centre is to be shared between the city 
and other bus enterprises using the centre. 


Welsh Coal Owners.—At the annual meeting of the 
Monmouthshire and South Wales Coal-Owners’ Associa- 
tion, the total output for the year 1932 was shown 
as 35,817,217 tons, a decrease of 2,351,484 tons, or 6-57 
per cent. The Swansea district output was 6,584,845 
tons, an increase of 361,483 tons, or 5-81 per cent., due 
to the development of the Canadian trade. Cardiff 
district showed a decrease of 931,993 tons, or 4-84 per 
cent., and Newport district of 1,419,491 tons, or 13-73 
per cent. Mr. F. Llewellin Jacob, J.P., technical 
adviser to Sir David R. Llewellyn, Bart, was elected 
chairman, and Mr. Edward Edwards, a director of the 
Ocean Coal Company, Limited, was elected vice-chair- 
man for the ensuing year. Mr. D. A. Hann was elected 
chairman of the Cardiff District Board. Mr. David 
Buck, chairman of the Newport District, and Mr. 
Morgan J. Thomas, chairman of the Swansea Board. 
Mr. H. H. Merrett was elected chairman of the Com- 
mercial Committee. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and Steel.—The market in raw and semi-finished 
materials has developed slightly more activity. Inquiries 
are more numerous, and a larger amount of business is 
being done. Despite this more promising movement, 
buying is still below normal, and there is an absence of 
forward bookings. Current indications, however, point 
to better times ahead. A larger tonnage of pig-iron is 
being consumed, there being a stronger call for foundry 
iron. Requirements in other classes of materials show 
arising tendency, but taken on the whole, producers could 
comfortably handle a much greater volume of business. 
The scrap market has undergone little change. Despite 
manifold difficulties, steelmakers are able to make pro- 
gress. The latest statistics for January disclose that 
this area’s gross production of steel ingots and castings 
was 66,400 tons, as compared with 59,600 tons in 
December, and 62,300 tons in January last year. How 
poor is the call for acid steel is reflected in the fact that 
only about 19,000 tons of acid steel were produced during 
the month as compared with nearly 30,000 tons in October 
of 1930. There is an increased demand for steel made 
by the high-frequency process. One of the biggest high- 
frequency furnaces in this country is accounting for a 
growing output. Electrification schemes in various 
parts of the country are calling for supplies of Sheffield- 
made steel or parts for the manufacture of all kinds of 
electrical gear. Local works are expected to supply a 
large amount of steel in connection with a contract for 
the electrification of the Hungarian State Railways. | 
Shipbuilding and naval work is expanding. In contrast, | 
order books at works devoted to the production of rail- 
way rolling-stock are in a depleted condition. Develop- | 
ments of a character that would benefit Sheffield are | 
likely in regard to the use of steel props and arches in | 
coal mines. The advent of spring has given a fillip to | 
the manufacture of all kinds of agricultural machinery | 
parts and implements. Owing to financial stringency, | 
the forthcoming scason, while promising to be more 
lucrative than the last, is not likely to equal those of | 
normal times. The output of stainless, rustless, and acid | 
and heat-resisting materials has been fully maintained. | 
The tool trades are making headway. Overseas inquiries | 
are coming to hand in increasing number. Among the 
latest are those from Ontario ivr clippers and shears ; 
from Alexandria for machine knives; from Batavia for | 
mild sheets ; and from Japan for automobile and aeroplane 


tools. 











South Yorkshire Coal Trade.—Uneven conditions pre- 
vail throughout the coal trade. Export business has 
indergone little change. Yorkshire is to benefit from 
contracts placed by the Belgian State Railways. The 
demand for industrial fuel has hardened, but much 
leeway has to be made up before anything like normal 
requirements can be reached. Slacks are not in 
such strong request by electricity concerns, but a large 
volume of business continues to be done. Gas coal is 
steady. The housecoal market has developed fresh 
we Supplies are much in excess of the demand, 
and stocks are accumulating at both colliery sidings and 

rchant depots. Foundry and furnace coke are only 
moderate, while gas coke is steady at 22s. 6d. to 24s. 6d. 
Quotations are: Best branch hand picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. ; Derbyshire best 
brights, 18s. to 20s.; screened nuts, 16s. to 18s. 6d. ; 
Yorkshire hards, 17s. to 18s. ; Derbyshire hards, 17s. to 
ISs.; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. 

Ss. 6d. ; smalls, to 6s. i 


akness. 


5s. 





\warp or P. N. Russett Mepat To Dr. BRADFIELD. 

I'he Federal Council of the Institution of Engineers, 
Australia, has awarded the Peter Nicol Russell Memorial 
Medal to Dr. J. J. C. Bradfield. As is well known the 
medal is the highest award in the gift of the Institution. | 
Dr. Bradfield, who was supervising engineer of the 
Sydney Harbour Bridge, for the New South Wales | 
Government, retired from the public service on Decem- | 
ber 31, last, on attaining the age of 65. 


| Messrs. Marsden, which was founded in 1845. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade, the 
general tone continues good, but the output is still 
somewhat restricted, although producers are very hopeful 
of the future. Home consumers are not in a position to 
place any orders of note at the moment, endl eqeciiies- 
tions are coming in rather slowly; tonnages overall are 
limited. In the black steel-sheet trade, conditions vary, 
but on the whole there is a fair business going through in 
the lighter gauges. The demand for the heavier gauges 
is very poor, and galvanised sheets are exceedingly dull. 
Inquiries show signs of expansion and there is the 
possibility of quite a considerable business for export 
during the spring and early summer. Prices are steady, 
and are as follows :—Boiler plates, 91. per ton; ship 
ey 8l. 15s. per ton; sections, 81. 7s. 6d. per ton ; 

lack steel sheets, }-in., 8J. per ton; and galvanised 
corrugated sheets (No. 24 gauge), lll. 5s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in the malleable-iron trade of the West of Scotland, as 
demands are of a very limited nature. The output is 
small, and the same may be said of re-rolled steel bars, 
which, however, are fairly steady in price despite current 
competition. The following are to-day’s market 

uotations :—Crown bars, 9/. 15s. per ton for home 

elivery, 91. 5s. per ton for export; and re-rolled steel 
bars, 7/. 5s. per ton for home delivery, 61. 10s. per ton for 
export. 

Scottish Pig-iron Trade.—The past week has failed to 
bring out much, if any, fresh business, and the demand 
for Scottish pig-iron keeps very poor. With the re- 
starting of the two furnaces at Shotts last week there are 
now four in blast in Scotland, and the depleted stocks 
will again be made up. Prices are firm and are as follows : 
Hematite, 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 18, amounted to 371 tons. Of that 
total, 337 tons went overseas, and 34 tons coastwise. 
During the corresponding week of last year, the figures 
were 268 tons overseas, and 58 tons coastwise, making 
a total shipment of 326 tons. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—With light order books pre- 
vailing in almost all sections of the heavy trades of the 
North-Western area, the demand for materials continues 
on an extremely restricted scale, the volume of business 
passing in the last few days being very meagre. Foundry- 
iron makers report that while inquiry is just a shade 
more active, deliveries into consumption are light, and 
on the basis of tonnage taken so far this month, it is 
doubtful whether the March aggregate will equal that 
of February. Light-castings makers are fairly well 
placed and have, in the past few weeks, obtained some 
additional work from builders engaged in repairing the 
damage caused by the recent snowstorms and floods. 
The heavy foundries are still urgently in need of orders, 
while general founders are also finding conditions 
difficult. In the steel industry conditions remain un- 
changed, with all the heavy users waiting anxiously for 
contracts. Only small specifications are circulating at 
present, and even manufacturers of special alloy steels, 
who have done rather better lately, report a falling off 
in the last week or two. Negotiations have been com- 
pleted by means of which two old-established Manchester 
firms of nut, bolt and rivet manufacturers, Messrs. 
Richard Davies and Sons, Bilberry-street, and Messrs. 
Samuel Marsden and Son, Limited, London-road, 
have amalgamated under the title of the older firm, 
Messrs 
Davies were established in 1857. Both works, it is 
stated, will continue production, their joint output 


| being in the vicinity of 800 tons per month. 


Recent Orders.—Messrs. Coghlan Steel and Iron 
Company, Limited, Hunslet, Leeds, have secured an 
order for railway material from the Chinese Government 
Purchasing Commission, who have, in the last few weeks, 
placed useful orders for steel rails with Messrs. The 
Lancashire Steel Corporation, Limited, Irlam, and 
Messrs. Barrow Hematite Steel Company, Limited, 
Barrow-in-Furness. In the hematite trade the outlook 
continues bright. Local steelworks absorb a substantial 
portion of the present production and the remainder is 
taken by home buyers. With any sign of improvement 
in overseas demand, it is likely that additional plant 
will be put into operation. In the absence of any 
pronounced trade from other than the home market, 
the present rate of production meets requirements. 








Eectricity DisTRIBUTION IN YORKSHIRE.—S —. 
at the 29th annual general meeting of Messrs. Electrica. 


| Distribution of Yorkshire, Limited, held recently in 


Leeds, the chairman, Mr. R. W. Wickham, stated that 
the number of units sold by the Company during 1932, 
as compared with 1931, had increased by over 14 per cent. 
and 7,769 consumers, a record number, had been con- 
nected during the year. In the past five years the 
Company had connected 35,801 consumers, representing 
an average of 7,160 per annum. The Company’s supply 
was now available in one borough, 72 urban districts, 
and 165 rural parishes in, and’ adjacent to, the West 
Riding of Yorkshire. The offices of the Company, 


| which buys its electricity in bulk from the Yorkshire 


Electric .Power Company, are at 36, Park-place, Leeds. 





NOTICES OF MEETINGS. 


Junior InstrrvuTion or ENnGIneEers.—To-night, 7.30 
p.m., 39, Victoria-street, 8.W.1. ‘‘ The Foundations of 
Architectural Design,” by Mr. J. R. Leathart. Friday, 
March 31, 7.30 p.m. ‘‘ Developments in the Control of 
Gas,” by Mr. J. H. C. Bates. 

Royat Instrrution.—To-night, 
street, W.1. “London Passenger Transport,” by Lord 
Ashfield. Saturday, March 25, 3 p.m. “ Develop- 
ments in Cinematography : A Display of Films.” Tues- 
day, March 28, 5.15 p.m. ‘“‘ Modern Astronomy,” by 
Sir James Jeans. Friday, March 31, 9 p.m. “ The 
Nitrogen H r of the World,” by Sir Frederick Keeble. 
Sati y, Aprill, 3p.m. ‘“ Developments in Cinemato- 
graphy: a Display of Films.” 

InstrruTIonN oF MercnanicaL ENotneers.—London 
Graduates’ Section: Monday, March 27, 6.45 p.m., 
Storey’s-gate, S.W.1. ‘ Impressions of American Pulver- 
ised-Fuel Practice,” by Mr. J. Rogers. North-Western 
Branch: Wednesday, March 29, 6.30 p.m., 9, The 
Temple, Dale-street, Liverpool. Joint meeting with the 


22 21, Albemarle- 


Liverpool Engineering Society. ‘‘ The Handling and 
Storing of Grain, with Special Reference to Canadian 
Methods,” by Mr. . Broughton. North-Western 
Branch Graduates’ Section: Thursday, March 30, ° 


7.15 p.m., Engineers’ Club, Albert-square, Manchester. 


** Mechanical ts of Electrical Plant,’’ by Mr. J. M. 
Saunders. Lo : Friday, March 31, 7 p.m., Storey’s- 
gate, 8.W.1. Informal eeting. Lantern Lecture. 


“The Sydney Harbour Bridge,” by Mr. L. Ennis. 
Midland Branch Graduates’ Section: Friday, March 31, 
7 p.m., Chamber of Commerce-buildings, New-street, 
Birmingham. Annual Lecture, “ British Pioneers of 
Transport,’’ by Mr. L. St. L. Pendred. 

InsTiITuTION OF ExLrcrricaL Enatneers.—North- 
Eastern Centre: Monday, March 27, 7 p.m., Armstrong 
College, Newcastle-upon-Tyne. “‘ The Present Practical 
Limits of Power-Station Efficiency,” by Mr. W. 8S. 
Burge. Also at North-Western Centre: Tuesday, 
March 28, 7 p.m., Engineers’ Club, Albert-square, Man- 
chester. London Students’ Section : Tuesday, March 28, 
6.15 p.m., Victoria-embankment, W.C.2. Presidential 
Address. ‘‘ The Future Prospects for Electrical Engin- 
eers,” by Professor E. W. Marchant. North-Midland 
Students’ Section : Tuesday, March 28, 7.15 p.m., Hotel 
Metropole, Leeds. ‘‘ The Automatic Control of Modern 
Power-Station Steam Generators,” by Mr. W. L. M. 
French. Scottish Centre: Tuesday, March 28, 7 p.m., 
North British Station Hotel, Edinburgh. ‘ lonisation 
in Cable Dielectrics,” by Mr. P. Dunsheath. South 
Midland Students’ Section : Wednesday, March 29,7 p.m., 
Midland Hotel, New-street, Birmingham. Annual Joint 
Meeting with the Rugby Engineering Society. “ Hydro- 
Electric Power Generation,’ by Mr. L. D. Anscombe. 
London : Thursday, March 30, 6 p.m., Victoria-embank- 
ment, W.C.2. ‘“ The Measurement of X-Ray Tube 
Current and Voltage,” by Dr. G. W. C. Kaye and Mr. G. 
FE. Bell. West Wales (Swansea) Sub-Centre: Friday, 
March 31, 6 p.m., Electricity Offices, Oxford-street, 
Swansea. “ The Electrification of Tinplate Works,” by 
Mr. R. H. Davidge. 

Braprorp ENGINEERING Socrety.—Monday, March 
27, 7.30 p.m., Technical College, Bradford. ‘* Hydraulic 
Transmissions, with Special Reference to their Applica- 
tions to Machine Tools,” by Mr. C. L. Forbes. 

SHEFFIELD MeTatturaicaL AssocraTion.—Tuesday, 
March 28, 7.30 p.m., 198, West-street, Sheffield. “ The 
Application of the Molten-Cyanide Bath to the Heat- 
Treatment of Metals,” by Mr. W. Nelson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, March 28, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘ Refrigerated Holds and the 
Carriage of Foodstuffs,” by Dr. A. J. M. Smith. 

InsTiTuTION oF CiviL Enotnerrs.—Manchester and 
District Association : Wednesday, March 29, 6.45 p.m., 
36, George-street, Manchester. Annual General Meeting 
and Institution Lecture to Students. ‘“* Impact Stresses 
in Bridges,” by Mr. C. Gribble. Birmingham and District 
Association: Thursday, March 30, 6 p.m., Chamber of 
Commerce, New-street, Birmingham. ‘‘ London Under- 
ground Railway Construction: a Description of the 
Southgate Extension of the Piccadilly Line with Special 
Reference to the Setting Out,’’ by Mr. I. C. Easton. 

INsTITUTE oF TRANSPORT.—Manchester, Liverpool and 
District Section: Friday, March 31, 6.30 p.m., Adelphi 
Hotel, Liverpool. ‘“‘ The National Scheme of Electricity,” 
by Alderman W. Walker. 








CaLENDAR.—Messrs. Ruston-Bucyrus, Limited, Exca- 
vator Works, Lincoln, inform us that they have still a 
limited supply of their 1933 monthly tear-off calendars 
left. Engineers desiring copies are invited to write to 
Messrs. Ruston-Bucyrus, who will deal with all requests 
in rotation. 

Tue Late Mr. A. E. Rosinson.—We note with 
regret the death of Mr. Albert Edward Robinson, on 
March 9. Mr. Robinson had represented Messrs. The 
Carborundum Company, Limited, Trafford Park, Man- 
chester, for 18 years, and was a well-known figure in 
the Lancashire area. 


7-H.P.. Two-Srroxe Arrizss-[nsecTion ENGINE: 
ADDENDUM.—We are. asked to state that the British 

atent rights on the. Steiger and CocKerell engine, 
Fescribed on page 312, ante; are in the hands of Messrs. 
International Commerservice, ‘Limited, 106, Regent- 
street, London, W.1, to whom -all inquiries should be 
addressed. 








332 





ENGINEERING. [MARCH 24, 1933. 








OIL-ELECTRIC UNITS FOR 


CONSTRUCTED BY MESSRS. SIR W. G. 


ARMSTRONG 


AYRES GREAT SOUTHERN RAILWAY. 
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WHITWORTH AND COMPANY, LIMITED, ENGINEERS, 


(For Description, see Page 328.) 
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THE LATE SIR HENRY THORNTON. | 


We learn with regret that, following an operation, 
the death of Sir Henry Thornton occurred on the 
14th inst., in New York. Sir Henry had a remarkable 
career, being by birth an American, but acquiring 
citizenship and signal honours in this country. Born 
in 1871, Henry Worth Thornton, after early education 
at Concord, New Hampshire, graduated at the Uni- 
versity of ‘Pennsylvania, and obtained — practical 
engineering experience in the employ of the Panne. 
vania Railroad Company in 1894. Subsequently he 
was assistant engineer of construction on the so-called 
Lines West of Pittsburgh, rising to Division Engineer 
and then to Division Superintendent. In 1913 he 
was appointed general superintendent of the Long 
Island Railroad, part of the Pennsylvania system, 
and did excellent work in the way of organising very 
intense local traffic to suburban and pleasure resorts. 

It was this which specially 1:ecommended him to the 
directors of the Great Eastern Railway in this country, 
in 1914, as the density of the suburban traffic on that 
system presented at the time numerous perplexing 
problems. Needless to say, his appointment as general | 
manager was a most unusual step, which provoked 
a good deal of criticism. The outbreak of war pre- 
vented Thornton from doing much on his own system, 
as his services were at once in demand for the wider sub- 
ject of military communications. He was successively 
Director of Inland Waterways and Docks, Assistant 
Director, and then Deputy Director-General, of Move- 
ments and Railways, and Inspector-General of Trans- 

rtation, retiring with the rank of Major-General. | 

e became a British citizen in 1919 and was awarded | 
the K.B.E. the same year, as well as Belgian, French 
and United States decorations. 

On his return to the Great Eastern, he at once put 
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in hand a comprehensive scheme of re-organisation, 
which was made possible only by the admirable team 
work which he managed to inspire in the staff. Instead 
of working to minutes or half minutes, train and engine 
movements at Liverpool Street, &c., were studied in 
seconds. Suggestions were welcomed from everyone 
engaged on the investigation, and by means of very 
careful planning, times were cut down and the capacity 
of the line very greatly increased, and, for a steam | 
service, brought up to a level never before equalled. 

On the a amations of 192] taking place, Sir 
Henry retired, but in 1922 was invited to become | - 
resident of the Canadian National Railways. Here | back as good as it received in the way of competition. 
Cis ability to get good team work out of the staff | Naturally, when times became as difficult as they 
again manifested itself. He found the system nothing | have in recent years, Sir Henry, as head of a State 
but an agglomeration of practically derelict systems | system, was liable to much criticism, which attempted 
taken over by the Dominion, and succeeded in a rela- | to make political party capital out of the situation. 
tively short space of time in welding them all into a/ Sir Henry finally resigned last year and thereupon 
single machine capable of paying its way and of giving | retired to New York. 
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Fig. 21. IRREGULAR STEEL CastivG ExaMingED By X-Rays (b) AND BY RapIuM (c). 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
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MODERN BOILERS. 


HARDLY a decade has elapsed since what was 
virtually a whole street of boilers was required 
to supply the steam to a single turbo-generator 
of what would now be considered but moderate 
rating. This striking discrepancy between the 
dimensions of the turbine room and of the boiler 
house was an anomaly difficult to justify. It 
was, moreover, well known that rates of evapora- 
tion much in excess of the then standard practice 
were possible. Some remarkable figures were ob- 
tained in experimental work with surface com- 
bustion, as much as 70 Ib. of steam being evaporated 
per square foot of heating surface. The extra- 
ordinary advance since made in boiler design has, 
however, been along a different line of development, 
and the large outputs now obtained are mainly 
attributable to the increased provision made for heat 
transmission by radiation. It is unfortunate that 
this latter term has both a historical and a technical 
signification. In the past any form of heat transfer 
not obviously and directly effected by conduction 
was considered a case of radiation, and this use of 
the term will no doubt persist in the dictionarics, 
the older of which, for example, had no reference to 
the modern technical use of the word energy. 
To-day it is necessary to distinguish sharply between 
radiation and convection. Both methods of heat 
transfer are employed in boilers, but the distin- 
guishing feature of recent practice has been the 
larger réle assigned to radiation. This remark 
applies directly to power-station practice, while 
it is heat transfer by radiation which has made 
possible the large outputs demanded from the 
locomotive boiler. In fact Mr. Fry in his “‘ Study 
of the Locomotive Boiler” cites cases in which the 
heat transmission in a locomotive furnace has 
exceeded 109,000 B.Th.U. per square foot per hour. 
This is much higher than any figure yet reported 
in power-station practice and is possibly more than 
is compatible with a high boiler efficiency. 





No doubt the men who originated the Lancashire 


and Cornish boilers for land service were largely 
guided by theoretical considerations, even if these 
could not be reduced to mathematical form. As 
experience accumulated, however, patterns were 
standardised and such boilers became more or less 
manufactured articles, with proportions fixed by 
empirical rules applied by draughtsmen having 
little or no need to study general principles of heat 
transfer. The modern water-tube boiler is, however, 
still in a state of transition, and this has led to 
several attempts to rationalise its design. 

These are invariably and properly based on the 
well-established law that the energy radiated from the 
ideal black body is proportional to the fourth power 
of the absolute temperature. It is, however, ex- 
tremely difficult to find a satisfactory answer to the 
question as to what is the effective temperature of a 
boiler furnace. Faraday held that the temperature 
of burning hydrogen was the same wherever the 
reaction was effected, and proved his theory by 
melting platinum in a candle flame. Pushing into 
the flame an extremely fine platinum wire he 
found, on a subsequent microscopical examination, 
that the end had been fused into a minute ball. 

Undoubtedly extremely high temperatures must 
be attained in furnace flames, but these certainly 
do not represent the effective temperature to be 
inserted in radiation formule. Owing to the 
difficulty of measuring this, Mr. Fry assumed 
that the effective temperature is that of the gases 
leaving the furnace, and the same assumption was 
made by Mr. Bottomley in his paper on “ Radiation 
in Boiler Furnaces,” read a few weeks since, before 
the North-East Coast Institution of Engineers and 
Shipbuilders. In the case of a furnace lined with 
refractories, this assumption must be very near the 
truth, but it can hardly be exact when the furnace 
walls are relatively cool. It is, however, so con- 
venient an hypothesis, and leads to such an easy 
rationalisation of design that even should its 
inaccuracy be greater than seems probable, it may 
well be retained. Rules based on it may, as 
occasion demands, be adjusted to varied conditions 
by appropriate empirical corrections of the coeffi- 
cients used. 

Whilst there have been radical changes in power 
station practice, the Scotch boiler still remains almost 
supreme at sea. It also has become a standard 
article, proportioned, with little conscious considera- 
tion of first principles, on the basis of many years of 
highly successful experience. Its output is, however, 
relatively small in comparison with its weight, and 
naval vessels could never have attained the speeds 
now customary had it not been superseded in this 
service by the water-tube boiler. This revolution 
in practice, it may be recalled, met with impassioned 
opposition from the more conservative engineers, 
but experience has fully justified the venture. 

In the mercantile marine, however, the water- 
tube boiler has not made very great headway, partly 
because boiler weights, relatively high as they may 
be, generally constitute but a small fraction of the 
total displacement. Nevertheless, in an instructive 
paper read some twenty years ago before the 
Institution of Engineers and Shipbuilders in Scot- 
land, Mr. E. M. Speakman maintained that there 
were certain services in which the adoption of 
water-tube boilers would prove highly advantageous. 
He suggested that four water-tube boilers would 
have been capable of providing the whole of the 
steam required by the Mauretania, and that the 
four would weigh less than half as much as the 
25 Scotch boilers actually installed. At the time 
this suggestion was made no precedent existed for 
so large an evaporation as the 230,000 lb. per 
boiler per hour thus proposed, but to-day there are 
boilers in existence capable of more than four times 
this output. The tramp steamer, Mr. Speakman 
held, should retain the well-tried Scotch boiler. 
Much, however, has happened during the last 
twenty years, and in a paper by Engineer Rear- 
Admiral W. M. Whayman and Major W. Gregson, 
M_Inst.C.E., read on February 24 before the North- 
East Coast Institution of Engineers and Shipbuilders, 
the authors put forward a reasoned plea for instal- 
ling the water-tube boiler in tramp steamers. 

The Diesel marine engine, though admittedly 
more economical in fuel than a corresponding 





steam plant, has generally weighed very much more. 
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Continued improvement in design has, however, 
lessened the gap between the two, and further 
advance is probable even should the shipowner 
hesitate to adopt the revolutionary ideas of Mr. 
Ricardo. The standard steam marine engine has, 
for many years past, varied little in design, but the 
introduction of the steam turbine did effect a very 
large reduction in machinery weights. Further 
progress along this line is, however, likely to be 
slow, but in the paper cited above, the authors 
point out that the adoption of the water-tube 
boiler would reduce the weights to about one-half 
that of the Scotch boilers now almost universally 
used. A yet more important consideration, is that 
effective competition with the internal-combustion 
engine will be made possible only by a substan- 
tial increase in steam pressures and superheats. 
Some 300 lb. per square inch is generally taken 
as about the limit of pressure possible with the 
Scotch boiler, and in standard practice, pressures 
are generally much below even this figure. At 
the best, even the most modern steam installa- 
tion fails to equal the fuel efficiency of a good 
Diesel engine, but the present popularity of the 
latter is, it is maintained, largely attributable 
to comparisons made between it and steam plant 
which should at best be regarded as obsolescent. 
The authors state that, with high-pressure steam 
und reasonable superheats, an up-to-date steam 
plant should not require, for all purposes, more than 
1 Ib. of average bunker coal per shaft horse-power 
hour or say 0-7 Ib. for oil, should this form of fuel 
he commercially available. This latter figure is, of 
course, much higher than Diesel engine consumption, 
but cheap Diesel oil is available only on special 
routes, whilst either coal or fuel oil is to be found 
almost everywhere and water-tube boilers can be 
readily adapted to burn either fuel indiscriminately. 

High maintenance charges is one of the objections 
commonly urged against the water-tube boiler, and 
certainly some of the earlier types were a constant 
of trouble. The authors, however, quote 
the superintendent of a leading American shipping 
line, who has stated that his annual bill for lost 
state-room keys is higher than the maintenance 
charges of his water-tube boilers. Another objec- 
tion urged is the necessity of pure feed, but an 
oil-free hot-well can, the authors note, be secured 
even when the engines are reciprocating. 

Salt is a more serious matter, but condensers 
are becoming increasingly reliable, and in any case, 
the authors claim that boilers with large water 
tubes can be thoroughly cleaned by simply removing 
the hand-hole covers without ‘having to enter the 
boiler as is necessary with the fire-tube type. 

They are strong advocates of some form of mech- 
inical stoking for which again the water-tube boiler 
is better adapted than its rival. They express a 
preference for the retort type, and whilst admitting 
that pulverised-fuel firing is, in some respects, the 
ideal, state that this method has suffered somewhat 
owing to over ardent advocacy leading to its adop- 
tion with unsuitable fuels. Over 50 mechanical 
stokers are, they state, already in successful service 


source 


at sea 

The authors’ recommendations are based, in part, 
on the results of trials of an experimental water- 
tube boiler for marine use, constructed by Messrs. 
Babcock and Wilcox, which has been in service 
it Renfrew for the past two years. This boiler hasa 
heating surface of 2574 sq. ft., the superheater surface 
measures 1,045 sq. ft., and there is an air heater 
of 2,400 sq. ft. surface. The furnace is lined with 
Bailey water walls, and is fired with pulverised fuel. 
The volume of the combustion clramber is 550 cub. ft. 
Tests have been condacted with a wide variety of 
fuels, including some Yorkshire coals which, owing 
to the low fusing point of their ash, were regarded 
as relatively ill-suited for firing as pulverised fuel. 
The designed working pressure is 500 lb. per square 
inch, with a total steam temperature of 800 deg. F. 
In one series of tests, the equivalent evaporation 
from and at 212 deg. F. was 35,420 Ib. of steam per 
hour. The heat liberated per cubic foot of furnace 
volume Was 79,760 B.Th.U. per hour, and an overall 
efficiency of 80 per cent. was registered. In another 
trial in which the output was 50 per cent. less, the 
efficiency rosé to 84-34 per cent. 
comparative estimates of costs, weights and _per- 





| the more economical steel and concrete. 


The paper gives | that of its predecessors. 
| bv the President, Major E. C. 


formances of three ships, all fitted with turbine 
machinery, but equipped in the one case with 
Scotch boilers designed for 180 lb. per square inch 
pressure, and in the other two with water-tube boilers 
supplying steam at 550 lb. per square inch at a 
total temperature of 750 deg. F. In the one 
case, the firing is by pulverised fuel and in the 
other by a mechanical stoker. The designed shaft 
horse-power is 2,500 in all cases, and the authors 
give 31} tons per day as the coal consumption with 
the Scotch boilers, and 27 tons per day and 26} tons 
per day in the other cases, the better figure being 
attributed to the mechanically-stoked boiler. 
Whilst the high evaporation characteristics of 
modern water-tube boilers are mainly attributable 
to furnace radiation, very high rates of heat transfer 
can also be obtained by convection. This was 
clearly shown by the experimental boiler con- 
structed, some 25 years’ ago, by Messrs. Daniel 
Adamson and Company, to the designs of the late 
Professor J. T. Nicolson. By speeding up to 
330 ft. per second, the flow of the gases over the 
heating surfaces, the heat transfer was raised to 
34,450 B.Th.U. per square foot per hour. Very 
much higher speeds have been used by Messrs. 
Brown, Boveri and Company, in the Velox boiler, 
and in a letter, published in our issue of January 27 
last, Mr. W. G. Noack stated that heat transfers 
of from 250,000 to 350,000 k.-cal. per square meter 
per hour, or, say, from 92,000 B.Th.U. to 130,000 
B.Th.U. per square foot per hour, had been recorded. 
Even more remarkable are the extraordinary 
rates of combustion attained, equivalent, Mr. 
Noack states, to from 4,000,000 to 6,000,000 k.-cal. 
per cubic metre per hour. The higher corresponds 
to about 670,000 B.Th.U. per cubic foot per hour. 


NOTES. 


ARCHITECTURE AND ENGINEERING. 


At the annual dinner of the Institution of Struc- 
tural Engineers, held at the May Fair Hotel, on 
Friday, March 17, the toast of “ The Institution ” 
was proposed by Major the Rt. Hon. W. G. A. 
Ormsby-Gore, P.C., M.P., First Commissioner of 
Works. In the course of an interesting speech, he 
called attention to the need for the most intimate 
co-operation and mutual understanding between 
the architect and the structural engineer, neither 
of whom should be unduly subordinated to the 
other. There were some modern structures, he 
said, in which the structural engineer and architect 
had attempted co-operation with not altogether 
happy results, and he gave the new Lambeth Bridge 
as an instance of this. In his opinion, the main 
structure was of extremely fine proportions and 
design, but the architectural embellishments in 
granite that had been superimposed on the work of 
the engineers did not appear to his eye to have 
improved the appearance of the bridge. Mentioning 
some of the works of the great medieval builders, 
such as the oak hammer beam roof of Westminster 
Hall, the stone vault of King’s College, Cambridge, 
and the choir of Beauvais Cathedral, he said that 
engineers of to-day might learn something from the 
architects of the past. The architect of the present 
and of the future, however, had also something to 
learn from the achievements of the engineer. After 
referring to the Forth Bridge, he said engineers 
certainly had it in them to produce seven new 
wonders in this age of steel which could claim the 
admiration of subsequent generations. Speaking 
on the work of the Institution, he said the members 
were working on problems of greater economy in 
the cost of construction, and endeavouring to 
ensure the most efficient use of every ounce of 
material, which was right, since progress and 
economy walked hand in hand. When the British 
Museum had been built nearly 100 years ago, he 
concluded, the architect had employed the most 
advanced type of materials then available and had 
supported his floors on cast-iron girders. These 
were very expensive, and had done their work for 
many years, but in many instances they could no 
longer be trusted and would have to be replaced by 
Thus, the 
knewledge and skill of one generation succeeded 
The response was made, 
P. Morison, who 





occupied the chair. The toast of “ Our Guests ™ 
was proposed by Mr. A. H. 8. Waters, M.Inst.C.E.., 
M.I.Mech.E., vice-president, and responses were 
made by Sir Frank Smith, K.C.B., F.R.S., and 
Professor Sir Frederick William Keeble, C.B.E.. 
Se.D. The dinner was attended by some 45v 
members and guests. 


OVERSEAS MaRKETING SuHIP. 

The “ Exhibition Ship” as a means of fostering 
foreign interest in British goods, though excellent 
in theory, has at times met difficulties in practice 
because the vessels acquired for the purpose have 
been of large tonnage and were costly to convert 
and run. The inevitable result was that space 
was so expensive that only the wealthy could 
participate, and the mistake was also made of 
hiring the ship first and trying to obtain support 
afterwards. These errors are at least being avoided 
by the Overseas Marketing Service, Limited, 50, 
Pall Mall, London, 8.W.1, who are attempting to 
conduct a necessary campaign on more economical! 
lines. In the first place the organising concern 
will arrange for salesmen to represent firms, though 
where manufacturers desire to send their own 
representatives, accommodation for the latter will 
be arranged at a cost not exceeding ten guineas 
per week. An intelligence bureau will collect 
data for the future use of manufacturers, and will 
report on the activities of existing agents. A 
printing press for the production of price tickets and 
show cards in any currency and language will be 
carried, and literature will be distributed to every 
potential buyer abroad. The scheme is not being 
arranged to suit any particular ship, in fact, the 
necessary vessel will not be secured until some 
clearer indication has been received as to the support 
that will be forthcoming. It is, however, stated 
that during the initial cruise, which will start in 
May, Australasia, Africa, and the West Indies will 
be visited, and that a second ship may be utilised 
for a journey to Egypt, India, Burma, Malaya, 
Hong Kong, the Pacific and British Columbia, thus 
covering the greater part of the Empire in the 
course of the year. We shall look forward with 
interest to the results of this endeavour. 


ELECTRICAL DEVELOPMENT. 


The new Minister of Transport, the Hon. Oliver 
Stanley, M.P., made a successful debut before an 
electrical audience at the annual luncheon of the 
British Electrical Development Association, which 
was held at the Savoy Hotel, London, on Friday, 
March 17. His attractive manner of speaking, 
no less than the tenor of his remarks, augurs well 
for the future, and we hope that this omen will 
not be falsified when he comes to deal with more 
difficult problems than that of electrical develop- 
ment. Proposing the toast of “ The British Elec- 
trical Industry,” the Minister pointed out that 
while in 1922 the sale of electricity in this country 
had been 3,650,000,000 kw.-hr., by 1932 it had 
risen to 10,000,000,000 kw.-hr. In other words, the 
consumption per head of population had increased 
from 100 kw.-hr. to 225 kw.-hr. Moreover, this 
growth had been steady, and was even more striking 
when the domestic demand alone was considered. 
There was a valuable lesson in these figures to pro- 
ducers of all kinds. It was that members of the 
public was demanding that the great growth of scien 
tific knowledge should result in definite advantages 
to them in the way of relief from drudgery, waste, 
and ineffectiveness. When the grid was completed 
the endeavours of the Central Electricity Board 
would be transferred from construction to distribu- 
tion. It was therefore fitting at such a time to 
appeal to the industry that their work in the future 
should be influenced by the spirit of adventure and 
belief in the future which characterised the great 
progress of the nineteenth century. A confidence 
in their own products would not only assist their 
own interests, but would serve those of the nation 
as a whole. The president, Lord Meston, in reply, 
said that during his year of office he had com 
to realise the extraordinarily useful work the 
association was performing. The grid could not 
have been started under worse industrial condi 
tions, and it was therefore particularly incum- 
bent on them to do everything possible to help the 
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authorities to overcome its teething troubles and 
to promote public interest in the knowledge of 
electricity. Lord Ashfield was elected president for 


the ensuing year. 


ENGINEERING IN BELFAST. 


A tone of optimism, as refreshing as it was 
unexpected, permeated the speeches delivered at 
the annual dinner of the Belfast Association of 
Engineers, which took place on Saturday, March 4, 
with the president, Mr. James A. Hind, in the chair. 
Proposing the toast of “The City and Trade of 
Belfast,” the president said the city compared 
favourably with any other in social amenities, and 
its remarkable advance was a tribu‘e to the courage, 
skill, and determination of their forefathers. While 
there was undoubtedly stagnation at the present 
time, there was an undercurrért of research work 
going on which was bound te set the wheels of 
industry moving and to lead %o better times. In 
reply, Mr. F. E. Rebbeck hoped that Belfast’s 
facilities for ocean and cross channel traffic would 
shortly be increased by the «ddition of an airport. 
Considering the industrial situation, he remarked 
that too much reliance was piaced on economic laws. 
What was wanted was more enterprise if those 
things we wanted to move were to be moved. The 
boys especially must be given a chance, as they 
would be badly needed when business revived. 
That was why many firms were taking on work of 
a kind and at prices which in ordinary circumstances 
they would not dream of doing. Nevertheless, he 
found it difficult to take the fashionable pessimistic 
view. Two keels had recently been laid, and that 
should be taken as a good omen. One hundred 
years ago conditions had been just as bad, and the 
difficulties that then had to be overcome were, 
relatively speaking, greater than they were now. 
Present conditions must improve soon for the 
simple reason that they could not become worse. 
In proposing the toast of “The Association,” Mr. 
M. J. Watkins pointed out that its membership of 
over 400 embraced all branches «f the engineering 
profession and included representaiives of the ship- 
building industry. The President, ix reply, paid a 
warm tribute to the work of the honorary secretary, 
Mr. Edwin Dempster. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of the Institution of 
Mechanical Engineers at Storey’s-gate, St. James’s 
Park, on Friday, March 17, a meeting of the 
members of the Benevolent Fund was held to 
consider the report of the committee of manage- 
ment for the year ended December 31, 1932. The 
chair was occupied by Mr. William Taylor, O.B.E., 
past-president. The report showed that the mem- 
bership was 1,572 at the close of the year, «.e., under 
14 per cent. of the total membership of the Insti- 
tution. Contributions from 346 members not 
belonging to the fund had, however, been also 
received. The income was 1,762/. 15s. ld., and 
grants to 59 applicants amounted to 2,156/. 8s. 
There was an excess of payments over receipts of 
435]. 17s. 7d. On the motion of the chairman the 
report was adopted, and several suggestions were 
then put forward by various members as to possible 
ways of increasing the income of the fund. The 
chairman also moved a resolution for the transfer of 
1 sum not exceeding 500/. from capital to income 
during 1933, in view, of the increasing applications 
for assistance. This was agreed to. Mr. G. E. W. 
Cratwell, Sir Henry Fowler, and Principal G. F. 
O'Riordan retired by-rotation from the committee 
of management, and Mr. John Belliss, Mr. Allen H. 
Hopkinson, Mr. W. T. Parrack, and Mr. William 
Taylor were elected to serye. The hon. treasurer, 
Mr. W. O. Roberts; the hon. secretary, Brig.- 
General Magnus Mowat, and the hon. auditors, 
Mr. C. J. Haines and Mr. R. L. Quertier, were all 
re-elected, and votes of thanks for.their services 
were cordially rendered. 

The ordinary general meeting then followed, the 
chair being taken, in the absence of the president, 
Mr. A. E. L. Chorlton,.M.P., due to indisposition, 
by Mr. Frederick H. Livens;.vice-president. Prior 
to the transaction of the formal busineés the members 





stood whilst the chairman announced the death of 
Professor W. Cawthorne Unwin, LL.D., F.R.S. 
Professor Unwin was elected a member of the 
Institution in 1878, and became a member of council 
in 1909 and vice-president in 1912. He was presi- 
dent for the years 1915 and 1916, and was an 
honorary life member at the time of his death. 
His memory would be honoured by all the members. 
An obituary notice and appreciation of Professor 
Unwin will be found on page 336 of this issue. 


Rapium IN ENGINEERING. 


The routine business having been disposed of, 
the chairman then called upon Dr. V. E. Pullin, 
director of radiological research, Research Depart- 
ment, Woolwich, to present a paper entitled 
‘“* Radium in Engineering Practice.” An abstract 
of this paper is given on page 340 of this issue. 
Dr. Pullin summarised its contents by reference to 
a number of illustrations shown on the lantern 
screen, amongst which were some interesting 
examples of radiographs of sections of welds which 
do not appear in the paper. He emphasised the 
fact that the paper was not put forward as a 
complete account of the subject, but was intended 
only to show certain important aspects. Dr. Pullin 
also pointed out that the diagram given in the paper 
relative to exposure times had been superseded by 
more recent data. That shown on the screen was 
corrected to date and has been embodied in our 
reprint of the paper. 

The discussion was opened by Dr. G. A. Hankins, 
who said he had been particularly interested in 
those figures in the paper illustrating the results of 
the examination of artificial flaws. As had been 
pointed out, the application of a simple geometrical 
process to the results in connection with the distance 
of the radiating source from the film would give the 
position of a flaw relative to the surface of the 
metal. He would like, however, to know the actual 
dimensions of the artificial flaws in the examples 
given in order to assist in an examination of the 
possibilities of the method. With reference to the 
sections of welded material, the Welding Research 
Committee of the Institution, to which, he believed, 
Dr. Pullin was giving material assistance, was 
interested in the application of welding to steel 
structures such as bridges, &c., and the weld there 
met with was generally of the fillet type, i.e., a 
triangular filling in the corner of members at right 
angles to one another. Such junctions might be 
either of the T-form, with two welds, or the cross 
form, with four welds. An X-ray inspection of 
such a weld would, he thought, be of little use, 
and the necessity of conveying the plant to the site 
was an obstacle. Radium, however, seemed to 
offer possibilities, as it was more easily handled 
and the greater penetration it possessed was an 
advantage with the structure concerned. He 
agreed with the author that the subject of non- 
destructive testing was of importance, but dissented 
from the view that such testing should be regarded 
from a consultative point of view. He thought 
some sort of routine non-destructive test that 
could ‘be easily applied was what was wanted. In 
one of the slides of a cross-section of a weld there 
was a triangular flaw from a corner of which a 
crack extended. He wondered whether the material 
in that particular case had been subjected to stress. 
The appearance of the flaw reminded him of the 
way in which fatigue cracks started from small 
flaws. With static stresses the defect might not 
be of much importance, but with repeated stresses 
trouble might arise. 

Professor E. G, Coker, F.R.S., after some reminis- 
cences relative to the early days of the isolation of 
radium, said that he had, later, made some experi- 
ments in an endeavour to ascertain whether it was 
possible to distinguish hard and soft place in a metal 
by means of X-rays. He had bent and broken speci- 
mens of different materials in front of a fluorescent 
screen, but had been unable to obtain any results. 
He inquired if radium had been used in a similar 
research. It was difficult to visualise exactly what 
was going on with radium emanation. Perhaps a 
rough analogy was that with X-rays enormous 
waves occurréd which, when they broke over some- 
thing, scattered a good deal. The little ripples of 
radium, intense but very small, did not scatter so 





much on meeting an obstacle, hence the better 
definition described in the paper. He thought that 
X-ray equipment would be much used, though not, 
perhaps, considered as part of the normal equip- 
ment of an engineering laboratory. Its use would 
depend largely on cost, and it would be interesting 
to know the relative costs of X-ray and radium 
equipment to ascertain the commercial position of 
the latter. 

Mr. V. B. Harley-Mason, referring to the claim in 
the paper that X-ray and radium testing was non- 
destructive, observed that it might fairly be asked 
whether rays which would penetrate 10 in. of steel 
might not be really destructive to the material 
through which they passed. Some of the photo- 
graphs exhibited, e.g., that of a microscope in its 
box, showed a great amount of internal detail. 
Something had, obviously, passed through the 
metal, and there was no evidence that it had not 
impaired the strength of the metal in so doing. 
Until it could be established that it had not, the use 
of the term “ non-destructive ” was open to ques- 
tion. Referring to the values given for wave- 
lengths of visible light, X-rays and radium, it was 
clear that the differences between them were very 
great, and he was curious to know whether a film 
that was sensitive to the minute gamma rays was 
equally sensitive to light rays, and also whether it 
was essential to protect the films from the latter 
rays. 

Mr. W. T. Culley said that the illustrations showed 
in a very striking way the wonderful results, which 
formerly needed costly generators and. high-voltage 
transformers to produce, that could be obtained 
from a small capsule of radium. It had not been 
stated, however, whether those results could be 
obtained on a fluorescent screen as they could with 
X-rays. If this were possible it would, clearly, be 
more commercially attractive, for certain examina- 
tions at least, than having to expose a film or plate 
for a very long time. Mr. Culley then referred to 
some of the slides of welds not illustrated in the 
paper. 

Engineer Rear-Admiral H. A. Brown, referring 
to X-ray examination elsewhere, said that it had 
been employed for some time in America, where he 
had seen it used in 1924 in one of the Government 
establishments as a matter of routine. It was also 
in use on the Continent, but as regards this country, 
he thought he was correct in saying X-ray examina- 
tion, in the particular form under consideration, 
had become a commercial possibility very largely as a 
result of Dr. Pullin’s excellent work. The author had 
rightly pointed out that it required an expert to 
interpret the results of either an X-ray or a gamma- 
ray examination ; without such help it was worse 
than useless. It was alleged as a disadvantage that 
such examination did not constitute a 100 per cent. 
guarantee. The author might, perhaps, enlighten 
members on this point. It would seem, for instance, 
that in examining a weld containing a cavity of 
little thickness in the direction of, but extending in 
a plane at right angles to the ray that it would not 
be shown up, or at least might be easily missed, 
unless the area were large. Equipment for non- 
destructive examination was likely to be looked 
upon in the future as a proper part of the testing 
apparatus of large works, but on account of its cost 
it might be necessary to provide a central institute, 
so equipped, to deal with a certain area. As to 
practical utility, a case might be cited in which 
150 large and expensive castings had been con- 
sidered correct on a superficial examination. Inspec- 
tion by X-rays had, however, caused 60 per cent. to 
be rejected. Radium examination seemed a very 
useful auxiliary to X-rays, and he might mention 
that some six months ago money had been voted 
last year for supplies of radium at all the principal 
dockyards in the United States. 

Mr. W. Hamilton Martin, whilst agreeing that 
X-rays had acquired a definite, though somewhat 
limited, place in the non-destructive testing of 
metals and that the simpler radium technique 
seemed as if it would be promising once it had-left 
the experimental stage, feared that the use of either 
method would prove very costly. Some indication 
as to the cost of the X-ray equipment and operation 
for testing such a part as a weld 10 ft. long by 3 in. 
thick in a boiler drum and that of the radium 
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equipment for testing 10 ft. of weld 5 in. thick 
would be instructive. He inquired whether the 
author considered that the present-day testing of a 
metallic-arc, fusion-welded seam in a boiler plate 
2 in. thick provided a sufficiently satisfactory proof 
of the condition of the weld to be accepted by the 
registration societies. Some makers had claimed 
that X-ray examination did offer such security. 
He would point out, however, that if a weld layer 
were deposited on a previous cold one and the 
slightest non-adherence occurred between them, not 
necessarily in the form of a noticeable gap, it was 
questionable whether either X-rays or radium would 
enable the defect to be detected. Such slight non- 
adherence would form a starting point for the 
separation of these layers, with ultimate ripping 
and collapse of the weld seam when the shell, if in 
a boiler, were subjected to the expansion and 
breathing stresses of service. It might be men- 
tioned that for water-gas, roller-welded pressure 
vessels a highly satisfactory non-destructive test 
had been employed on the Continent for the past 
ten years and had been widely accepted both by 
registration authorities and insurance companies 
for boiler work. Welded boiler drums so tested 
were in use throughout the world with the exception 
of Great Britain, where the Board of Trade had not 
yet accepted welded seams in tension for boiler 
work. This might account for the fact that this 
well-proved method of testing was comparatively 
unknown over here. He was referring to the Thyssen 
method of excess pressure testing and the subsequent 
heat-treatment of welded pressure vessels.* 

Mr. A. T. Quelch, O.B.E., inquired whether 
gamma rays would show any difference in the grain 
structure of the metal of complicated castings, and 
instanced a case of a cylinder subject to heavy oil 
pressure and difficult to machine in which radium 
examination would be very valuable if it could be 
effected. Steel casings had proved to be not so 
suitable for certain purposes as manganese-bronze 
castings, which had been adopted as they enabled 
forms to be employed which steel makers would not 
attempt to produce. 

Mr. Davy spoke on the subject of welds. He 
would have liked to see illustrations of the usual 
type of metallic-arc weld used on pressure vessels. 
The employment of non-destructive tests of the 
X-ray or radium type had been criticised on the 
Continent as such tests on fire-welded pressure 
drums have yielded no results. Mr. Davy then 
sketched on the blackboard a portion of the shell 
of such a drum, and showed that the lap of the weld 
lay in a plane inclined to the internal and external 
surfaces. The rays from an X-ray equipment 
outside the shell in passing through the weld were 
crowded together on the film on the inside, and 
even if a layer of oxide inclusion of considerable 
thickness existed, there was no difference in density 
to be seen. By using radium the film could be 
arranged on the outside of the drum, the rays 
being then radial, and the photograph would be 
spread over a wider space with, possibly, a difference 
in density where oxide or slag existed. Referring to 
Fig. 15, he would be interested to have particulars 
of the current used for the X-ray photograph. 
This had a bearing on definition. It had been 
noticed that, in making comparison between the de- 
finition obtainable when using 400-kv. and 200-kv. 
X-ray equipments, that the sharpness of defects was 
lost to a considerable extent in the case of the 
higher voltage. 

Dr. A. P. Thurston, in commenting on the size of 
the capsule of radium, which was about } in. in 
diameter by 1 in. long, suggested that a radiating 
source of such dimensions would not give a shadow 
of minute defects, which would, therefore, not 
appear in the photograph. He inquired if it were 
possible to “stop” down the rays in order to 
sharpen the image. 

Dr. Pullin then replied. The type of weld 
referred to by Dr. Hankins would only be susceptible 
to examination by X-rays or radium in the direction 
looking along the plate or plates. Flaws existing 
in the inclined surface would not be found, but by 
one of the modern applications of crystal-analysis 
technique the weld could be examined. By this 





* Ashort account of this method is given on page 328 
of this issue.—Ep. E. 





method a very long wave radiation could be 
reflected from the surface of the weld, and a curve 
could be built up showing the crystal-lattice dis- 
tortion through the weld metal. This application 
was being considered by the Welding Research 
Committee of the Institution. Mr. Harley-Mason’'s 
point might be answered by saying that while 
X-rays and radium had curious physiological effects, 
they did not appear to affect inanimate substances. 
He thought the mechanical properties were unaltered 
by the passage of either rays. Ordinary photo- 
graphic films were used, sensitive to daylight. 
This would fog the films, so they were always 
wrapped up for X-ray or radium photography ; 
otherwise the operations were carried out in day- 
light. It was possible to examine the structure of a 
weld up to the thickness of about $ in. by a modern 
X-ray outfit with a fluorescent screen. With 
gamma rays it was not possible; the high rate of 
penetration did not afford sufficient time to build 
up a visual image on a fluorescent screen. 

His reference to the method of lattice measure- 
ment answered in part Professor Coker’s question 
as to the detection of a plastic condition in a metal. 
This was impossible with the present methods, but 
the new technique might provide a solution. He 
appreciated Admiral Brown’s references to his work; 
what he and his staff had achieved had been largely 
made possible by the Admiral. He would like to 
say that the common attitude of accusing Govern- 
ment Departments of lack of initiative and scientific 
forethought was not supported by his experience. 
He had not found that either the commercial or the 
academic engineers he had met equalled the 
Admiralty in these qualities. On the question of 
costs he would say that a complete X-ray equip- 
ment capable of examining a 4-in. steel specimen 
would cost about 1,000/. This did not apply to 
the portable equipment referred to in the paper, 
which was rather a travelling X-ray laboratory. 
The two systems could not really be compared. 
Radium itself cost about 11/. per milligramme, and 
the useful quantity for ordinary work would be 
about 500 mg. At Woolwich he had about 300 mg., 
and had managed to do a good deal with that. 
An important item was the cost of the film, which 
was about Is. lld. per square foot. Sensitised 
paper, which was about two-thirds the cost of film, 
could be used, but prints could not be made from it. 
It might be mentioned that in Germany a good 
deal of work had been done with mesothorium, 
the cost of which was about two-thirds that of 
radium. It was not, however, by any means so 
efficient as radium and its life was limited. 








THE LATE DR. WILLIAM 
CAWTHORNE UNWIN, F.R.S. 


Tue death on Friday of last week of Professor 
Unwin, to use the style by which he was best known 
to nearly three generations of engineers, will be felt 
as & personal loss by an unusually wide circle of 
mourners. No one played a larger part than he in 
displacing from ite pride of place the time-honoured 
rule of thumb, which for so prolonged a period 
controlled the practice of our engineering workshops. 
Not that a rule of thumb is necessarily a bad one, 
but it has the disadvantage of being dependent 
wholly on individual experience, which is inevitably 
limited in range. Our pioneers in bridge engineer- 
ing, for example, often deemed it necessary to 
make and test to destruction models of any new 
type of structure. This procedure was, perhaps, 
then essential to safety, but it was certainly ex- 
pensive, and very crude theories were at times 
adopted as an alternative, with consequent waste 
of matcrial or the assumption of dangerous risks. 
Unwin played a very prominent part in familiaris- 
ing the engineers of his generation with sounder 
views. 

Unwin was of Huguenot stock which had been 
settled in Essex for generations. He was born on 
December 12, 1838, and was educated at the City of 
London School. He had the good fortune to be, 


from 1856 to 1862, a pupil of Sir William Fairbairn, 
who throughout his life added almost yearly valu- 
able contributions to the common stock of engi- 
neering data. Unwin was, with Fairbairn’s usual 
acumen, selected to assist 


in some of the most 








important of these researches. Unfortunately, 
Fairbairn’s example was more fruitful elsewhere 
than in this country. The impression made on his 
young pupil was, however, lasting, and Unwin in 
after years did much to make known here the 
results obtained in other countries, where Fairbairn’s 
example found followers more readily than in his 
own. 

Amongst the researches in which Unwin bore a 
part was that on the specific volume of saturated 
steam, an account of which, by Fairbairn and Tate, 
was published in the Transactions of the Royal 
Society in 1866. These experiments were, for many 
years, the only direct determinations made of these 
important data, the values generally tabulated 
being deduced on thermodynamic principles from 
the observed latent heat of the steam. The obser- 
vations extended up to pressures of as much as 
60 lb. per square inch, and their difficulty may be 
appreciated from the length of time which elapsed 
before any attempt was made to repeat them. 
Professor Unwin himself used to recall how these 
difficulties were enhanced by the necessity the 
experimenters were under of constructing the whole 
of the apparatus themselves. The large glass bulbs, 
for instance, in which the steam was generated had 
to be blown from the tubing as required, since such 
articles were not then on the market. 

Of more fundamental and direct importance to 
the mechanical engineer were another series of 
Fairbairn’s researches, in which Unwin also bore a 
part. These had relation to the relative importance 
of steady and varying stresses, and were the first 
of their kind to be made, ante-dating those of 
Wohler by several years. They originated in a 
dispute between Fairbairn and the Board of Trade 
as to the safety of some girder bridges, to which the 
Board objected that the maximum stress under 
combined live and dead load exceeded the official 
limit. Fairbairn took the view that a lower factor 
of safety was required for dead than for live 
loads, but the Board refused to give way. The 
matter was finally compromised by Fairbairn 
agreeing to add further metal to the girders if the 
Board of Trade would contribute to the cost of 
experiments to settle the matter. These experi- 
ments were largely conducted by Unwin under 
Fairbairn’s direction. They consisted in subjecting 
to repeated loadings a built-up plate girder, and 
showed, of course, that Fairbairn was perfectly right. 
Unwin never lost interest in this question of the 
effects of repeated stress, and when Bauschinger 
established by direct experiment, some thirty years 
ago the truth of James Thomson’s* views as to the 
existence of an elastic range in structural iron 
and steel, it was Unwin who was primarily respon- 
sible for directing the attention of English-speaking 
engineers to Bauschinger’s results. 

Unwin also took part in Fairbairn’s researches on 
boiler flues, which for so many years served as the 
sole basis for the proportioning of tubes subjected 
to external pressure. Many formule, more or less 
complicated, have been devised to represent Fair- 
bairn’s experimental results, but it was left to 
Unwint to put the whole matter on a rational basis 
by pointing out the analogy between the collapse 
of a flue and the crippling of acolumn. His formula 
has been generally accepted as correct in form, but 
mathematicians have sought to modify his constant. 
Since, however, no flue is truly circular, the constant 
must necessarily be empirical, although it is highly 
important that the form of the formula should be 
rational, if it is to be applicable outside of the limited 
range covered by the actual experimental results. 
In this paper also Unwin explained the influence of 
length, on the resistance of a flue, by the observation 
that whilst long flues collapsed into a form in 
which the cross section was something resembling 4 
figure of 8, with short flues the form, after collapse, 
showed a great number of lobes, so that the length 
between points of contraflexure of the plating was 
decreased. 

In 1862, Unwin became manager to Messrs. 
Williamson Brothers, of Kendal, who had taken up 
the manufacture of the vortex turbine devised by 
James Thomson. This position was held by him 





* Cambridge and Dublin Mathematical Journal, 1848. — 
t Minutes of the Proceedings, Institution of Civil 
Engineers, vol. xlvi, page 228. 


























MARCH 24, 1933.] 


ENGINEERING. 


337 











till 1866, and he was responsible for numerous 
successful installations of this type of turbine, 
which, it may be added in passing, was the direct 
progenitor of the so-called American type, which 
was so extensively developed in the States. In 
1867, Unwin was made manager of the Engine 
Department of the Fairbairn Engineering Company, 
Manchester, and in the same was elected 
Associate Member of the Institution of Civil Engi- 
neers, becoming a full 
Member in 1877. In 
1868, he became In- 
structor in {Marine 
Engineering to the 
Royal School of 
Naval Architecture, 
and, after nearly four 
years’ tenure of this 
post, was, in 1872, 
appointed Professor 
of Hydraulics and 
Mechanical Engi- 
neering at the Royal 
Indian Engineering 
College, Cooper’s Hill, 
a post which he 
held until called, in 
1885, to be Professor 
of Civil and Mech- 
anical Engineering 
at the City Guilds 
Central Technical 
College, South Ken- 
sington, which now 
forms a component 
part of the Imperial 
College of Science. 

It will have been 
seen from the fore- 
going that Unwin 
had a very wide 
experience in re- 
sponsible positions 
before he began to 
teach. Much of his 
remarkable success 
in this capacity is to 
be attributed to this 
circumstance. His 
theory never became 
academical, and, 
great as was his ap- 
preciation of the 
importance of scien- 
tific research in the 
progress of engineer- 
ing, he was ever 
insistent on the fact 
that engineering is 
essentially an empiri- 
calart. In fact, this 
formed the text of 
much of his very 
valuable and sugges- 
tive presidential ad- 
dress, delivered in 
1911, to the Institu- 
tion of Civil Engi- 
neers. Many teachers 
in this country and 
in America, following 
the lead of German 
writers, had assumed 
that the elastic limit 
was in all cases and 
conditions a measure 
of the practical 
Strength of a ma- 
terial. He pointed 
out that the elastic limit was a much more variable 
quality than the ultimate strength, and in most 
cases much less reliable as a criterion of strength. 
All recent work has confirmed the accuracy of this 
contention, and all experimentalists now admit it 
that there is practically no relation between the 
elastic limit and the endurance of most of our 
materials of construction. 

This insistence on the importance in engineering 
of the empirical factor was illustrated anew in his 








contribution to the discussion at the Institution of 
Civil Engineers on the stability of masonry dams— 
which finally disposed of the theories advanced 
by Professor Karl Pearson. Unwin again drew 
attention to the fact that it was impossible to fix 
working stresses by @ priori considerations, and 
that the scientific procedure was essentially historical 
in character, viz., to ascertain what stresses had 
been safely carried under similar conditions in the 
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past. This discussion, it may be added, exemplified 
in valuable fashion Unwin’s ability as an expositor. 
It was in this respect that Rankine failed, in spite 
of his great originality. It is quite probable in- 
deed that Unwin was in some respects the best of 
our teachers. Others might possibly push forward 
more rapidly the more brilliant of their pupils, 
leaving the slow of comprehension to follow as best 
they might; but even the mediocrities gained a 
fair standard of attainment in the subjects they 








studied under Unwin. These qualities were very 
happily displayed in the various text-books with 
which Unwin’s name is associated. The first of 
these, that on Wrought Iron Bridges and Roofs 
published in 1869, had an immediate success, The 
first edition of his invaluable Zlements of Machine 
Design was published in 1877, and marked a new 
departure in English engineering aid books. Before 
that date these were commonly merely collections of 
recipes and formulz. 
The latter were often 
purely empirical, and 
quite unreliable out- 
side very narrow 
limits. Unfortunate- 
ly, the type is still 
popular, with results 
that are occasionally 
disastrous. 

Unwin was long 
regarded as the lead- 
ing British authority 
on hydraulics, and 
was frequently con- 
sulted when questions 
of special difficulty 
had to be faced. Un- 
fortunately, these 
consultations some- 
times occurred after 
the mistakes had 
been made, and much 
money lost which 
would have been 
saved had _ those 
responsible made an 
earlier application for 
scientific advice. His 
article on “‘ Hydrau- 
lics”’ in the Encyclo- 
pedia Britannica dis- 
played his qualities 
at their best. In 
connection with the 
Metropolitan Board 
of Works scheme for 
the disposal of Lon- 
don sewage, he made, 
in the early ’eighties, 
a thorough investiga- 
tion of the flow in 
the tidal portion of 
the Thames, In the 
courseof this research 
he proved thatsewage 
discharged into the 
river only gradually 
made its way out 
to sea, and in the 
meantime might be 
carried by the tide 
long distances up- 
stream. These ob- 
servations proved of 
the greatest value in 
settling the schemes 
finally adopted for 
the disposal of the 
Metropolitan sewage. 
He served as Secre- 
tary to the Inter- 
national Commission 
which drew up the 
plans for the Niagara 
Power Scheme, and 
when the South Staf- 
fordshire Power Gas 
Scheme was inaugu- 
rated he was con- 
sulted with reference to the loss of head to be 
expected in the distribution mains. The actual 
results after these were in operation proved to be 
in very good agreement with the calculations 
based upon his formula, He was always a welcome 
acquisition to the numerous committees on which 
he served, combining business ability with a 
geniality which smoothed and assisted progress, 

Unwin resigned his professorship at South 
Kensington in 1904, but was appointed Emeritus 
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Professor and continued his consulting practice. 
With the late Mr. George Deacon he investigated the 
failure of the Bouzey Dam, his conclusions being 
set forth in a contribution to the discussion at the 
Institution of Civil Engineers on Mr. Deacon’s 
paper on the Liverpool Water Works. 

Unwin himself had much to do with the develop- 
ment of testing machines in this country, being one 
of the earliest to appreciate the importance of 
stress-strain diagrams, and he devised many in- 
genious instruments in connection therewith. He 
was, moreover, a pioneer in abolishing the pernicious 
practice of bedding masonry on lead, and proved 
conclusively that, so far from increasing the strength 
of stone by distributing the pressure, the lead 
actually greatly reduced the resistance to failure. 
His treatise on Testing Materials of Construction, 
of which the first edition was issued in 1888, has 
long been a standard work of reference, and well 
displayed the cosmopolitan extent of the author's 
studies. 

In 1915, he was elected President of the J::-titution 
of Mechanical Engineers. His address was mainly 
directed to a discussion of the reluctance» of those 
controlling our engineering industries to recognise 
the importance of encouraging industrial research, 
and to a description of what was being done in this 
respect in other countries, and in particular in 
Germany. In his presidential capacity and as 
chairman of the Committee on Screw Gauges, he 
did much to assist the country in overcoming the 
obstacles due to past neglect in this regard. 

He contributed to our columns a number of 
important articles. Mention may be made here of 
those on shear stresses in arched dams published in 
vol. lxxix and to the papers on screw threads 
published in vol. ciii. 

His honours included the Fellowship of the Royal 
Society, and he was a past-president both of the 
Institution of Civil Engineers and of the Institution 
of Mechanical Engineers and an Honorary Life 
Member of the latter Institution. 

He was gifted with a strong sense of humour, 
which, however, was mostly reserved for off-duty 
occasions, and students who came to know him 
socially in after years were often surprised thereby. 
He retained until the end the clear inciseness of 
thought and expression to which those knowing him 
had long been accustomed. In him has passed 
away a great teacher, a sound engineer and a fine 
character. 


LETTERS TO THE EDITOR 
ECONOMIES OF ELECTRIC 
HEATING. 

To Tue Eprror or ENGINEERING. 

Str,—I have read with much interest the article 
by Mr. A. G. Robiette in your issue of March 10, and 
am much strack by the particular point which he 
makes whereby the user of an automatic control record- 
ing pyrometer may estimate when a piece of work in the 
furnace, of considerable mass, has approximated to the 
furnace temperature. The phenomenon which Mr. 
Robiette describes and illustrates in Fig. 3, page 286, 
ante, is, of course, well known and fairly well under- 
stood by those particularly concerned with the manu- 
facture of automatic temperature control. But I 


think that a little further explanation may assist | 
those less closely acquainted with such apparatus to } 


understand clearly what Mr. Robiette means and also 
to appreciate one other point in this connection which 
is not referred to by the writer of the article. 

The accompanying diagrams will illustrate what I 
have in mind. In the early stages of the heating under 
automatic control, the piece of work or material in the 
furnace will be at a relat vely low temperature and, 
therefore, the furnace will heat up relatively slowly and, 
when the automatic contro! cuts off the heat supply, it 
will cool relatively rapidly. This phase is shown in 
Fig. 1, and it will be seen that the rising and falling 
portions of the characteristic ‘ saw tooth’ record are 
really small portions of heating and cooling curves, of 
the well known shape, their steepness depending upon 
the degree of thermal saturation of the furnace and its 
contents. The same explanation may now be carried 
to Fig. 2, in which, the piece of work being near the 
furnace temperature, the heating curve is steep but 
the cooling curve is flat. When this latter condition 
persists, and the shape of the saw tooth takes a form 
regularly repeated, Mr. Robiette quite rightly points 
out that it is fair to assume the charge has now reached 
the mean furnace temperature. 





My second point refers to what is rather a frequent 
misunderstanding by those who have not studied 
closely what happens with such an automatic tempera- 
ture control and this includes, perhaps, some over- 
enthusiastic manufacturers of automatic control 
apparatus. The diagram in Fig. 3 in the article that 
I refer to shows * control limits ’ plus or minus 2° C., 
and there are linea drawn at these limits suggesting 
that they remain constant as the record passes from the 
initial to the permanent form of saw tooth. This is not 
strictly true and although the difference may be rela- 
tively small, it does involve a point which should be 
borne in mind by everyone concerned with the auto- 
matic control of furnace temperatures. We may, and 
do, arrange our automatic control apparatus so that it 
has almost a negligible ‘* dead space *’ within which the 
control makes no change in the heating. In the accom- 
panying diagrams this dead space is shown between 
the dotted lines marked 1, 1, and 2,2. But the tempera- 
ture of the furnace itself will not be confined within 








"\eese,) 


this narrow temperature band, because there is a time 
lag largely inherent in the furnace and not within the 
influence of the maker of the control apparatus. 

When the heating curve 5-7, Fig. 1, crosses the 
upper limit 1 of the “ dead space,” the control will be 
operated to cut off the supply of heat but, nevertheless, 
the heating curve will not immediately be turned 
into a cooling curve owing to a time lag which is a 
characteristic of the particular furnace. Similarly 
when the cooling curve 8-10 crosses the lower limit 
2, 2 of the “ dead space,” the heat will be put on, but 
there will be an approximately similar time lag before 
the actual furnace temperature, as experienced by the 
control pyrometer, again rises along the heating curve 
11-12. As the heating curve 5-7 is relatively flat, the 
temperature will not exceed the limit 3 shown by a 
chain-dotted line but, on the other hand, the cooling 
being relatively rapid, the temperature will pass below 
to the limit 4. When we come to the later stage of 
heating, where the furnace and its charge have “ settled 
down,” it is the heating curve which is steep and the 
cooling curve which is flatter, and then the temperature 
oscillation will be between the limits 23 and 24, Fig. 2. 
Obviously there are many factors affecting this time 
lag, and it may be mentioned, incidentally, that the 
electric furnace is noticeably valuable for its short time 
lag; indeed, in some particular forms, this time lag 
may be measured only in fractions of a minute. 

My point is that the instrumental “dead space ” 
remains constant, but it is neither an exact measure of 
the oscillation of temperature which takes place in the 
furnace nor an absolutely exact indication of the 
amplitude of oscillation on either side. When consider- 
ing the heating of a large mass, such as supposed by 
Mr. Robiette, we have the saving clause that this mass 
of material will not experience the full amplitude of 
the oscillations of the furnace temperature; indeed, 
an exploring pyrometer embedded in such a mass will 
show a virtually constant temperature but with the 
very slight rise of mean temperature due to the effect 
I have described. 

Yours faithfully, 
Cuas. E. Foster. 
The Foster Instrument Company, 
Letchworth, Herts. 
March 14, 1933. 
To tHe Eprror or ENGINEERING. 

Sir,—The article by Mr. A. G. Robiette, B.Sc., in 
your issue of March 10 on the subject of electric fur- 
naces and the economies effected by their use has 
been of considerable interest. In certain cases, 
electric heating can displace gas for industrial opera- 
tion, but where an efficient gas appliance is in use, 
the cost of electricity in comparison usually precludes 
the possibility of using it. The cost comparison figures 





given by Mr. Robiette could only have been obtained 


where a new electric furnace replaced an old and 
inefficient appliance, and would be dangerous figures 
to apply to furnace heating in general. It is hard to 
believe that the gas furnace in this case represents 
“ best modern practice.” 

To analyse these figures :—Assuming that the 
efficiency of the first furnace given in the tabk 
(20 in. x 15 in. X 9 in.) on electricity is 95 per cent 
when maintaining a temperature of 800 deg. C., then 
the efficiency of the gas-fired furnace would only li 
10-7 per cent. 

The standard “ surface combustion ” gas-fired oven 
of the same internal area will maintain a tempera 
ture of 800 deg. C. on a gas consumption of 55 cub. ft. 
per hour of 550 B.Th.U. gas. Working on the figures 
given by Mr. Robiette, this would give :— 


Internal 


‘Area, | Holding Consumption. | Cost 


| | 








; j | | 
Electric Furnace | 8-5 sq. ft.| 2-25 kw. per hour at | 1-7 
(20 in. x 15 in. x 9 in.) | | 3d. per unit 
Town's Gas Furnace | 8-7 sq. ft. | 55 cub. ft.,550 B.Th.U. | 1-30 
| gas per hour at 2s. | 
| per 1,000 | 
| 


Regarding the use of “controlled atmospheres ” 
for certain industrial heating processes, Mr. Robiette 
omits to mention that these atmospheres must be pro- 
duced by extraneous means in any electric furnace, 
whereas, with town’s gas firing for steel heat treatment. 
forging and similar work, the required atmosphere. 
either reducing, neutral or oxidising, can be produced 
by a simple adjustment of the burners. 

Electricity has come to stay in certain limited fields 
of heating, but economic considerations are still 
against its more general use. In a recent instance, a 
furnace was required to heat 2,000 lb. of billets per 
hour, 8 in. diameter by 15 in. long, to a temperature of 
1,350 deg. C. Electric furnace manufacturers wer 
approached, but stated that as the limiting temperature 
of heating by elements was in the region of 1,250 deg. C. 
the only alternative method available was by means of 
high-frequency induction. The necessary plant for 
this purpose would cost approximately 5,0001. Town's 
gas was, therefore, adopted, and a furnace installed at 
less than one-third of the cost of the proposed electri: 
furnace. In addition, the running costs were less than 
those estimated by the electric furnace manufacturers. 

This letter has been written in an endeavour to 
show that comparison figures taken in one particula: 
case can only be used with the utmost care when 
deciding on the fuel to be used in any new industrial 
heating process, and both electric and gas furnace 
manufacturers, as well as local undertakings, should be 
given an equal chance to estimate the figures which 
may be obtained with their particular fuel. 

Yours faithfully, 
W. L. Howe. 
G. H. F. Wixp1ate. 
InpusTRIAL Gas DEPARTMENT, 
Srretrorp & Distrricr Gas Boarp. 
Gas Works, Stretford, 
March 17, 1933. 








THE SINGLE-COACH TRAIN. 

To tHE Epiror oF ENGINEERING. 
Srm,—On page 281 of your issue of March 10, you 
discuss, in a very interesting manner, the relations of 
total weight moved to the weight of the passenger 
carried, a matter which has interested me for many 
years past, and which led to my correspondence with 
the late Mr. Shave, of the L.G.O.C., and which had 
considerable influence on the design and development 
of the present Green Line ’ buses. 

In your article you say that I, at some time, made 
a statement that the railways ought to adopt ‘bus 
practice and carry passengers at the rate of 10 pe! 
ton of tare. In this case, 1 presume by the word tar: 
you mean the total weight of engine, tender, driver. 
fireman and guard, also a full supply of fuel and wate! 
for a standard run, say, 100 miles. 

I have no clear recollection of my statement, and 
if you could oblige me by requoting my exact word- 
I should be greatly obliged, for just now this subject 
is of immense interest to everyone. From recent 
correspondence I have had with Italian and Swiss 
engineers who have used aluminium as material fo! 
coach bodies, I see no reason why mechanical engineers 
should not now devise light vehicles to run on oul 
railways, having a total gross weight not exceeding 
30 tons, and carrying, when all seats are occupied, 100 
passengers. It appears to me that the development 
of this proposition is the one which could add enor 
mously to the income of the railways, for at an averag' 
rate of ld. per mile per passenger, large profits could 
be shown. 

On account of the small weight to be started. 





accelerated and decelerated, the trains could be run 
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almost as closely together as "buses are on a eg, 


IT am getting too old to go into this matter as 
thoroughly as it deserves, but I think it is up to you 
editors to encourage the young engineers of the time 
to work hard at this problem of passenger transport. 
Yours faithfully, 
London, R. E. Crompton. 
March 14, 1933. 


{The remarks referred to above by Colonel Crompton 
were made in the discussion on Mr. (now Sir) Henry 
Fowler’s paper on “ Superheating Steam in Locomo- 
tives,” read before the Institution of Civil Engineers 
on January 13, 1914. The following is quoted from 
vol. cxevi, page 151, of the Proceedings: Colonel 
Crompton: “. .. They (locomotive engineers) must 
abandon the idea that it was necessary to have 500 
or 600 tons of train to carry 100 passengers. They 
ought to take a line from the metropolitan motor- 
omnibuses, which carried 34 passengers with 3} tons 
of tare.” 

“Tare,” in that case we take it, was the commonly- 
accepted designation of weight without paying load. 
The additions Colonel Crompton mentions would not 
alter the figure for the express trains sufficiently to 
affect the comparison, since they are not large in rela- 
tion to the total. But both Colonel Crompton and 
Mr. A. E. L. Chorlton, in his letter of last week (page 299 
ante) accept as a fact that railway passengers here will 
be satisfied with what we have termed ‘bus-scale 
accommodation for such runs as London to Birming- 
ham. Possibly they will, but it is by no means 
certain ; neither is it certain that the omission of 
dining cars, &c., would appeal to the many patrons of 
the railways, to whom the saving of time is of great 
importance. The question of headway was discussed 
in our recent article and was also shown to present 
difficulties. —Ep. E.] 








LABOUR NOTES. 


“J. R.,” who contributes the editorial notes to the 
official organ of the Electrical Trades Union, says, in 
the March issue, that there is a little improvement 
in some districts in electrical installation work, but in 
engineering and shipbuilding “there is nothing but 
optimistic promises for the future for members to try 
and live on.” In all sections, indeed, he adds, there 
is an “‘ optimism for which, up to now, there is no 
justification in achievement, and the unemployed 
problem is just as pressing and more serious than 
ever.” 





According to “J. R.,” engineering “ goes from bad 
to worse.” He writes :—‘‘ The firms who are mainly 
concerned with manufacturing electrical machinery 
and apparatus seem to have completed most of their 
contracts, and new work is not coming along in the 
same proportion as the contracts they have finished. 
it is surprising to have to report that although the 
production of electricity is increasing by leaps and 
bounds, the greatly increased productive capacity 
of the sets being manufactured actually necessitates 
only a smaller number of workers on the production 
of the greatly increased capacity sets. We are, there- 
fore, going through the anomalous position that we 
are producing much more with many less employees. 
This applies also to nearly all other engineering pro- 
ducts, with the result that even the number of men 
we had on electrical maintenance in engineering estab- 
lishments has been considerably reduced. Only a 
considerably greater and much more rapid increase 
in the demand for electricity can, in any way, compen- 
sate for the labour-saving devices introduced in 
manufacture.” 


In the course of an allusion to the subject of railway 
shopmen’s wages, ‘‘ J. R.” says that there is nothing, 
at the moment, of pressing importance to report, 
“except that the employees are anxiously awaiting 
some better financial results of British railway working 
to justify them in putting forward a demand for 
an increase on their present very low rates.” 





‘* Due to the fact,” “‘ J. R.”” goes on to say, “ that 
the workers engaged in the generation and distribution 
of electricity on the London Electric Railways have 
continued on a sliding scale, and have not been able to 
arrest reductions in wages through the Industrial 
Court, an application has been made to the company 
for an advance of lls. per week in the day rates of 
wages, in order to bring them more in line with the 
wages paid in electricity supply undertakings other 
than railways. The plea has always been that the 
railway companies are, and have been for some time, 
losing money. This, of course, is not true of any sec- 
tion, but especially is it wrong as applied to the London 
Electric Railways. They can reasonably say that 
for the last year or two they have not made so much 


cation for them having reduced wages to their present 
level ; hence the application.” 


The Ministry of Labour Gazette states that at February 
20, 1933, employment showed some improvement as 
compared with January 23. The improvement occurred 
chiefly in industries which normally show a recovery 
in the first half of the year. Among workpeople 
insured against unemployment in Great Britain and 
Northern Ireland, the percentage unemployed was 
22-8 at February 20, 1933, as compared with 23-1 at 
January 23, 1933, and 22-0 at February 22, 1932. For 
males alone the percentage at February 20, 1933, was 
26-0, and for females 14-1. At January 23, 1933, the 
corresponding percentages were 26-4 and 14-3. At 
February 20, 1933, there were approximately 9,340,000 
insured persons aged 16-64 in employment in Great 
Britain. This was 55,000 more than a month before, 
but 45,000 less than a year before. 





At February 20, 1933, there were 2,241,168 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 38,865 
less than a month before, but 128,241 more than a 
year before. The total included 1,833,668 men, 
67,164 boys, 288,196 women, and 52,140 girls. It 
was made up of 759,851 insured persons with claims 
for insurance benefit, 1,101,082 applicants for tran- 
sitional payments, 227,399 other insured persons not 
in receipt of benefit or transitional payments, and 
152,836 uninsured persons. There were registered 
as unemployed in Great Britain 365,069 men, 7,722 
boys, 132,701 women and 7,095 girls who were on 
short time or otherwise suspended from work on the 
understanding that they were shortly to return to their 
former employment. The total of 512,587 was 11,642 
less than a month before, but 25,988 more than a year 
before. It included 436,843 insured persons with 
claims for insurance benefit, 39,650 applicants for 
transitional payments, and 36,094 persons not in receipt 
of benefit or transitional payments. Of persons who 
normally seek a livelihood by means of jobs of short 
duration, there were on the registers in Great Britain 
101,004 men, 141 boys, 1,720 women and 18 girls; 
these are largely employed in dock and harbour service. 
The total of 102,883 was 4,080 more than a month 
before, and 1,236 more than a year before. It included 
69,463 insured persons with claims for insurance 
benefit, 32,357 applicants for transitional payments, 
and 1,063 persons not in receipt of benefit or transitional 
payments. 





There was a seasonal improvement in the building, 
public works, contracting and clothing industries, and 
in shipping service. Employment also improved in 
iron and steel, and tinplate manufacture, in general 
engineering, and in the boot and shoe, woollen and 
worsted, silk and artificial silk, hemp, rope, and lace 
industries. On the other hand, there was a slight 
decline in coal mining, and in the motor vehicle, glass, 
electrical engineering, electrical apparatus, cotton 
spinning, and carpet industries, in the distributive 
trades, and in dock and harbour service. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in February resulted in a decrease of about 45,500/. in 
the weekly full-time wages of 550,000 workpeople, 
and in an increase of 901. in those of 2,350 workpeople. 
The great majority of the workers affected by reduc- 
tions in February were building trade operatives, whose 
rates of wages in nearly all districts were reduced under 
a cost-of-living sliding scale. Other workpeople whose 
wages were reduced included coal miners in Warwick- 
shire, machine calico printers, silk dyers at Maccles- 
field, furniture trade operatives in a number of towns, 
leather belt makers, brush and broom makers, and 
workpeople employed in the cotton waste and general 
waste reclamation trades. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
February, was 28. In addition, nine disputes which 
began before February, were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in February (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 11,400, and the aggregate 
duration of all disputes in February was about 106,000 
working days. 





The following notice, signed by Sir Harry McGowan, 
the chairman of the company, was posted last. week at 
all the works of Imperial Chemical Industries, Limited : 
“In May, 1931, the Chemical Trade Joint Industria: 





profit as they did previously, but that can be no justifi- 





Council authorised reductions of wages on the repre- 


sentations of the Chemical and Allied Employers’ Fede- 
ration regarding the economic situation of the in- 
dustry. The workers throughout I.C.I. loyally accepted 
those reductions. I am happy to announce, on behalf 
of the board of Imperial Chemical Industries, Limited, 
that the Company is now able to increase the rates of 
the adult male workers concerned by an amount 
equivalent to the reduction which was authorised by 
the Joint Industrial Council—.e., five-eighths of one 
penny per hour. In the case of boys and youths under 
21, and of female workers, whose rates were reduced 
by the resolution of the Joint Industrial Council, the 
increase in the rates will be five-sixteenths of one penny 
per hour. In the case of pieceworkers, the reduction 
of 5 per cent. authorised by the Joint Industrial Council 
wili cease to operate. The foregoing alterations will 
take effect as and from Monday, April 3, 1933.” 





In a letter on the subject, Sir Harry McGowan 
says :—‘* We are taking this step in recognition of the 
attitude adopted by the workers in 1931, and of the 
helpful co-operation we have received generally from 
them. I would remind you, however, that the improve- 
ment in conditions may not be maintained. The world 
situation is a very long way from being satisfactory, 
and although we have at the moment no reason to 
expect it, there must always be the possibility that our 
own company’s position may require again to be safe- 
guarded as it was in 1931.” 


At a meeting in Manchester, last week, the General 
Committee of the Federation of Master Cotton Spinners’ 
Associations adopted a resolution declaring that curtail- 
ment of production in both the American and the 
Egyptian sections was necessary. They, therefore, 
recommended that there should be a stoppage of one 
week commencing on April 10, and that a ballot should 
be taken to ascertain whether members of the Federa- 
tion owning 80 per cent. of the spindles were agreeable 
to such a course. The ballot forms are returnable by 
March 30. 





Some time ago the Weavers’ Amalgamation adopted 
a resolution to merge the 36 district associations 
affiliated to it in one big union under a single executive. 
The executive was instructed to prepare a plan for 
submission to the general council. The proposed 
plan was submitted on Saturday to the general council, 
which, on a resolution from Preston, rejected it and 
rescinded the original motion. 





The Manchester Guardian states that in sending 
to the Cotton Spinners and Manufacturers’ Association 
the names of their ten representatives on the standing 
joint committee on economic and legislative matters, 
which has been set up under the terms of the recent 
wages agreement, the Northern Counties Textile 
Trades Federation, representing all the cotton trade 
unions in the manufacturing section of the cotton 
industry, have put forward the suggestion that the 
legalisation of agreements should be one of the problems 
for consideration at an early date. This problem is 
already being dealt with by the National Confederation 
of Employers’ Organisations, on which the manu- 
facturers are represented, and it is considered likely 
that they will desire to ascertain the attitude of the 
employers’ organisations in other industries before 
committing themselves to any definite line of action. 





Addressing the annual general meeting of Sir William 
Arrol and Company, Limited, Sir John Hunter, the 
chairman, said that he had always held that the 
grandiose schemes for absorbing, in the main, the 
labouring classes were wrong in their conception, 
and that our Government owed a duty in the first 
place to the skilled workman, who had spent a signifi- 
cant part of his life as apprentice and improver at small 
remuneration in acquiring skill at those trades which 
raised Great Britain to the proud position she occupied 
as the workshop of the world. These men in the 
engineering and allied trades were the bulwark of the 
export business by which we lived. If employment 
were found for them, the unskilled labourer would 
naturally come into his own. To realise the truth of 
that it was only necessary to visualise the processes and 
ramifications of labour which went to the building of a 
ship, a steel frame building, or a bridge. 





The Executive Committee of the Miners’ Federation 
of Great Britain intend to ask the Prime Minister to 
receive a deputation, to lay before him the request of 
the recent delegate conference for the establishment ‘by 
Act of Parliament, of national machinery for the regu- 
lation of wages and other conditions of employment in 
the mining industry. The South Wales Miners’ 
Federation decided at the last moment to withhold 
strike notices over the Bedwas dispute, and negotia- 
tions continue. 
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RADIUM IN 
PRACTICE.* 


‘By V. E. Putt, Director of Radiological Research, 
Research Department, Woolwich. 

Tue inspection of metallic structures, such as castings, | 
forgings, and various welded structures, has by no 
means reached the desired standard of excellence. | 
It is necessary that dangerous flaws and inferior quality | 
of material should be detected with certainty, and it 
is desirable to place in the hands of the inspector an | 
instrument or method of test which is simple to use | 
and non-destructive to the specimen. At the same | 
time, any such test must be economical. Thus it is | 
necessary carefully to define “‘ dangerous flaws’’ in | 
any particular structure. This is the province of the | 
structural engineer and not the inspector. It is of | 
little value to detect a cavity in a casting if the par- | 
ticular cavity has no dangerous significance. Such an 
investigation, no doubt, has value, but it pertains more 
to the sphere of research than inspection. 

Non-destructive testing is a comparatively new | 
subject, but in recent years very considerable advances | 
have been made. X-ray methods have been developed | 
to a very high degree of efficiency, and it is now) 
possible to examine structures up to 4 in. in thickness | 
and to diagnose all the common defects with great | 
acouracy. Flaws as small as 0-5 per cent. of the 
total thickness of the material may be detected, | 
localised, and even measured. Moreover, the radio- | 
graphic appearances of all the common flaws have | 
been studied, and expert interpretation of radiographs | 
has become of almost essential importance to the | 
engineer. A self-contained mobile X-ray laboratory | 
has been designed and constructed in the Radiological | 
Laboratory at Woolwich. It is therefore no longer | 
necessary to omit radiological examinations because of 
the difficulty and expense of transporting specimens to 
Woolwich. This facility of transport is due to the | 





a disintegration product of uranium, to which she 
gave the name radium. Radium is a white metal of 
high chemical activity. It occurs in all parts of the 
earth’s crust. It has been estimated that the radium 
content of ordinary rocks is about 1 gramme in 
1,000,000 tons of rock. It is never found in its natural 


| State, as it is a disintegration product of uranium, the 


proportion of radium to uranium being one part of 
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fact that earthed high-tension cables have become 
available, thereby eliminating the difficulties involved 
in handling high-tension wires in an unsuitable environ- 
ment. 

Various electrical methods are also available, one of 
the most generally useful being the well-known magnetic 
technique in which the specimen is placed in a magnetic 
field; when it is sprinkled with fine iron filings the 
variations in the flux density occasioned by fine 
surface cracks will immediately show. All these 
methods have their special advantages and limitations, 
but in a complementary capacity they are all extremely 
helpful. At Woolwich they are used together, with 
useful results. For example, to save time a surface 
flaw is sometimes localised by the magnetic method, 
and afterwards its dimensions are investigated by 
X-rays. In this paper it is the author's intention to 
discuss the use of radium as a radiographic agent, to 
give some account of the nature and use of this 
remarkable element, and to show how it compares in 
value with the older X-ray method. Radium has very 
marked limitations, but its judicious use is at least a 
contribution of definite importance in the realm of 
non-destructive testing. 

There are several elements which are known to 
physicists as being “ radioactive *’ ; the most important 
are uranium, radium, polonium, actinium, thorium, 
and mesothorium. Radioactivity simply means that 
the atoms of the substance spontaneously split them- 
selves up and liberate energy in the form of radiation. 
Radioactivity was first discovered by Becquerel in 
1896, when he found that uranium emitted a radiation 
capable of penetrating normally opaque substances. 
Subsequently Madame Curie succeeded in separating 





* Paper read before the Institution of Mechanical 
Engineers on Friday, March 17, 


1933. 


Abridged. 





Fie. 8. 


radium to 3,400,000 parts of uranium. Uranium is 
found chiefly in such ores as pitchblende, carnotite, 
&c. For many years most of the world’s supply of 


| radium came from the United States of America, but 
| at the present time the chief source of supply is the 


Belgian Congo. Radium is never used in its pure 
state, but always in the form of one of its salts, either 
the chloride, bromide, or the sulphate. If the salt 


Taste I.—Table of Elements. 





Substance. | Half Life Period. | Radiation. 
| 
Uranium I | Billions of years 0 
Radium 1,600 years | a 
Radon 3-82 days a 
Radium A 3 minutes a 
oe B. 27 - By 
Cc | 20 on apy 
D 25 years By 
E 5 days By 
F 136 ,, a 
a ———- Lead ——— 


itself is used it is generally the insoluble sulphate, 
but where it is used as a source of radium emanation, 
or radon, one of the soluble salts is more convenient. 
Immediately after its discovery the phenomenon 
of radioactivity was investigated by many scientists, 
with the result that, in 1902, the classical researches of 
Rutherford and Soddy culminated in the publication 
of what is known as the “Transformation Theory.” 
This theory explains very fully the disintegration 
process undergone by the radioactive elements. 
Radium disintegrates logarithmically with time, so 
that it is impossible to give the life of the element. 
It is therefore customary to speak of the half-life 
period; that is to say, after so many years—in the 





case of radium about 1,600 years—the radiation will 
have lost half its intensity, and so on. It will be 
appreciated from this figure, however, that the radiation 
from radium element may be regarded for all practical 
purposes as constant. Radium decomposes first into 
a gas, radium emanation, or, as it is more usually 
called, radon. The half-life period of radon is 3-82 
days. Radon again decomposes into a substance called 
radium A, and that, in its turn, into radium B, and so 
on until the final product, radium G, is reached. 
Radium G is lead. Table I shows this disintegration 
| sequence and the approximate half-life values for each 
hase. 

It is clear that if a quantity of radium is sealed up 
it will produce radon at a definite rate, and, further, 
the radon itself will disintegrate, also at a definite rate. 

When the production of radon balances its rate of 
| disintegration the radium is said to be in equilibrium 
| and the quantity of emanation remains constant. This 

condition is realised in about thirty days after sealing. 

Radium and its disintegration products give rise to 
three types of radiation, known as alpha, beta, and 
gamma. 

Alpha rays consist of a stream of helium atoms 
with a double positive charge. The beta rays are 
constituted of high-velocity electrons. Neither of 
these has any direct value radiographically, but they 
have definite physiological action, and precautions must 
be observed to absorb them before proceeding to the 
manipulation of the radium capsule, otherwise serious 
harm to the operator may result. The gamma radia- 
tion is of quite another nature ; it is similar to X-rays 
in character, and has its place in the so-called electro- 
magnetic spectrum. Gamma rays behave exactly as 
X-rays, from which they differ only in wave-length. 
Their much shorter wave-length confers on them much 
|higher penetrating power. Hence their value in 
| engineering radiography. The following comparison 


of the wave-lengths of visible light, X-rays, and radium 
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affords some indication of the progressive difference 
in their radiations; visible rays, 7,600 to 3,300 
Angstrém units (one Angstrém unit is equal to 10-*cm.) ; 
X-rays, from 10 to 0-01 Angstrém units ; gamma rays, 
0-01 to 0-001 Angstrém units. If we wished to 
produce gamma radiation in the same way that X-rays 
are produced, it would be necessary to employ potentials 
of upwards of 1,000,000 volts. 

The useful gamma radiation may be obtained from 
radium element (in the form of one of the salts), or 
the emanation may be used. For the purpose of 
engineering radiography it is, perhaps, desirable to 
use radium salt, because of the short life of the emana- 
tion. The disadvantage of the salt for radiography is 
that it has bulk, and consequently the source of the 
radiation is coarse and militates to some extent against 
good definition, but experience shows that this demerit 
is not so formidable in practice as might be expected. 
The quantity of radium salt in use in the Research 
Department, Woolwich, is 242 mg., and the effective 
width of the source in this case is about 2 mm. On 
the other hand, it is possible by good technique to 
contain the radiation equivalent of 1,000 mg. of radium, 
as radium emanation, in about half a cubic millimetre. 

It may be of interest to devote a few words to a 
description of the general method of obtaining the 
radium emanation. In therapeutic work this is the 
usual form in which radium is used. Fig. 4 is a diagram 
of the pumping apparatus in use by Professor F. L. 
Hopwood at St. Bartholomew's Hospital. Roughly. 
the procedure is as follows:—Radium in solution 
decom the water into hydrogen and oxygen, 
which are present with the radon. These gases are 
pumped off over a drying agent, potassium hydroxide, 
and then into a tube, where the hydrogen and oxygen 
are got rid of by sparking. The remaining partly 
purified gas is pumped off over mercury and the radon 
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is frozen out by liquid air. It is then allowed to 
evaporate through a thin capillary into the final 
container, which is then sealed off. Of course, the 
radium in solution remains constant and suffers no 
loss in efficiency or value as a result of continuous 


pumping. One gramme of radium in solution will | 


yield about 150 millicuries of radon per day. A 
millicurie is the unit used for measuring the strength 
of radiation, and corresponds to the strength of radiation 
from 1 mg. of radium element. There are numerous 
difficulties involved in this technique, so that the 
apparent simplicity of the foregoing account will appear 
distinctly optimistic to the expert. It is conceivable 
that if a great deal of radium examination in engineering 
work were constantly necessary, it might be possible, 
in a central station, to have a large quantity of radium 
in solution and to use the emanation as required, 
thereby obtaining the advantage of an approach to a 
point source ; but so far it would appear to be cheaper 
and much more generally convenient to use a fairly 
large quantity (say 500 mg.) of radium salt. Thus 
the trouble of pumping and sealing the gas is saved, 
and transport can be effected without loss in intensity. 

Like visible light, ultra-violet rays and X-rays, 
gamma rays affect a photographic emulsion, and thus 
may be used to produce shadow pictures or radio- 
graphs. This photographic efficiency, however, is 
extremely low, because of the very small absorption of 
the rays by the emulsion. The intensity of gamma rays 
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The normal exposure for a distance of 9 in. from source 
must be multiplied by the appropriate exposure 
factor from this curve if distance is altered. 


decreases with distance in obedience to the inverse 
square law, but when exposure times in modern 


technique are considered, it will be found that this | 


statement requires considerable modification for the 
practical purpose of calculating exposures. Gamma 
rays possess other properties, the chief being their selec- 
tive and powerful biological action, which renders them 
valuable in the treatment of cancer. They also ionise 
gases and have certain chemical action. 


Woolwich is shown in Fig. 7. The radium capsule is 
placed inside the lead camera, which has walls 14 in. 
thick, which means that an operator is safe for con- 
tinuous work, provided he does not approach nearer 
than 1m. It will be observed that a graduated rod is 
shown which serves to align the radium-emission 
| aperture with the specimen under examination. When 
| preparations for the exposure are complete, the lead 
| plug (14 in. thick) is removed from the end of the 
}camera, allowing the gamma rays to emerge, and the 
exposure to commence. There are two such emission 
apertures in this particular camera, so that two 
exposures can be made simultaneously. Fig. 8 shows 
the camera with one aperture and the radium chamber 
open. The radium capsule is normally kept in its 
safe, but it is transported thence to the place of exposure 
| and back in a special small lead case carried by means 
of a long webbing carrier. The radium capsule is 
never touched by hand, but is lifted from the safe to 
the carrier and from the carrier to the camera by 
means of long, specially designed wooden forceps. 
Radium technique is much simpler than that involved 
|in the use of X-rays. It is only necessary to place 
| the radium at a definite distance from the specimen, 
place a photographic plate behind the specimen, and 
leave all in position for the appropriate exposure time. 
Sundry small refinements, however, add to the excel- 
lence of the resultant radiograph. The actinic effect 
of the radium may be accentuated by the use of the 
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Radium, 242 mg. at 9 in. from film. 

| Gevaert films ; Sinegran screens ; full development. 
ro suitable photographic films and _ intensifying 
| screens. These are placed closely adjacent, in a 


| F 
| 


| suitable casette, to the emulsion of the film. Double- | 


coated films are used, and a pair of screens, between 


time necessary to penetrate the thick parts, but because 
scattered radiation would produce an enormous amount 
of fogging which would effectually obliterate all 
contrast. In X-ray work, the necessity for elaborate 
screening of the specimen not only takes time, but it 
often destroys a great deal of the graphic representation 
and so increases the difficulty of interpretation. 

When an X-ray or gamma-ray beam penetrates 
material it suffers considerable modification. Among 
other phenomena it undergoes scattering, much as 
visible light is scattered by fog. Scattered radiation 
is influenced very largely by what is known as the 
Compton effect. This effect increases the wave-length 
to an extent dependent upon the angular distribution 
of the scattered rays. Thus, a scattered ray making a 
large angle, say 90 deg., with the primary beam will 
have a comparatively large wave-length; the increase 
is in the neighbourhood of 0-024 A.U. Such an 
increase in wave-length would not be very appreciable 
| in the case of X-rays, which would have a normal wave- 
length of something like 0-04 A.U., but it would make a 
great difference in the case of radium gamma rays of 
approximate wave-length of 0-007 A.U. Now the 
| absorption sufficient for long waves is much higher than 
| for short waves, so that high-angled scattered gamma 

radiation is easily absorbed in metal ; thus the emergent 
| scattered gamma rays have a very narrow angular 
distribution. They consequently tend to assist the 
| image-forming power of the beam rather than to 
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lessen its photographic effect. The result is that with 
| gamma radiation we may radiograph irregular specimens 
|and obtain perfect results without the trouble of 
| screening off scattered radiation. 
| The next item of importance in technique is exposure 


|time. It is first necessary to define what degree of 


The biological action of the rays produces harmful | which the film is sandwiched. As the intensity of | blackening we desire to record on the film, also at 


effects in individuals who work constantly with them 
without adequate protection. 
and beta rays, both of which may have deleterious 
effects upon health. Although such rays are able to 
pass through the thin glass walls of the tube which 
contains the radium, they may be completely inhibited 
by a very thin covering of metal. Consequently, it is 
the practice in the Research Department, Woolwich, 
to enclose the glass tube containing the radium salt 
in a permanent, thin, though robust, steel capsule. 
The radium is never removed from this steel cover, 
which allows the useful gamma rays to pass freely 
through it. It serves the double purpose of protection 
from the alpha and beta rays and it protects from 
damage the fragile glass tube within. The gamma rays 
also are inimical to health, and the greatest care must 
be exercised in their use and in the storage and transport 
of radium. It should be stored in a safe of solid lead 
which should completely envelop the radium. The 
safe in use in the Research Department has a thickness 
in all directions of 6 in. of solid lead. The question of 
adequate protection during working has been carefully 
defined by the League of Nations Radium Protection 
Committee, and the various thicknesses of lead required 
to protect the radium operator at given distances from 
various quantities of radium have been tabulated. 

A photograph of the radium camera in use at 


Radium emits alpha | 


| gamma radiation falls off with distance, in obedience 
to the inverse-square law, it would appear to be a simple 
| matter to make a correction to the exposure time to 
allow for any alteration in the standard distance 
between the radium source and the film. In practice, 
| however, this is not so simple. Each type of inten- 
|sifying screen introduces a definite factor which 
| modifies exposure time, having regard to distance 
|from source to film. Special calculation is also 
| necessary, depending upon the film density required 
in the negative. Fig. 9 is a curve, experimentally 
determined in the Research Department, showing how 
| the exposure factor varies for each of several inten- 
sifying screens at diferent distances from the source. 
When no screens or simply lead sheets are used, 
the ordinary inverse-square law is obeyed, but when 
intensifying screens are used a powerful factor is 
introduced which seriously increases the exposure time. 

One of the most important advantages of radium in 
the examination of irregular engineering structures is 
that special screening of the specimen, to eliminate the 
effect of scattered radiation, is unnecessary. It is this | 
contingency which renders X-ray examination so 
difficult and often impossible when dealing with articles 
of complicated design, of which it is often impossible to 
obtain a radiograph in one exposure. The thin parts 
would be over-exposed, not only on account of the longer 





, what distance from the film the radiation source is to 
| be placed, and finally what quantity of radium is 
| being used. With radium itself the construction of 
an exposure curve is a comparatively simple matter, 
but if radium emanation is used the exposure calcula- 
tion is complicated by the fact that its intensity 
decreases logarithmically with time, its half-life period 
being, as has been stated, only 3-8 days. All the work 
described in this paper has been done with radium 
element in the form of 242 mg. of radium bromide. 


| Fig. 10 is an exposure curve based upon experiments 


carried out in the Research Department. The expo- 
sures are for four different film densities, with the 
radium 9 in. from the film. This gives a cone of rays 
of about 6 in. diameter base. Gevaert films and 
Sinegran screens were used. If this distance is altered, 
the correction factor given in Fig. 10 should be applied. 
Fig. 11 shows comparative exposure times for X-rays 
at 240,000 volts and 242 mg. of radium. It will be 
seen that for thicknesses of over 4} in. of steel, gamma 
radiation requires much shorter exposure times than 
X-rays. 

One of the most significant results that emerges 
from a comparative study of the use of X-rays and 
radium in engineering work is that X-rays have over- 
whelming advantages in the examination of metallic 
structure up to 3 in. or so in thickness, the only 
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exception to this statement being where the specimen 
must be radiographed in situ and is mounted in an 
inaccessible position. Therefore, normally we have 
to consider radium particularly for thick specimens. 
The thickest specimen that has been examined by the 
author as a piece of practical work was a cast rudder 
crosshead some 8 in. in thickness. The main difficulty 
concerned with this examination, however, was that 
of interpreting the marks on the radiograph. 
by no means easy to assign dimensions or place to the 
flaws that undoubtedly existed. It so happened that 
the position of the chills in the forging was known, 
and the shape of the shadows suggested very strongly 
that the flaws were associated with them. Some 
experiments were therefore carried out using a block 
of steel having artificial flaws of known magnitude and 
position. The experiments showed that, by varying 
the distance of the source of radiation from the object 
and by obtaining two exposures, then by the applica- 
tion of a little simple geometry, flaws may be roughly 
located in a thick specimen. One of the interesting 
points that resulted from this experiment was that by 
projecting backwards to the source it was found that 
the radium capsule had behaved in close approximation 
toa point source of radiation. Fig. 14, Plate X XII, is 
interesting because the radiographic positions of certain 
flaws in a block of steel were forecast by diagrammatic 
projection and subsequently compared with the actual 
radiograph. It will be observed that the forecast was 
only slightly in error. The differences in sharpness of 
the shadows will be noticed to vary with the positions 
of the flaws. 

One of the chief demerits of radium radiography is 
the lack of contrast as compared with X-rays. Fig. 15, 
Plate XXII, illustrates the point in a striking manner; 
a lead cross } in. thick was placed on the top of a block 
of steel 2 in. in thickness with a film beneath, and radio- 
graphs obtained with X-rays and gamma rays. Fig. l5a 
is the X-ray picture and 6 the gamma-ray picture. 
The diminished contrast in the radium picture is very 
marked. This loss of contrast when using radium has 
an important practical bearing in that it militates 
against the successful detection of very small flaws, 
such as fine cracks. The advantage of using radium 
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was apparent when irregular objects had to be examined. | 


A gamma-ray picture of a steel specimen having a| 


partly-parallel and partly-tapering cross-section varying 


from 2 in. to 4 in. in width showed flaws distributed | 


through the metal. This photograph could not have 
been obtained by the use of X-rays. Similar useful 
results have been obtained from castings having isolated 
bosses, thickened parts, and like irregularities. 

Fig. 2la, Plate XXII, shows a complicated casting 
which was suspected of flaws in the flat portion, a part 
of the casting which was inaccessible to X-rays in a 
vertical direction. The radiograph was therefore 
obtained as shown in the small diagram below Fig. 21. 
Fig. 2le is the radiograph which was obtained with 
gamma rays, and Fig. 21) the X-ray photograph. It 
will be seen that the radiographs are quite different ; 
in fact, the casting had a long crack right across the 
face, a flaw entirely unobservable by an X-ray exami- 
nation. The emission of radiation from radium is, of 
course, spherical, and therefore, under precautions, the 
capsule may be used without its camera either to 
photograph a number of specimens placed round it 
or a circular object such as a railway tyre. The film 


in the latter case is wrapped round the tyre and the | 


radium capsule placed in the centre. 
The routine examination of welds by X-ray methods 


has proved to be particularly useful in many instances. | 
X-rays also afford a valuable method of research in the | 
in this | 


investigation of welding technique. Radium 
connection may not be such a valuable application 


because of the lack of contrast; fine flaws of the kind 
that often characterise iaulty welds would probably | 


be missed. On the other hand, it might on occasion be 
desirable to inspect a very thick or inaccessible weld 
which could only be reached by a radium capsule. 
Fig. 30, Plate XXII, is a photograph of a rudder-cross- 
head casting, previously referred to, which weighed some 
24 tons. Gamma-ray pictures were obtained of various 
parts of this structure. Fig. 31 shows some typical 
results; the black figures mark the various areas in 
volved. It will be noticed that many of these flaws have 
a circular appearance due to their occurrence round the 
chills. In many cases it was possible to locate these 
flaws with considerable accuracy. The thickness of 
steel penetrated in some places on this casting was up- 
wards of 8 in. 

Some miscellaneous radiographs with gamma rays 
indicate that, under ideal conditions of alignment and 
exposure, considerable detail may be shown. In 
particular, such radiographs serve to illustrate the 
great advantage which ensues from the lack of scatter 
when using radium. None of the pictures could have 
been obtained by X-rays without a great deal of trouble 
to eliminate scattered radiation. In the case of a 
radiograph by X-rays of a microscope inside its wooden 
case, all possible precautions against scattered rays 


were observed. In a radiograph of the same subject 
by gamma rays, with no precautions, very much more 
detail shown; even the fittings within the case, 
altogether absent in the X-ray picture, are visible. 
At the same time, there is the characteristic loss of 
|contrast when compared with the X-ray picture. 

Such, then, is an outline of the way in which radium 
| may be used in engineering practice. The subject has 
| been presented broadly in order that its general scope 
| may be appreciated ; particular applications will, it is 
| hoped, be suggested by members from their professional 
}experience. The subject has received a certain amount 
|of attention in America and Germany, and in the 
| author’s own laboratory at Woolwich. There is room 
| in the development of such a subject as this for certain 
variations in experimental results, and a perusal of 
| papers contributed by other workers confirms the truth 
| of this statement. The data and results given in this 
| paper are all experimental, and have been obtained in 
|the Research Department at Woolwich. The use of 
|radium has a very definite future, but, like other 
| methods of non-destructive testing, its applications 
l|are limited. The technique, although not yet perfect, 
is sufficiently advanced to be available in a practical 
way, and when skilfully applied to suitable problems 
will yield results of very great value. It has often 
been pointed out by the author that undue optimism 
regarding these new methods is highly undesirable ; 
nevertheless, hasty condemnation on _ insufficient 
evidence is even worse. To sum up, we may say that 
radium has unique value for the examination of heavy 
|engineering structures suspected of dangerous flaws. 
The examination should be carried out by an expe- 
rienced operator if full and reliable results are to 
accrue. X-rays, on the other hand, still retain an 
unquestionable advantage for the general examination 
|of most engineering structures up to 3 in. or so in 
|thickness. It is a great pleasure to the author to 
| acknowledge the valuable help of his colleague, Mr. C. 
| Croxson, in the preparation of this paper. 
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LIGHT HACKSAWING MACHINE. 


ALTHOUGH the general utility of a hacksawing machine 
is widely recognised, there appears to have been a/| 
tendency, of recent years, to look upon it as a produc- 
tion tool only, and this has been reflected in design, 
the fact that in some engineering workshops there is 
not sufficient work to keep a heavy machine going 
having become rather overlooked. Messrs. Edward G. | 
Herbert, Limited, Atlas Works, Levenshulme, Man- | 
chester, have just developed a light machine, having a 





which is intended for the class of work referred to. | 
| The machine, which is illustrated in the accompanying | 





(THE 


|minimum on which 


capacity of 6 in. by 6 in., and taking a 14-in. blade, | 


figure, has been named the ‘“‘ New Manchester” saw, 
as it is the modern version of the firm’s ‘“ Manchester ” 
saw of some thirty years ago. The general features 
of the new machine will be clear from the figure. 
The table is integral with the base casting, and has 
a working surface of 18 in. by 4 in. On this is mounted 
a screw-operated vice with swivelling jaws, so that 
4-in. material may be cut to 45 deg. A feature which 
is claimed to be unique for light saws is that automatic 
relief is given on the return stroke of the saw by means 
of an adjustable oil dashpot. No weights are necessary 
when cutting. Two slides are provided, i.e., one at 
each side of the rocking frame. These carry square 
steel bars, set diagonally, as shown, in order to secure 
adequate self-alignment, and thereby assist in main- 
taining rigid guidance of the saw frame and straight 
cutting for a long period. The machine is designed to 
run at 100 r.p.m. of the driving pulley, which is 14 in. 
in diameter by 2} in. wide. A clutch with an auto- 
matic knock-off when the cut is finished, is provided. 
The crankshaft is 1} in. in diameter, and runs in a 
phosphor-bronze bearing. The crankpin and frame pin 
are hardened and ground. The base is mounted on 
columns connected by tie bolts and carrying a wooden 
tool shelf between them. The total weight of the 
machine is 280 Ib. 








FATIGUE - RESISTING PRO- 
PERTIES OF LIGHT ALUMINIUM 
ALLOYS AT ELEVATED TEMPERA- 
TURES.* 


By J. W. Curnpertson, M.Sc. 


INVESTIGATION of the fatigue-resisting properties of 
aluminium and its alloys by the usual methods of 
endurance is a somewhat lengthy operation. It will 
be agreed that 25 by 10° reversals of stress is the 
determinations may be based 


with accuracy. Common practice is to adopt 100 by 


| 10° reversals as a reliable working basis, although some 
| investigators have put the figure as high as 10°. Unless 


special equipment is available, it is evident, therefore, 
that the examination of these alloys constitutes a 
very lengthy and wearisome operation. The author 
has already shown? that the load-deflection method 
of rapid fatigue determination, modified so that loading 
is continuous, gives reliable data when applied to 
steels ; consequently it was felt that there was sufficient 
justification for extension of the principle to the 
examination of the light aluminium alloys. 





* Paper read before the Institute of Metals, on Wed- 
nesday, March 8, 1933. Abridged. . 
+ Journ. Iron & Steel Inst., vol. exxvi (1932). 
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A few typical curves given by these materials when | from 0-77-in. diameter rolled rod. All the other’ statements of other investigators. It is noteworthy 


tested by the author’s apparatus are given in Fig. 2. 
The “linear” part shows slight fluctuations, but, 
contrary to the statement of others, a well-defined 
point of deviation is apparent in every case. The 
discrepancy between the values of true fatigue limit 
and that determined rapidly is greatly reduced by 
employment of continuous loading. In no case was 


there recorded a discrepancy exceeding approximately | 


10 per cent. It is clear that, where absolute accuracy 
is essential, as in the case of standardising laboratories, 
the endurance test is the only one that can be generally 
countenanced, but from the practical point of view a 
knowledge of the fatigue limit under any given con- 
ditions within the limits of accuracy here obtained is 
sufficiently exact, and in this direction lies the real 
value of the rapid test. For work of the kind described, 
for instance, on the effect of temperature on the fatigue- 
resisting properties of a material, the degree of exacti- 
tude attained with the rapid test appears to be high 
enough to warrant its use, the amount of departure 
from the true endurance limit being amply covered by 
the normal factor of safety. 


Fig. 2. LOAD-DEFLECTION CURVES. 
o 
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Method of Testing. Tests were conducted with a 
Wohler type of machine, using hollow specimens 
(except in the case of aluminium, the test-pieces of 
which were made solid) subjected to single-point load- | 
ing.; Usually only one test was performed on each 
specimen. Provided that the fatigue limit is only 
slightly exceeded in the initial test, the specimen may 
frequently be used again without serious consequences, 
but sometimes the results are unreliable, the second 
test giving an excessively high value. f At room 
temperature the endurance limits of these aluminium 
alloys range from 8-5 tons to 11-0 tons per square inch, 
corresponding with a load variation of from approxi- 
mately 25 lb. to 32 Ib. At elevated temperatures 
the working range becomes narrower owing to the | 
increased strain. ) The tests recorded in this paper were | 
always commenced with a load about 10 Ib. less than 
the fatigue limit, and loading was continued until the | 
point was exceeded by 5 Ib. In each individual test 
the following measurements were recorded :—(a) 
Load at the commencement and at the end of the test ; 
(6) Load at the “ dynamical limit of proportionality ” ; 
(c) Angle or slope of the linear part of the curve. 

“The materials investigated comprised rolled com- | 
mercial aluminium bar, Duralumin, “ Y ” alloy, and | 
“R.R.56” alloy. Of the latter there were four | 
samples, the composition of which ranged between the | 
following percentages: Copper, 1-92 per cent. to 2- 
per cent.; nickel, 1-18-1-32; magnesium, 0-79-0-88 ; 
iron, 1-30-1-45; silicon, 0-58-0-64; and titanium, 


0-050-0-095., The aluminium samples were machined | curves of the various alloys is in accordance with the ' limit, if such here exists, was exceeded. 


} 


| materials were cut from 1-5-in. square, forged bar, 
| worked down from cast ingots 3-25-in. square, and 
| heat-treated as follows :—‘‘ R.R. 56,” heated for 
|2 hours to 530 deg. C.; quenched in cold water; 
|re-heated to 160 deg. to 170 deg. C. for 20 hours; 
} quenched in cold water. “Y” alloy, heated for 
|2 hours to 520 deg. C.; quenched in boiling water. 
Allowed to age at air temperature for approximately 
three weeks. Duralumin, heated for 1 hour to 490 
deg. C.; quenched in cold water. Aged as for “ Y” 
alloy. Aluminium. No heat-treatment. 
Load-Deflection Tests—The results of rapid tests 
on these materials at gradually ascending temperatures 
are plotted in Fig. 3. The materials show a tendency 
for the fatigue limit to fall as the temperature is raised ; 
up to about 300 deg. C., which, as will be explained 
later, represents the maximum temperature up to 
which the tests can be considered reliable, the decrease 
in fatigue strength is relatively small, being in no case 
less than 65 per cent. of the value at room temperature. 
This is of interest, especially in connection with the use 
of these alloys for the pistons of internal-combustion 
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that differences in chemical composition have not a 
| very profound influence on the fatigue-resisting 
| properties of aluminium alloys, as has been observed 
| by Gwyer and Phillips with respect to the content of 
j}iron and silicon. The values for Young’s modulus, 
| under conditions of alternating stress, were calculated 
from the slope of the curves on the assumption that the 
‘average value of E for these alloys at 20 deg. C. was 

10? Ib. per square inch. The results, plotted in Fig. 4, 
| show that E falls with increasing temperature, although 
| there is little change below 200 deg. C., and, in the 
majority of eases, the value at 300 deg. C. is only 10 
per cent. less than that at room temperature. Above 
300 deg. C. the fall is rapid; but with a further rise 
in the temperature it soon becomes impossible to 
calculate the modulus, owing to the extensive and 
rapidly increasing plastic deformation. 

Endurance Tests.—It is a very lengthy task to 
undertake endurance tests on these materials at many 
temperatures; the author has had to be contented, 
therefore, with investigations at three or four tempera- 
tures up to 300 deg. C., the limit beyond which it was 
deemed inadvisable to run the machine continuously 
for any length of time. The results of the tests are 
given in Table III. Comparison of the figures indicates 
that, except in the case of aluminium, the rapid method 
gives too high a value for the endurance limit. The 
error, approximately 6 per cent., is reasonably constant, 
as is shown by the average results for all the tests. At 
the same time, the results of the two methods appear 
to agree more closely at room temperature than when 
the temperature is raised. 

In each endurance test the deflection was observed 
throughout the duration of the run. In most cases the 
slope of the test-bar increased slightly with time. The 
aluminium, however, showed the converse ; noting the 
deflection at the commencement and taking readings 
over a period of 6,000,000 reversals of stress, a small 
but perfectly definite decrease in the deflection was 
recorded. Further reversals of stress appeared to have 
little effect, the deflection remaining constant. This is 
the only case in which the author has observed an 
increase in the flexual rigidity of a fatigue specimen 
subjected to a load slightly below the fatigue limit. 
The explanation is te ce to be sought in some form of 
elastic strain hardening, in agreement with Aitchison’s 
theory of fatigue. Aitchison showed that the Brinell 
hardness of a Wohler specimen, originally uniform, 
varies along the length after subjection to alternating 
bending stress and that, at the point of fracture, the 
value of the Meyer exponent n is approximately 2, an 
indication that the material has there been work- 
hardened to the maximum extent. This reasoning 
does not explain why the aluminium should differ from 
the alloys. The greater hardness of the latter possibly 
accounts for the failure to observe this change in 
deflection ; in the most favourable circumstances the 
alteration in slope is extremely small. 

It must also be remembered that the cross-section of 
the test-pieces, in the zone of maximum fibre stress, 
differs in the two cases, the aluminium bars beimg 
machined solid. The author cannot as yet express an 
opinion as to whether this will influence the deflection 
under prolonged stress. 


Effect of Temperature on the Load-Deflection Curve.— 





‘engines, where the piston temperature should not 
exceed 300 deg. C. With the possible exception of one | 
| of the “ RR 56” alloys, all the other curves are of the 


| Same general form. The curve for aluminium, in which | 
| the figures for the fatigue values are given on the right- 
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Temperature ——— 
Material. . | 
wD (Deg. C.) . Load 
Endurance. Deflection. 
— —_—_—_ aan | 
“Y™ alloy ..| 20 9-3 | 9-4 
| 185 8-1 9-0 
300 7-7 | 8-2 
Duralumin ..! 20 | 9-1 9-2 
183 7-8 | 8-3 
220 8-0 | 8-2 
“RR56”"A.. 20 10-6 | 10-7 
} 190 9-4 | 9-8 
e RR | 20 9-3 9-5 
} 180 8-0 | 8-9 
m R 230 8-0 | 8-4 
300 6-9 7-6 
Aluminium .. 20 2-9 2-6 | 
150 2-0 | 2-1 | 
ie seminars Mig Alita! OEE, Manto «1 cabelas 
Average of results : “4 7°5 7-9 
Range .. | 2-0-10-6 |, 2-1-10-7 











hand side of the graph, indicates quite clearly that | 


300 deg. C. 
The similarity between the fatigue temperature | 


A series of tests was conducted under conditions of 
constant stress, the results of which are shown in 
Fig. 5. Raising the temperature increases the rate of 
creep under any given stress. The effect is small at 


| first, but at higher temperatures a point is reached 


where marked creep becomes apparent, the deflec- 
tion-temperature curve showing quite a well-defined 
change of form. The point at which the extent of 
creep becomes sufficiently great to exert any serious 
influence on the load-deflection results is seemingly 
characteristic for each material, varying from 290 deg. 
to 330 deg. C. in the case of these light alloys. It is the 


| author’s contention that, at higher temperatures than 


those indicated by the points of inflection on the curves 
in Fig. 5, the load-deflection test can no longer be 
regarded as a safe indication of any fatigue-resisting 
properties. It is rather remarkable that, even up to 
460 deg. C., a well-defined point of deviation was found 
in every case investigated. 

In every case examined the material showed no 
increase in the original deflection when allowed to cool 
again to room temperatures the load meanwhile being 
left on. On the contrary, one of the Duralumin 
specimens showed a slightly smaller deflection after 
stressing, this being a further indication of strain 
hardening. In the case of the curves shown in Fig. 5, 
the temperatures at which marked creep commenced 
were: “ Y” alloy 307 deg. C., Duralumin 330 deg. C., 
“ RR 56” 307 deg. C. As in each case the stress at 
the “‘ endurance limit” found by the rapid tests was 


00 | there is little change up to a temperature of about | well above that here applied, the creep effect cannot be 
| attributed to the rise in temperature having caused 


the material to enter a zone where the true fatigue 
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Fie. 3. Bortna OPERATION. 


BORING GEAR FOR MOTOR-LORRY 
DIFFERENTIAL HOUSINGS. 


THose engaged in the mass production of machine 
parts, are, speaking generally, inclined to consider 
that the employment of special machines for particular 
operations is the only sound procedure, but it must 
not be overlooked that the addition of some individual 
equipment to a pre-existing design of machine tool will 
often prove an equally effective course, and the resultant 
appliance is likely to be cheaper. A case in point is 
the modification to a standard horizontal boring 
machine for the boring and facing the 
housing for the differential gear of back axles of motor 


of cast-steel 


lorries. The equipment is shown in Figs. 1 to 5, 
above, the tool in question being a No. 2 Pearn 
Richards boring machine mace by Messrs. George 


Richards and Company, Limited, Broadheath, Man 
chester. It will be readily recognised from Fig. 1, 
that the bed of this well-known machine has 
shortened, and a convenient tail-stock has been sub- 
stituted for the standard saddle and table. No 
boring stay is, of course, required, and the special tool 
holders are shown in Fig. 2 The first operation 
on the rough casting is that of boring, and both the 
roughing and finishing cuts are made with one pass 
of the tools. The work is fed automatically to the 
twols, the tailstock having both power and hand longi- 
tudinal movement. No cross traverse is needed, longi 
tudinal motion only being required for both operations 


been 





F 


Fra. 4. ACING OPERATION. 


The boring head has three fixed roughing tools | 
disposed equally round its periphery and one adjustable | 
finish-boring or sizing tool set further back. This tool 
is seen at the top of the head in Fig. 2, and 
placed that it starts its cut immediately the roughing 
operation is completed, a perfectly round and smooth 
resulting. At the end of the finishing cut, the 


tailstock is traversed along the bed by hand until it 


is 80 


bore 


comes into contact with the stop attached to the 
bed, shown in Fig. 1, immediately below the tool 
head. This is set so that the face of the housing, 


on the completion of the facing operation, is at the 
orrect distance from the axle centre. The facing 
head is provided with two slides each tool-box carry 
Fig. 2, the upper tools 
tools. The tool in the 
box starts its cut from the inside edge of the 
and that the bottom one from the outside 
edge. Both slides move simultaneously in one direc- 
tion so that the roughing cut is thus finished with a 
tool travel of only half the width of the face. Imme 
diately this cut is completed, the lower tool in the 
top box, which is the finishing tool, comes into operation, 


two tools. Referring to 


h box are the 


Ing 
in ea roughing 
top 


face in 


the slide continuing to move in the same direction 
as before. This tool is traversed the full width of the 
face, from the inside outwards, and just before it 


has finished, the movement of the slide brings into 
operation the lower tool in the bottom box, which forms 
chamfer on the outside edge of the face. The 
operation is then completed and the machine stopped. 


a 











7 


" pis ie 


a 


ae XS 


veet 


Fie. 5. Work-Hotpine Gear. 


During the facing operation, the boring tools are clear 
of the bore inside the casting. The boring operation 
is shown in Fig. 3 and the facing operation in Fig. 4. 

The casting is mounted in a pair of sliding trunnion 
brackets, the axle ends having been previously turned 
and the brake flange faced in a lathe. The brackets 
are formed with a turned face to butt up against the 
brake flanges and are provided with a round plug 
to enter the holes at each end of the axle. The brackets 
are traversed by a right- and left-hand screw actuated 
by the handwheel seen in Fig. 1, the simultaneous 
closing movement thus obtained automatically centre 
ing the work relative to the spindle axis. The brackets 
also assist in clamping the work. The major part 
of this is, however, done by the devices shown in Fig. 5. 
In the centre of the back bracket to the right of the 
figure is a spherically-seated disc which makes contact 
with the work at three points. This takes the pressure 
of the cuts and is adjusted by means of a screw inside 
the bracket. A strip is planed on the top of the bracket 
for its full length, truly parallel with the bed of the 
machine. This strip is used for one arm of a try square, 
the other arm being brought into contact with the face 
of the casting. When the work is quite square, it 1s 
finally fixed in position by the adjustment of two 
screws bearing on its under side and two bearing on 
its upper side. The two latter are carried on arms 
which can be extended simultaneously, as required, by 
means of rack and pinion gear actuated by a small 
crank handle. 
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THE QUADRUPLE-SCREW LINER 
**CONTE DI SAVOIA.”’ 


No recent vessel has attracted such widespread 
attention as the Italian liner Conte di Savoia, built 
by. the Cantieri Riuniti dell’ Adriatico at Trieste, 
for the Italia-Flotte Riunite. Apart from the 
many other features of advanced design embodied 
in her construction, her special interest for naval 
architects and for the general public alike lies 
in the provision of gyroscopic stabilisation. The 
application of the gyroscope to this purpose was 


shared by the general public in the hope that the 
greatest bugbear of ocean travel need no longer 
be feared in the future. 

A brief description of the vessel was given on 
page 426 of our last volume, and before entering into 
greater detail, some particulars may be mentioned 
of the special arrangements which had to be made 
for her construction. The longest vessel previously 
built in the San Marco yard was the Conte Grande, 
with a gross tonnage of 25,661, and no slip was 
available capable of accommodating a vessel of 
the size and weight of the Conte di Savoia, the 





atvempted by Schlick as early as 1903, but, unfor- | latter having a length of over 800 ft. and a gross 
tunately, without a full appreciation of the principles ‘tonnage of 48,500. Extensive alterations were 


involved. Real progress only became 


possible | carried out on one of the existing slips to render 


at 28-ft. centres. The necessary excavation work 
was carried out on the compressed-air system, and 
extended to some 65 ft. below sea level. The 
original slip was partly of masonry and partly of 
reinforced concrete, and had a thickness at some 
points of 13 ft., which had to be pierced for the 
columns. The completed slip had a length of over 
980 ft., of which some 216 ft. extended into the 
water area. The width was 52-5ft. and in cross- 
section it was cambered, with a radius of curvature 
of 24,600 ft. The upper surface was furnished with 
longitudinal and transverse channels to facilitate the 
work of shipbuilding. The vessel was supported 
during construction on four lines of blocks, the two 
outer lines lying beyond the area of the slip proper. 




















8.) 


when Sperry conceived the idea of utilising an 
automatically-controlled motor to precess the 
gyroscope in such a way that the largest moment 
occurs when the vessel is passing through the vertical 
position. The British patents for this improvement 
were taken out in 1908, and since that date, as stated 
by Mr. A. S. Rawlings, of the Sperry Company, 
in a letter on page 53, ante, some 118,000 tons of 
shipping have been equipped with Sperry stabilisers. 
The majority of vessels in this total have been of 
comparatively small size, and while it may be 
quite true, as stated by Mr. Rawlings, that when 
once the characteristics of a ship are known, the 
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The ground level 


it suitable for the new vessel. 
was raised throughout, and the slip extended in 
both the landward and seaward directions. For 


the landward extension, two reinforced concrete 
abutments, carried on reinforced piling taken down 
to the underlying rock, were constructed. These 


. ° | 
abutments served to carry a steel bridge crossing 
| seaward extension of the latter and part of: the 


the service lines for the yard. The bridge weighed 
about 90 tons and its upper surface formed the 
landward continuation of the slip. The seaward 
extension presented greater difficulties, as extensive 
excavations were necessary to secure a good founda- 
tion. The extension in this direction consisted 


capacity of the necessary stabiliser can be calcu- | of a reinforced-concrete platform forming a continua- 
lated with ease and certainty no matter what | tion of the new floor, which had an average thickness 
the size, it can hardly be disputed that the builders | of 8-2 ft., and was supported by 30 columns. The 


and owners of the Conte di Savoia exhibited both | latter were formed with a circular base some 13 ft. 


courage and enterprise in deciding on their installa-| in diameter in contact with the underlying rock, 


tion in so large a vessel. 


Naval architects will! and surmounted by cruciform capitals with a span 
await the results of prolonged service of the plant | of 16-4 ft. for the arms, 


The columns were con- 








| The blocks in these two lines were each capable of 
| supporting a weight of 300 tons, and consisted of a 
steel superstructure on a reinforced-concrete founda- 
| tion. The whole of the alterations to the slip 
were carried out by the Societa Italiana Lavori 
| Marrittimi (8.1.L.M.), of Rome. 

| The cranes employed in the construction of the 
| hull were carried on rails mounted on steel super- 
| structures running along each side of the vessel, 
the height of these superstructures being 40 ft. 
The largest crane was built specially for the work 
on the Conte di Savoia by the Officina Ponti e Gru 
of the builders, and had a capacity of 8 tons. The 
revolving arm was 124 ft. in length and gave a 
maximum height of lift of 140 ft. In addition, 
use was made during construction of the floating 
crane Ursus, described on page 177 ante, although 
the crane was primarily designed to facilitate the 
work of fitting out the ship after launching. A view 
of the stem of the vessel on the slip, showing the 


superstructure for the cranes, was given in ENGI- 
NEERING, on page 426, of our previous volume. 

Turning now to the vessel itself, it may be 
mentioned that the original plans were got out 
by the Cantieri Riuniti dell’ Adriatico in conjunction 
with the Societs Armatrice. The construction and 
fitting out were carried out entirely in the San Marco 
yard at Trieste, while the machinery was built by 
the Fabbrica Macchine 8. Andrea, also in Trieste. 
The leading characteristics are given in the table 
on the next page. 

Illustrations of the vessel are given in Figs. 1 to 17, 


in the vessel with the closest interest, which will be | structed of reinforced concrete, and were spaced | on the accompanying pages, and on Plate XXIII. 








340 


ENGINEERING. [MARCH 31, 1933. 








The form of the hull is based on extensive studies of 
the performance of recent vessels, in conjunction with 
model experiments carried out in the tanks at Rome, 
Vienna, and Hamburg. The object of the designers 
was to reduce the resistance to the minimum possible, 
and this led to the adoption of a well-raked stem 
and cruiser stern, while a bulbous form was given 
to the bow below the water line. A number of 
models were experimented with, both in the bare hull 
form and with rudder, propeller brackets, and anti- 
rolling keels in position, and before the final form 
was selected, experiments were also conducted with 
models fitted with propellers having various charac- 
teristics and in various positions. The final lines 
adopted permitted a maximum length at the water 
line while enabling the vessel to be easily 


General Particulars of *‘ Conte Di Savoia.” 
Length overall ... adie ... 247-6 m. (812 ft.) 
Length on waterline, fully loaded 244-1 m. (800 ft.) 
Moulded breadth , 29-2 m. (95-7 ft.) 
Height from keel to highest con- 

tinuous deck B , 
Height to bulkhead deck D 
Height to strength deck 
Full load draught 
Full load displacement 
Net tonnage aia ane 
Gross tonnage ‘ 

Power of propelling machinery 
Designed speed ‘ 


19-15 m. (62-8 ft.) 
13-75 m. (45-1 ft.) 
24-35 m. (79-9 ft.) 
9-3 m. (30-5 ft.) 

39,998 tons. 

25,048 

48,502 

100,000 8.H.P. 

26-25 knots. 


manceuvred in port, and the success of the design | 
is indicated by the fact that the design speed has 
been considerably exceeded on several occasions, 
a speed of 29-5 knots being achieved during the 
trial runs. The problem of wind resistance was 
also carefully studied with respect both to the 
exposed portion of the hull and the superstructure, 
all needless projections on the latter being avoided, 
and an elliptical section being adopted for the raked 
funnels. 





As stated in our previous account of the vessel, 
the hull is divided into 18 main watertight com- 
partments, and the double bottom has 58 water- 
tight compartments. There are 11 decks, and the 
central section of the hull is protected by an inner 
skin on the two sides of the machinery space. After 
careful consideration of the advantages and dis- 
advantages resulting from the presence of expan- 
sion joints in the structure, and full discussion with 
the various registration authorities, a continuous 
structure was adopted, dimensioned so that the 
loading throughout is less than that calculated for | 
the strength deck. | 





Various sections of the hull | 
are given in Figs. 3 to 7, and it will be noticed from | 
the midships section, Fig. 4, that the central portion 
of the saloon deck is occupied by a very spacious 
and lofty hall. This hall, the Colonna saloon, | 
measures 95 ft. by 62 ft. by 24 ft., and its large | 
dimensions, the external loading resulting from the | 
loading of the superstructure carrying the lifeboats | 
and their davits, and its location at a point where 
the forces arising from wave action must unavoid- | 
ably be high, necessitated a very careful study | 
of the structure. It will be observed from Fig. 4 
that the roof of the hall, which constitutes the | 
sports deck, is supported by deep girders carried | 
on vertical braced columns, the latter being located | 
over two bulkheads which run the whole length | 
of the ship. Further support is given to the sports | 
deck by two longitudinal girders, each carried on | 
four columns. The stresses in the structure above | 
the saloon deck are transmitted to A deck, and| 
thence to B deck, the latter being the first deck | 
which is continuous from stem to stern. The 
stresses in the section of the structure between the | 
saloon and B decks are of necessity high, but great 
care has been taken to ensure that they are not 
excessive at any point. Strong longitudinal bulk- 
heads are introduced between the decks in question, 
and both the decks themselves and the outside 
plating are adequately reinforced. All the decks 
below B deck are continuous, and at the same 
level throughout. They are without large aper- 
tures, and such openings as could not be avoided | 
are fully compensated for by local stiffening. The | 
inner skin protecting the machinery space, which | 
extends for a length of 410 ft., is shown in Fig. 4, 
and this section also shows the ample headroom over 
the turbines, the actual height of the machinery | 
room being 31 ft. 3 in. It will be observed that | 
the main dining saloon extends the full width of | 


QUADRUPLE-SCREW LINER ‘CONTE DI SAVOIA.” 
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Fie. 16. 


TuirpD-Ciass SMoKine Room. 











Fie. 17. 


Txurrp-Ciass LaprEes’ LOUNGE. 


the vessel, the height being 17 ft. 4 in. throughout | keels are only of service in slight seas when the 


the central space, and 8 ft. 9 in. in the bays. 

As regards the other sections, it will be noticed 
from Fig. 3 that the winter swimming bath is also 
at the level of the saloon deck, and is therefore 
unusually high. The reinforcement at this point is 


clearly shown in the drawing, and it will be observed | 


that the load is transmitted through the entire 
depth of the ship on either columns or bulkheads. 


The boiler room and uptake casing are shown in| 


Fig. 5, and it will be noticed that a double wall is 
provided throughout the length of the latter, the 
uptake being supported on brackets attached to 
the inner wall. It will also be observed that the 
casing is lagged throughout. The height of the 
boiler room is 40 ft., and the width is 70 ft. The 
uptake casing is bridged by deep girders at the 
level of D deck, the centre of the girders being 
supported on heavy columns running down to the 
double bottom. The form of the structure carrying 
the open-air swimming pool on the sports deck is 
shown in Fig. 6. 
attention in the sections is design of the bilge keels, 
shown in Figs. 4 and 5. 
ts of plate construction, and unusually light, as the 


The only other point calling for | 


It will be seen that this | 


gyroscopes are not in action. 

The bulk of the hull structure is constructed of 
Siemens-Master steel with a tensile strength of from 
28 tons per square inch to 32 tons per square inch, 
but considerable use has also been made of alloy steel 
having a tensile strength of from 33 tons per square 
mile to 38 tons per square inch, and an elongation 
of 20 per cent. The latter was employed with a 
view to obtaining a higher factor of safety at points 
in the structure subjected to particularly high 
stress, and also with the object of reducing weight, 
particularly in the more elevated parts of the 
structure, the thickness of the section being reduced 
in such cases. Actually, some 5,000 tons of such 
steel were actually incorporated in the hull, the 
majority being used in the external plating, in the 
upper decks, and in the transverse and longitudinal 
bulkheads between the latter. The steel was 
employed solely in the form of plates, with a 
minimum thickness of 8 mm., the only exception 
being the angles employed for the guttering on 
the decks. All the other sections used throughout 
the construction were of Siemens-Martin steel. 


'The policy of confining the use of alloy steel to 


plating was dictated by the comparative rarity 
with which it is employed in shipbuilding at the 
present time, as a result of which it is unlikely to 
be in stock in shipyards, and more particularly in 
ship-repairing establishments. Serious delays might 
therefore result from the employment of anything 





approaching special sections, particularly in those 
portions of the vessel liable to accidental damage 
from collision or other causes. It was mainly for 


| this reason that alloy steel was not used in the 
| bow or stern structures, or for the lower plating. 


Practical tests carried out by the builders demon- 
strated that the particular alloy employed did not 
call for special precautions in working, and that it 
could be handled in exactly the same manner as a 
normal steel with a tensile strength of from 28 tons 
per square inch to 32 tons per square inch. The 
saving in weight in the whole structure resulting 
from its use was in the order of 570 tons. 

| In order to establish the dimensions of the 
strength structure of the vessel, an analysis was 
made of the static data of the amidship sections of 
12 large transatlantic liners of which the elements 
and the behaviour in actual service were known. 
The final calculations for the vessel on the crest of 
a standard wave gave the following results :— 


(a) Vessel fully loaded. 
Displacement D = 39,998 tons. 

| Bending moment M = 966,000 ton-feet. 

| Coefficient of bending moment K = = 





= 33-1. 


Tension in upper deck = 8-07 tons per square inch. 
Compression in keel = 6-27 tons per square inch. 
(b) Vessel on completion of voyage. 
Displacement on arrival D a = 34,230 tons. 
Bending moment on arrival Ma = 986,000 tons-feet. 
| Coefficient of bending moment K = nek 
Tension in upper deck = 8-24 tons per square inch. 
Compression in keel = 6-40 tons per square inch. 
The longitudinal watertight inner skin forming 
| the double sides, which, in conjunction with the 
|double bottom, protect the ship for the whole 
| length of the machinery space, contribute to the 
| longitudinal resistance, as it is of continuous con- 
struction. This inner wall has also an important 
structural function during the dry-docking of the 
| vessel, 
| The structure of the bow was the subject of 
| particularly careful study, as experience has shown 
| that large vessels, when driven at high speed through 
| heavy seas, are apt to exhibit signs of weakness in 
|this region, particularly in the submerged parts. 
| The structural design of the stern demanded equally 
_ careful attention, as it is notorious that lack of 
| vigidity in this portion of the ship has resulted in 
| objectionable vibration in certain recent vessels, 
|Every endeavour was made to eliminate such 
vibration not only by the design of the stern framing 
with a view to obtaining a rigid mounting for the 
|four propellers, but also by careful attention to 
| the stiffeners throughout the whole vessel. Apart 
‘from the discomfort caused to passengers by actual 
vibrationary movement, considerable annoyance 
may result from the noise arising either from drum- 
ming or from the movement of plates in contact 
| over one another; the latter has been eliminated 
'as far as possible in the Conte di Savoia by the 
avoidance of sliding joints. The problems of stiff- 
ness so far dealt with are common to other recent 
| high-speed vessels, but the provision of gyroscopic 
| stabilisation introduced a further factor entirely new 
to ships of this size. The fundamental function of 
the gyroscopes is to convert the couple due to the 
| waves into a pitching movement, which will cause 
'no discomfort to passengers owing to its low 
periodicity and small amplitude. It will be evident, 
| however, that this conversion in effect involves the 
application of a pitching couple, acting through the 
mean gyroscopic axis, to the whole vessel, and it 
was therefore necessary to provide robust founda- 
tions for the gyroscopes and adequate stiffness 
throughout the ship to avoid excessive local stresses 
and to utilise the whole mass of the latter in 
resisting the rolling couple. 

The stern and bow frames, the propeller brackets, 
and the rudder frame were all constructed of cast- 
steel of the highest quality. The bow frame, in 
one piece, is fined at the water line, and as already 


= 32-5. 
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stated, is of bulb form below. The upper part of 
the bow is well splayed out and is constructed of 
strong scantlings and heavy plating. The stern 
frame is built up of four pieces. The rudder is of 
the semi-balanced type, the design being based on 
the experience gained with other large vessels built 
in the same yard. It is double-plated and fitted 
with one pintle, located about the middle, of stain- 
less steel. The two inner propeller brackets are 
formed with the stern-post, while the two outer 
brackets are attached to the hull structure. The 
rivets employed throughout are of mild steel, and 
whenever special steel is employed in the structure, 
the rivets are dimensioned for the equivalent thick- 
ness in mild steel. Electric welding was employed 
in the construction of the beds for the auxiliary 
machinery, for the footings and heads of the 
columns, and for joining the ribs to the various 
decks. 

The watertight bulkheads terminate at D deck 
with the exception of the collision bulkheads, which 
are continued up to C deck. The spacing conforms 
to the rules laid down by the International Con- 
vention for the Safety of Life at Sea, and to the 
various national regulations in force. The vessel is 
capable of remaining afloat with at least two 
adjacent compartments flooded. The bulkhead 
doors, whether of the horizontal or vertical type, 
can be opened and closed either by hand or hydrau- 
lically. Hand operation can only be effected 
locally, but the hydraulic operation is distance- 
controlled from the navigation bridge, electric lamps 
being provided on the bridge which light up as 
soon as the door is closed. The distance control is 
only available for closure, but the doors can be 
re-opened hydraulically by utilising a local control. 
Hand levers are provided on both sides of the door, 
and it is only necessary to raise one of these and to 
hold it in the raised position until the door is fully 
opened, As soon as the lever is released the door 
automatically re-closes, so that there is no danger of 
leaving in the open position a door which has been 
closed by the officer on the navigating bridge, while 
at the same time an opportunity is given for members 
of the crew to escape past the door after the latter 
has been closed in case of emergency. The plant 
for the hydraulic operation of the doors is located 
above the double bottom in the refrigerating machi- 
nery room at the forward end of the vessel. The 
complete plant was supplied by the Atlas-Werke 
A.G., of Bremen. 

The double cellular bottom, which extends nearly 
the whole length of the vessel, has a normal depth 
of 5 ft., but under the main turbines the depth is 
increased to nearly 8 ft. It is divided into 46 
spaces, which are utilised for the storage of fuel 
oil, lubricating oil, water for drinking and washing, 
or water ballast. Ahead of the boiler-room there 
is a duct keel, with a length of about 167 ft., located 
within the double bottom for the accommodation of 
the principal drainage pipes. The after peak and 
two forward peaks can be employed as water- 
storage spaces, if required. The compartments 
forming the protective belt on each side of the 
engine-room are also employed for the storage of 
fuel oil, boiler-feed water and washing water, or, 
alternatively, for ballast water. In addition to 
these spaces, there are two groups of tanks, forward 
and aft of the boiler-room, respectively, each 
subdivided into central and lateral groups, the 
total number of such tanks being 48. There are 
passages through the central groups to accommo- 
date piping and to allow the crew to pass from one 
compartment to another. In all, the storage space 
available for fuel oil amounts to 315,935 cub. ft ; 
for lubricating oil, 3,530 cub. ft.; for boiler-feed 
water, 24,710 cub. ft.; for washing water, 74,130 
cub. ft.; and for drinking water, 5,300 cub. ft. 
The various compartments which can be utilised 
for ballast water have a total capacity of 310,640 
cub, ft. 

Before describing the machinery of the vessel, 
some account may be given of the passenger accom- 
modation. As stated in our earlier account, accom- 
modation is arranged for four classes of passengers, 
consisting of 500 first-class, 366 special class, 412 
tourist class, and 922 third class. Cabin accom- 
modation is provided for all classes, and the decora- 


tion and furnishing of the public rooms for the | 


higher classes is in accordance with the high stan- 
dard of luxury now demanded in the Atlantic 
service. A striking feature, however, is the extent 
and comfort of the public rooms for the third class. 
The cabins for the special and tourist classes are 
located on A, B, C and D decks, while those for the 
third class are located on the two latter decks and 
on decks Eand F. Taking the decks in order, the sun 
deck, part of which is shown in Fig. 9, Plate X XIII, 
is about 200 ft. long. It ends at the forward funnel, 
the deck forward of this, which is at a slightly lower 


in this class are accommodated in four-berth 
cabins. 

Ample promenade space is provided for all classes, 
and the tier of belvederes and verandas at the 
stern will be specially appreciated by the passengers. 
The facilities afforded to the latter include rooms for 
medical treatment, and cafés and shops where every 
necessity for the voyage can be purchased. All the 
public portions of the vessel are readily accessible 
by lifts. The first-class decorations, with the excep- 
tion of the Colonna Saloon, were carried out by the 


Studio Stuard, of Triest, and the remaining classes 





level and forming the roof of the navigation bridge, 
being reserved for the ship’s personnel. This deck 
is shown in Fig. 10 with the sun deck behind. The 
sports deck, which is on the same level as the 
navigation bridge, has an exceptionally large area 
for games behind the aiter funnel, rendered possible 
by the fact that the latter is practically amidships. 
A smoking-room is provided on this deck, together 
with a café and a summer swimming pool. The 
latter, which is additional to the winter pool located 
on the saloon deck, is shown in Fig. 8. It will be 
appreciated that this pool lies between the two 
funnels, There is an extension of the sports deck 
aft about 100 ft. in length, this portion being at a 
slightly lower level. It will be noticed from Fig. 10 
that swan-neck lighting standards are provided on 
the sun deck, these being designed to swing out- 
board when required to throw a good light over 
the boats. The photograph reproduced was taken 
before the vessel was completely fitted out, and 
shows temporary wiring on the standards. The 
after end of the sports deck is shown in Fig. 9, 
which also shows some of the boats in the inboard 
position. A view of the starboard side of the 
boat deck is reproduced in Fig. 11. It will be 
noticed that long open promenades are provided on 
this deck, the port and starboard promenades being 
connected at the front by a curved belvedere, 
which can be clearly seen in Fig. 1. Eight de-luxe 
suites for first-class passengers are located on this 
deck, each consisting of a four-berth cabin with 
adjoining sitting-room and bathroom. The sitting- 
rooms are provided with bay windows, and may 
be entered either from the cabins or an inside passage. 
Besides other cabins, the deck contains a fully- 
equipped gymnasium. The most important feature 
of the social deck is the Colonna Saloon, which has 
already been referred to when dealing with the hull 
structure. This Saloon, which is illustrated in Figs. 
12 and 13, serves the purpose of a reception-room, 
concert-room and ballroom, and is also equipped 
with apparatus for the exhibition of sound films. 
The decorations, which are well brought out in the 
illustrations, were carried out by the Studio Coppedé, 
of Florence. The figures along the walls are repro- 
ductions of classical statuary. Apart from this 


| hall, the saloon deck contains a winter garden, a 


| drawing room. 
|cabins and public rooms for the tourist and third 


smoking-room, lounge, writing-room, the winter 
swimming pool with gymnasium, a boxing and 
fencing ring, and a deck space for games. There is 
also a wide promenade running the whole length of 
the public rooms on each side of the deck. The 


winter garden is at the forward end, with stairways 


leading on to a belvedere, and from it direct access 
is obtained to the smoking-room. From the latter, 
a gallery leads to the lounge on the starboard side, 


the corresponding area on the port side being | 


occupied by the card-room and vestibule. The 
bath and gymnasium are aft of the Colonna Saloon. 
A view of the smoking-room is reproduced in 
Fig. 14. 

Turning now to A deck, the major area on this 
deck is occupied by first-class state rooms. These 
are arranged with either one, two, three or four 
berths, and many of them have private bathrooms, 
with showers, attached. 
special-class passengers are mainly located on this 
deck, including a commodious lounge and concert 
room, also equipped for the exhibition of sound 
films, smoking and writing rooms, and ladies’ 
The remaining decks contain the 


classes, and need not be described in detail. As 
already mentioned, the third-class accommodation 
is worthy of special notice; photographs are 
reproduced in Figs. 15 to 17 of the third-class | 


dining room, smoking room, and ladies’ lounge, | 


respectively. The great majority of the passengers 


The public rooms for the | 


by Messrs. Bega, of Bologna, by Sig. Arch. Pulitzer, 
and by the builders themselves. 


(To be continued.) 








ATOMIC TRANSMUTATIONS. 


Tue Friday evening lecture at the Royal Insti- 
tution on March 10 was delivered by Lord Ruther- 
ford, F.R.S., who chose as his subject “ Recent 
Researches on Transmutation of the Elements.” 

He said that during the last decade he had 
lectured more than once in that room on the trans- 
| formation of matter, and his excuse for imposing 
on his audience another discourse on the same 
|theme was the notable development during the 
| past year of new methods and new ideas. These 
had, it might be said, transformed the subject as 
well as matter. In this work he might fairly claim 
that this country had been the pioneer, and in 
| many respects it still retained its position, but the 

research was now being pursued with great activity 
throughout the world. We had, he thought, both 
the men and the ideas, but were hampered by lack 
of space, and perhaps by lack of pence. He wished 
at the outset to say a word on behalf of the weaker 
brethren. It was now known that the structure of 
the atom was governed by a very minute central 
nucleus carrying a positive charge of electricity. 
In a general way it might be taken that the nuclear 
| diameter was less than 10-“ cm. It was thus very 
small indeed, but was, nevertheless, a highly com- 
| posite body containing, in general, many electrons, 
| protons, perhaps neutrons, and certainly «-particles. 
| These were all moving in some mysterious way, 
their missions to perform. 
| For transmutations it was necessary to add or 
subtract one or more of these units. The nucleus 
was, however, strongly fortified, and only a few 
methods of attack were available. 

In 1919 he had shown that if «-particles were 
fired through nitrogen occasional transformations 
were effected. One obvious result was the expul- 
sion of a proton which travelled at a high speed. 
Without going into detail it might be said that 
occasionally one «-particle in 100,000, or perhaps 
one in 1,000,000, approached so closely to the 
nucleus of the nitrogen atom that it was captured, 
and thus formed a new atom. The operation might 
be expressed in the following equation : 


H,! HY? 





NN, O,?? J 
which represented that a nitrogen atom of mass 14 
|and nuclear charge 7 when struck by a «-particle 
of mass 4 and charge 2, changed into an isotope of 
oxygen of mass 17 and nuclear charge 8, a proton 
of mass 1 and charge 1 being expelled. 

In this transformation both the masses and the 
| charges were conserved, as was probably also the 
jenergy. In this way a new atom had been built up 
| with a nuclear charge three units higher than that 
|of nitrogen and belonging to a group one unit 
| higher in the chemical classification. 

It was now known that many similar transforma- 

tions of the same general kind were possible, a 
high-speed proton being emitted. Blackett had, 
in fact, succeeded in obtaining a photograph of the 
whole process, using the Wilson expansion chamber. 
The original track of the «-particle was clearly 
shown up to the moment of collision. There were 
then two tracks, one corresponding to the high-speed 
proton shot out and the other to the new oxygen 
atom formed. At the time this transmutation was 
first effected the existence of this oxygen isotope 
was unknown. 

An entirely different type of transformation had 
been discovered by Chadwick, following up the 
work of a number of other investigators, who had 
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shown that when beryllium was bombarded with 
the a-rays from polonium it gave out a new kind of 
very penetrating radiation, which Chadwick had 
shown to consist of particles having about unit 
mass and zero charge. 

What happened might be represented as follows : 


Het cr 


Be® + - neutron. 


The beryllium atom of mass 9 captured the «-particle 
of mass 4, giving rise to an atom of carbon of 
mass 12, a neutron of mass 1 being expelled. Here 
again both energy and mass appeared to be con- 
served, the new element produced, as_ before, 
belonging to a higher group in the chemical clas- 
sification. 

The neutrons had remarkable powers of trans- 
forming matter. 
Wilson chamber, but if fired through this they 
occasionally made a direct hit with a nucleus of 
nitrogen or oxygen, and ions then produced left 
tracks which could be photographed. Occasionally 
the neutron actually penetrated the nucleus, and 
this resulted in an entirely new type of transforma- 
tion, an «-particle being shot out. In the case of 
nitrogen and oxygen it might be represented thus : 


+ i "1 
N+; + neutron = B;; + He} 


16 " 
O+. + neutron = C,!* + He,! 


The nitrogen atom of mass 14 and charge 7 on cap- 
turing the neutron was changed into an atom of 
boron of mass 1] and charge 5, an a-particle of 
mass 4 and charge 2 being expelled. In the case 
of oxygen the atom formed was an isotope of 
carbon. 

It was thus possible to get nitrogen broken up in 
two different ways. If the transformation was 
effected by an «-particle a proton was expelled and 
an isotope of oxygen formed, whilst in the trans- 
mutation by a neutron, boron was formed and an 
a-particle expelled. 

So far the oxygen atom had not been disinteg- 
rated by collisions either with «-particles or protons ; 
it was the neutron only which appeared capable of 
disturbing its stability, transforming it into one of 
the isotopes of carbon. 

Another very important development had been 
worked out less than a year ago by Cockcroft and 
Walton. They effected atomic disintegrations by 
a stream of fast protons. Work with «-particles 
and neutrons was restricted by the limited number 
of particles available, since very few investigators 
possessed more than a few milligrammes of radium. 
The supply of protons was, however, unlimited. 

On the old classical theory it was quite impos- 
sible for a low-speed proton to enter an atomic 
nucleus. To do this it must penetrate a high 
potential barrier. The new mechanics showed, 
however, that this feat was not only possible, but 
even credible. Gamow had, in fact, pointed out 
that there was a finite possibility that a proton 
might get into an atomic nucleus, not by jumping 
over the bar but by creeping under it. 

When lithium was bombarded by «-particles 
one of these might occasionally jump the barrier, 
since some of the particles had an energy corre- 
sponding to 8,000,000 electron volts, whereas so 
far protons had not been endowed with energies 
of more than some 2,000,000 volts at most. All 
particles, however, had both corpuscular and wave 
properties. If the latter only were considered, it 
turned out that there was a small chance, perhaps 
one in 1,000,000 or one in 2,000,000, that the proton 
would get inside the barrier, but the theory said 
nothing as to what would happen when it got there. 

It was important to get the protons used in such 
transformations moving at very high speeds. The 
procedure followed at Cambridge was to pass a 
stream of hydrogen into a discharge tube which 
communicated through a very narrow slit with a 
tube 6 ft. long in which the highest possible vacuum 
was maintained by fast pumps. The stream of 
protons generated in a discharge tube passed 
through the slit described, and were speeded up by 
maintaining a high potential difference between 
the ends of the 6-ft. tube. The voltage applied 
had been as high as 800,000. The fast protons 
thus secured were directed on to targets of different 
materials, and what came off from these was studied 
either by the scintillation method or by a counter. 


They produced no track in the; 





The voltage described was secured by use of a 
transformer working at 200,000 volts and a home- 
made rectifier. The apparatus, unfortunately, took 
up a lot of room. 

When lithium was bombarded by the high-speed 
protons an occasional direct hit occurred. The 
lithium nucleus had a mass of 7 and a charge 
of 3. On capturing the proton with mass 1 and 
charge 1, an unstable atom of mass 8 was formed, 
which instantly broke up into two «-particles each 
of mass 4 and charge 2. He might add that the 
atom “knew” even before the proton came in 
whether or not it was going to break up. 

If the two a-particles were due to the break up 
of an unstable atom it would be natural to expect 
that the two would fly in opposite directions. 
There was some direct evidence that this actually 
occurred. 

Boron proved to be 20 or even 100 times as 
sensitive as lithium to bombardment by protons. 
The result might be expressed thus :— 

B," + Hj! = He, 
In this case the unstable atom first formed broke 
up into three «-particles. That it was «-particles 
which were really expelled had been definitely 
proved in a number of ways. The range of those 
expelled from lithium was 8-3 cm. in air, which 
approached very nearly to the range of 8-6 cm. 
observed with the «-particles shot out by thorium C. 
The «-rays from polonium had a range of 3-8 cm. 

Further observations showed, however, that 
matters were not quite so simple as above suggested. 
At times, when the target was lithium, only one 
a-particle was emitted, the excess of energy being 
then apparently got rid of by the emission of a 
y-Tay. 

It was very remarkable to note that even so 
heavy an atom as that of silver had been definitely 
broken up by the proton bombardment. Indeed, 
there was evidence that this happened occasionally 
even in the case of lead and uranium, though with 
these elements the possibility of contaminations 
must not be overlooked. 

In conjunction with Dr. Oliphant, the speaker had 
lately been studying specially the transformations 
effected with relatively slow protons. In the case 
of lithium it turned out that appreciable results 
were obtained with protons moving with an energy 
equivalent to as little as 20 kv., and the whole 
range between this and 1,200 kv. had been covered by 
different workers. With boron, effects were observed 
with 65 kv. to 70 kv., and increased very rapidly 
as the potential was raised. In some of their 
experiments with this element the layer of boron 
used was mono-molecular. 

In America, a very novel method had been tried 
for producing the high-potential differences required 
to secure protons of really high energy. A silk 
belt passed over two pulleys, one of which was 
driven by an electric motor, whilst the other was 
fixed inside a hollow metallic ball mounted on 
insulated supports. One side of the belt was 
electrified, and carried its charge up into the ball, 
to which it parted with its charge, and this 
charge, as Faraday had shown, passed entirely to 
the outer surface of the ball. The belt, therefore, 
was uncharged when it left the ball again. In this 
way an enormous charge could be built up on the 
ball, and it was proposed to construct the apparatus 
on a very large scale. Two balls were to be used, 
each 15 ft. in diameter, and it was hoped to estab- 
lish between them a potential difference of 10,000,000 
volts or even 15,000,000 volts. The discharge tube 
between the two balls was to be 30 ft. long, and 
20 kv. would be required to maintain the current 
through it. Speaking from experience, the lecturer 
said he well realised the amount of perspiration and 
profanity which would be expended before this 
highly interesting scheme was got into working 
order. Working in another way in California, 
Lawrence had obtained high-speed protons by 
applying to them multiple accelerations. The 
protons were liberated near the centre of a uniform 


3 a particles. 


| magnetic field, under the influence of which they 


described a spiral path with steadily increasing 
velocity. The magnets used were taken from an old 
Poulsen arc plant and were 1 m. in diameter. The 
field strength was 14,000 gauss. 
protons with an energy of 1,200,000 volts had 


In this apparatus 


been obtained, but the current was very small. The 
method was, however, a very promising one. 

Even at best, however, energies of more than 
20,000,000 volts could hardly be expected, but 
Nature provided us with a constant supply of 
electrons, and possibly protons, with energies of 
from 200 million up to 2,000 million electron volts. 
There was evidence that these must disintegrate 
matter in very novel ways. The number was small, 
one or two per second falling on each square cm. 
Occasionally, however, bunches of these super-speed 
electrons occurred, and had been recorded in the 
Wilson expansion chamber. Amongst the products 
of the transmutations they effected were some 
having apparently the same mass as the electron 
but endowed with a positive instead of with a negative 
charge, as was proved by the curvature of the path 
in the magnetic field through which the particle 
passed, which was of opposite sign to the curvature 
of the path followed by an electron. There was thus 
some strong evidence that a positive charge might 
be associated with a mass smaller than that of the 
proton, and we had here possibly the positive 
counterpart of the electron. 

In conclusion, Lord Rutherford observed that 
he had given that evening the first chapter of a 
serial dealing with the work of the modern brand 
of alchemist, and hoped in some future year to be 
able to add to it further chapters describing the 
adventures and travels of the bombarding particles 
by means of which a whole mass of facts had been 
secured as to the constitution of the most minute 
but most formidable fortress known in the world 
to-day, viz., the atomic nucleus. 








THE KANDO SYSTEM OF ELECTRIC 
TRACTION ON THE HUNGARIAN 
STATE RAILWAYS. 

(Concluded from page 298.) 

Tue traction motor used on the locomotives of the 
Hungarian State Railways, which are now operating 
on the Kandé system, is illustrated in Figs. 13 and 14, 
page 351, while its construction will be clear from the 
section given in Fig. 12, on page 350. It is of the multi- 
phase induction type, with the primary winding on the 
rotor a, and the secondary on the stator b, this arrange- 
ment being adopted to facilitate the independent short- 
circuiting of the coils on the latter and thus to ensure a 
uniform torque whatever the number of rotor poles. 
It can be run at four speeds, the change-over being 
effected by altering the number of rotor poles. The 
shaft is of high-quality steel and carries a hollow steel 
casting or spider on to the ends of which the case- 
hardened steel journals are pressed and on to which the 
core is bolted. This core consists of six circular rings d, 
which are reinforced axially by electrically-welded 
channels ¢. It contains 540 slots, in which two inde- 
pendent windings are laid. The outer of these wind- 
ings is three-phase with 72 poles, though it can be 
connected so that 36 poles are obtained. It can 
also be tapped at 18 points, which are connected to 
the six slip rings e,. The inner winding consists of 
thirty-six coils of 30 turns each, which are connected 
six-phase so as to give 24 or, alternatively, 18 poles. 
This winding is tapped at seventy-two points, which 
are connected to ten slip rings é¢,. As will be gathered, 
each of the two windings can be arranged to give two 
different numbers of poles, and the motor can there- 
fore be run at four speeds in either direction. For 
instance, if the inner winding is connected to give 
18 poles and is supplied with four-phase current, a 
synchronous speed of 333 r.p.m., corresponding to a 
locomotive speed of 100 km. (62 miles) per hour, is 
obtained, while if it is connected to give 24 poles and 
supplied with six-phase current, the resulting syn- 
chronous and locomotive speeds will be 250 r.p.m. and 
75 km. (46-6 miles) per hour, respectively. On the 
other hand, if the outer winding, which is always 
supplied with three-phase current, is in circuit, speeds 
of 167 r.p.m. and 83 r.p.m. will be obtained, depending 
on whether a thirty-six or seventy-two pole combina- 
tion is used. The corresponding locomotive speeds in 
these two cases will be 50 km. (31 miles) and 25 km. 
(15-5 miles) per hour. These figures refer to the 
passenger locomotive, the road speeds for the freight 
locomotives being 68-3, 57-5, 34:3 and 16-6 km. 
(42-5, 32, 21-3 and 10-3 miles) per hour, at the same 
four synchronous speeds. 

The stator casing of the motor was built up by elec- 
tric welding, the plates being of box form to give maxi- 
mum stiffness for a given weight. Its internal diameter 
is 2,620 mm. (8 ft. 5 in.) and its width 820 mm. 
(2 ft. 8 in.), the air gap being 2 mm. (0-08 in.) across. 
Its winding consists of a closed multi-phase loop of 144 
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seotions, which is placed in 576 slots and is tapped at 48 
points, so that each group of three coils of 12 turns can 
be independently short-circuited, for the reasons already 
mentioned, by the liquid starter described below. 
These groups are mutually displaced round one-third 
of the periphery with a winding step of |: 11. 

The rotor shaft is supported in three-part spherical 
bearings g in Fig. 12, the bushes of which are fitted 
with separate adjusting wedges and screws, so that the 
clearance can be adjusted and the rotor reset centrally 
in the stator. As the length and uniformity of the 
air gap determine the resistance of the magnetic 
circuit, it is very important to be able to adjust it 
accurately ; otherwise it would be necessary to make 
the gap longer than the optimum value, and thus 
cause an increase in the magnetising current and in 
the weight and cost of the phase converter. The exact 
adjustment of the bearing clearance to within 0-15 mm. 
(0-06 in.) is also of importance in ensuring good lubri- 
cation and in preventing excessive heating. The two 
seta of wedges are also shown in Fig. 12, one, i, acting 
radially and enabling the shaft to be adjusted centrally, 
while the other, &, acts tangentially between the 
bushes and permits the bearing clearance to be varied. 
The length of the air gap can be checked by inserting 
feelers through openings m in the end shield, while the 
bearing clearance can be similarly checked by pushing 
steel tapes through the radial guide slots, which are 
provided at two places on the front surfaces of the 
bushes. Lubrication is ef‘ected by gravity from a 
reservoir, which is supplied with oil by two pumps 
driven direct from the shaft. The two driving 
cranks f, which are connected to the road axles, as 
described in the first article, were hot-pressed on to 
the shaft outside the bearings, and have a relative 
displacement to one another of 90 deg. It was specified 
that the limit of error in this angle should not exceed 

1 minute of arc, but actually it has never been more 
than half that amount, and in some cases is not measur 
able, even with the finest instruments. The fan, by 
which air is drawn over the rotor and stator, is arranged 
above the motor, as shown at A, in Fig. 12, and discharges 
through the roof. The overall diameter of the motor 
is 3,143 mm. (10 ft. 7 in.), the maximum width being 


1,185 mm. (3 ft. 10 in.) and the weight, including the 
oranks and 


balance-weights, but without the fan, 
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which 10,000 kg. (9°8 tons) 
is represented by the rotat- 
ing parts. The large size 
of the motor has enabled the 
various parts to be made 
more accessible than when 
two or more smaller driving 
units are employed. 

The switchgear which has 





been installed to control 
this equipment was de- 
signed to fulfil two main 


functions: to start and vary 
the speed of the locomotive 
smoothly and independently 
of the skill of the driver, 
and to regulate the excita- 
tion the phase converter, so that the 
phase voltage generated would correspond at any 
instant to the load requirements, thus ensuring that 
the power factor on the primary side is maintained 
at unity and the motor always runs at its optimum 
efficiency. To fulfil the first requirement it is 
essential that it should be 
number of poles and phases on the traction motor 
in a simple manner. This is effected by a mechani- 
cally operated pole-changer. It is also essential that 
during acceleration the tractive effort, and therefore 
the motor torque, should remain constant, a condition 
that is met by regulating the liquid starter in the 
secondary circuit of the motor automatically, so that 
its resistance is gradually reduced and so that it is 
cut out altogether when the motor reaches synchronous 
speed. The pole changer F, liquid starter G, and 
exciter rheostat W, which are shown in Fig. 8, on page 
297, of our issue of March 17, are therefore, operated 
automatically by devices which are set electro-pneu- 
matically by two levers in the driver's cabs. The first 
lever is used to select the speed combination it is desired 
to use by placing the appropriate switches in the correct 
position for closing. The second lever increases the 
excitation of the phase converter, until the locomotive 
starts. Thereafter the resistance in the liquid starter 
is cut out automatically at such a rate as to keep the 
power taken by the motor constant, the value being 
that which gives the maximum efficiency and practically 
unity power factor with the excitation in use. The way 
in which this is done is described in more detail below. 
A view of the pole changer is given in Fig. 15. As 
shown in Fig. 8 it has eight working positions, thus 
enabling connections corresponding to 72, 36, 24 and 
18 poles, or to synchronous speeds of 83, 167, 250 
and 330 r.p.m., respectively, to be obtained in either 
direction. Itis provided with five triple-contact and 23 
double-contact contactors, those required for a parti- 
cular speed or direction being first selected by turning 
the camshaft which is visible at the bottom of the illus- 
tration, and is connected by rods to the master con 
trollers. The contactors are closed by a pneumatically 
operated servo-motor, which can be seen on the left 
of Fig. 15, and drives an operating shaft which is 
placed just above the camshaft. The employment 
of individual contactors for each connection has the 





of 


multi- | 


| against 


18,500 kg. (18:2 tons), of | advantage that time is saved, interlocking simplified, 


and the number of contactors in series is reduced. 
There is no increase in wear and tear, since all the 
contactors are not in use during each operation. 
Arcing is eliminated by the use of shields, while to 
reduce pitting rolling type contacts are used. 

The liquid starter, which, as has already been 
stated, is employed to cut out the resistance in the 
stator circuit of the motor and finally to short- 
circuit it, thus enables the torque of the latter to be 
regulated, in accordance with the speed. It can be 
seen just behind the left-hand cab in Fig. 7, on 
page 296 of our issue of March 17, and its con- 
nections are shown diagrammatically in Fig. 12. It 
consists of a cylindrical iron tank a, which is mounted 
on a second tank 6, containing soda solution. The 
latter is kept in continual circulation by two pumps ¢, 
one of which acts as a stand-by. Round the lower 
periphery of the starter tank are a series of holes e, 
through which the solution is forced by the pumps 
the cast-iron tips of the electrodes d, its 


return to the lower tank through the opening f, being 


possible to alter the | 


controlled by a weir g, which consists of a vertical 
cylinder with open ends. This weir slides in the 
opening f, so that the solution can only run back into 
the lower tank over its upper edge. By raising or 
lowering the weir it is therefore possible to regulate 
the level of the liquid in the starter and thus to vary 
the resistance in the secondary circuit of the motor. 
When the weir reaches its uppermost position at the 
end of the accelerating period it comes up against 
stops, so that its mouth is closed. The solution must 
then flow back into the tank through the openings h, 
at the lower end of the weir, thus slowing down the 
circulation to such an extent that boiling occurs. The 
resulting increase in the conductivity of the solution 
is then sufficient to cause a short-circuit. The elec- 
trodes d, of which there are 48, are solidly connected 
to the stator tappings and are arranged so that ample 
space is left in the middle of the tank. The weir is 
raised and lowered by the cylinder i, the piston of which 
moves upwards or downwards relative to the hollow 
fixed rod &. Air is admitted to this cylinder through 
this rod and the pipe w, by operating the control 
valve r. To ensure smooth operation, as well as 4 
definite height of lift, the movement of the piston is 
controlled by a spring 1. On its way to the starter 
tank the solution is cooled by being passed through the 
cooler m, which is cooled by a current of air generated 
by the fan of the main motor. 

The master controllers in the driver's 
worked by two levers, one of which operates the pole 
changer, thus altering the speed and the direction of 
travel, while the other adjusts the liquid starter and 
varies the excitation of the phase converter, thus 
determining the starting torque and acceleration of the 
motor. The first operation is effected pneumatically, 
the initial movement of the lever bringing the pole 
changer into the desired position, after which a further 
movement admits air to the servo-motor and the pole 
changing contactors are closed in the way already 
described. The effect of moving the second lever 
may be explained by referring to Fig. 12, where it 
indicated at As will be seen, it is connected to 


cabs are 


n. 
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Fie. 14. Roror or Traction Moror. 











the rheostat p is adjusted and further resistance is 
inserted in the shunt circuit of the exciter vu. The 
secondary voltage of the converter and the potential 
difference across the motor terminals therefore fall. 
This operation continues until the mechanism finally 
comes to rest in a position which corresponds to the 
| power required by the locomotive to drive the train 
at constant speed, while should the load increase, 
owing to a gradient, the necessary alteration in the 
excitation is made automatically. As this position 
| corresponds to a definite position of the exciter sheoeten, 
|the output will bear a definite relationship to the 
exciter current, the latter being adjusted to give unity 
power factor and to ensure that the motor operates 
at its optimum efficiency. In order to maintain the 
power factor of the primary circuit at unity when the 
traction motor is not running, a switch is incorporated 
in the master controller, which disconnects the motor 
j |from the phase converter and replaces the exciter 
rheostat by a constant resistance, which adjusts the 
exciting current to that required by the converter at 
no load. To proceed to the next speed the driver 
has only to switch off and go through the above series 
of operations with the speed lever set to another 
combination. 

It will, therefore, be gathered that driving the loco- 
motive is an exceedingly simple matter, the operations 
being confined to the adjustment of the levers when 
starting and changing speed, to slight movements of 








Fie. 15. Poise CHANGER. 


the control valve r, through a link mechanism o 
and spring ¢, so that it can move the valve down- 
wards, and thus cause air to be admitted into the 
cylinder i. This admission continues until the liquid 
in the starter has reached such a level that the power 
taken by the motor, that is the force exerted by the 
relay g, overcomes the spring ¢, when the valve is 
closed again. During acceleration this operation is 
effected automatically, more and more air being 
admitted until the weir reaches its eee position, 
so that the driver is relieved of responsibility. At the 
same time the lever n moves the arm of the rheostat p, 
in the exciter circuit to a value which is determined 
by the power required by the motor. This enables 
the necessary tractive effort to be obtained and to be 
maintained approximately constant until the desired 








the hand rheostat, X in Fig. 8, page 297, ante, when 
running, and to observing the various instruments. 
These include wattmeters and voltmeters showing the 
| power and pressure in the primary and secondary 
speed, as determined by the setting of the lever, has | °itcuits, speed indicators for the phase converter and 
been reached. This takes place at the end of the | for the train, an exciter ammeter and voltmeter, and 
acceleration period when the liquid starter is practically | a power factor indicator, all of which are indicated at 
short-circuited and the power absorbed by the motor | Y in Fig. 8. As already mentioned, when travelling 
corresponds to that required to overcome the track |40wn grade, regenerative braking takes place auto- 
resistance. At this point a reduction in the excitation | ™4tically, current being generated in the motor, and 
of the pha8e converter is necessary, to effect which | after transformation in the e converter, being 
the control cylinder in Fig. 12 is used. As will | returned to the line. During braking, the excitation 
be seen, this is connected to the air cylinder i, of the | automatically regulated in the way already described, 
liquid starter, the piston of which is then in its highest |and the converter is protected against the excessive 
position. Further admission of air therefore causes | 8Peed, which would occur if the connection to the line 
the pressure in the system to rise until it reaches | W¢Te broken, by the centrifugal device U in Fig. 8, 
the limiting value of 4 kg. per square centimetze | In addition to the auxiliary equipment which has 
(57 Ib, per square inch), when the piston in the control | already been mentioned, it may be pointed out that the 
cylinder s, is depressed. This movement operates compressed air required for operating the switchgear, 
the link mechanism through the rod v, so that’ brakes, sanders and whistles is obtained from two 
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compressors, one of which is of the Ganz-Kandé type, 


while the other was manufactured by Messrs. Reavell 
and Company, Limited, Ipswich. The first of these is 
of the four-cylinder vertical type and is electrically 
driven by a direct-coupled motor at a speed of 580 
r.p.m. ft is capable of compressing 900 litres (31-8 
cub. ft.) of air per minute to a pressure of 8 kg. per 
square centimetre (113 lb. per square inch), The 
second is of the two-cylinder vertical type, its capacity 
being 1,400 litres (49-5 cub. ft.) of air when running 
at 720 r.p.m. Each compressor is cooled by a small 
fan. The air for braking purposes is stored in two 
tanks with an a te capacity of 1,300 litres (45-9 
cub, ft.) while, in addition, a 250 litre (9 cub. ft.) tank, 
y in Fig. 12, is provided for supplying air to the other 
equipment. This tank is fed from the larger tanks and 
is connected to them through a non-return valve so 
that the brake pressure is always maintained above a 
value of 5 kg. per square centimetre (71 lb. per square 
inch). 

The motors operating the auxiliary equipment are 
supplied with three-phase current at a pressure of 
from 70 volts to 110 volts from the auxiliary winding 
of the phase converter through a circuit-breaker 
which is marked Z in Fig. 8; and is controlled by the 

ush-buttons H, and Hy. This circuit-breaker is 

tted with overload and no-load trips, the latter also 
being operated when the individual switches controlling 
the various motors are opened. Tae switches are 
indicated at C,. The lighting circuits are supplied at a 
pressure of 24 volts froma 1-5 kv.-a. transformer which 
is indicated at N in Fig. 8, and is also supplied from 
the phaseconverter, A 24-volt 80-ampere-hour battery 
A,, on the same diagram, is also provided as a stand-by 
and to provide current for the signa! lamps and distance 
thermometers. The change-over from one system of 
supply to the other is effected by the switch shown at 
B,. The auxiliary motors can also be supplied from 
workshop circuits through the plug G, in Fig. 8. 

As mentioned in the first part of this article, con- 
tracts for four complete substation equipments for 
this electrification, as well as for the motors and 
control gear for 36 locomotives, were placed with 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, in April 1931. 
Certain electrical parts of the locomotives, including 
the phase converter, described in our issue of March 17, 
were made by Messrs. Ganz and Company, Limited, 
Budapest, while the bodies were built by the Royal 
Hungarian State Engineering Works. All the sub- 
station equipment has been delivered, and two are in 
commission, and the same applies to two of the passen- 
ger and two of the freight locomotives, which it was 
stipulated should be completed and tested before further 
work on this portion of the contract was proceeded with. 
Actually the two passenger locomotives were sub- 
mitted to exhaustive tests during May, June and July 
of last year, were placed on intermittent service in 
August, and in regular service on September 12. 
Since the latter date they have averaged 300 miles a 
day each. The two freight locomotives have been 
similarly tested and put into regular service. The 
equipment supplied by the Metropolitan-Vickers Com- 
pany was conveyed from Manchester to Budapest in 
through wagons via the Harwich-Zeebrugge train ferry, 
a total distance of 1,266 miles. This is said to be the 
first time that British Railway wagons have travelled 
so far into Central Europe. 


; 


NOTES ON NEW BOOKS. 


A KNOW! EDGE of exponential and hyperbolic functions 
is essential for the solution of many problems met with 
in engineering practice, and those who have occasion 
to make calculations involving these functions may 
find in 7he Exponential and Hyperbolic Functions and 
their Applications, by A. H. Bell, B.Sc. (London: 
Sir Isaac Pitman and Sons, Limited, price 3s. 6d. 
net.) just that information which is required. The 
treatment is not intended to be of an academic character 
the author, in fact, speaks of it as an experiment in 
mathematics. It does, however, indicate in the 
briefest manner possible how the various functions are 
derived and how they may be’ applied. The last 
chapter, which deals with vectory, rotors and operators, 
summarises work which will be of help in connection 
with electrical calculations. 








On more than one occasion we have drawn attention 
to the remarkable series of low-priced but well printed 
and authoritative tracts on mathematical physics for 
which we are indebted to French publishers. Amongst 
them we now note one on L' Idée Générale de la Mécanique 
Ondulatoire et de ses Premiéres Applications, by Marcel 
Boll. This is published by Messrs. Hermann et Cie, 
Paris, at 15 francs net, and is essentially an up-to-date 
synopsis of wave mechanics. The first three chapters 
are mainly mathematical. The author recalls that 
it was about 100 years ago that Hamilton showed 
that there was a formal analogy between the propaga- 








tion of a wave and the motion of material particle. 
This analogy forms the basis of wave mechanics, in 
which a particle is represented by the group velocity 
of a wave system. The second chapter deals with the 
indeterminancy of sub-atomic processes, whilst the 
energy levels of the electron in the atom are discussed 
in Chapter III. Here it is shown how naturally the 
orbits of the Bohr model follow from the mathematics 
of wave systems. Questions of valency and chemical 
affinity form the subject of Chapter IV. These are 
related to the four quantum numbers, n, I, m and r, 
which specify the “ position’ of an electron. Just 
as no two material particles can have, at any given 
instant, the same co-ordinates in three dimensional 
space, so no two electrons in an atom can have the 
same quantum numbers. This is the exclusion prin- 
ciple of Pauli. One of the great triumphs of wave 
mechanics has been the prediction, since confirmed, 
that there are two kinds of hydrogen, a fact as unsus- 
pected by the professional] chemist as was the existence 
of argon until the experiments of the physicist, Lord 
Rayleigh. Another noteworthy achievement has 
been the calculation from spectroscopic data of the 
heats of dissociation of various molecules. 





Die Schnelldrehstahle. By Dr.-Ing. Wilhelm Oertel 
and Dipl.-Ing. Arthur Griitzner. (Dusseldorf: Verlag 
Stahleisen, m.b.g., price 12 marks) deals in a very 
comprehensive way with the development, chemical 
constituents, physical properties and uses of high- 
speed tool steels. The origin and method of refining 
each constituent is carefully reviewed, together with 
the part played by each element in the final product. 
The chapter on the heat treatment of these steels 
deals with the subject in a scientific as well as a practical 
manner. Suitable furnaces and the changes brought 
about by the various treatments are clearly described 
and well illustrated by numerous photographs. The 
changes in the physical properties with heat-treatment, 
and chemical constituents, are also given careful 
attention. The forces exerted upon the tool, the 
ye pee cutting speed for a predetermined depth 
of cut and feed on various metals, the effect of a 
cooling medium on the tool when in use, the shape of 
tool not to use as well as the shape to use, are all 
capably dealt with. An exhaustive study has been 
made of the patents of different countries relating to 
high-speed steels, and these are given in tabular 
form together with the chemical composition. The 
book may be considered a hand-book since it contains, 
in @ very concise form, most useful information and 
extensive references on the important subject of high- 


speed steels. 


To achieve economy and success in construction an 
intimate knowledge of practical operations is of 
importance, and this is very much the case where 
reinforced concrete is in question, particularly if of 
other than simple forms. With this in mind, a little 
book by Mr. G. P. Manning, Construction in Reinforced 
Concrete, recently issued by Messrs. Sir Isaac Pitman 
and Sons, Limited, at 7s. 6d. net, may be regarded 
with favour, if indeed to read a book from cover to 
cover with satisfaction may be accepted as evidence— 
a test which this book readily satisfies. The author 
deals in a thoroughly practical manner with the 
conduct of operations, beginning with the selection 
and grading of aggregates, and proceeding to the 
treatment of cement, the gauging, mixing and placing 
of concrete, with subsequent curing. Attention is 
given to the reinforcing steel, from listing to bending, 
assembling, and fixing. Special attention is also paid 
to the design of shuttering with respect to strength, 
stiffness and convenience, and many readily under- 
stood diagrams arc given to facilitate the selection of 
scantlings to ensure satisfactory results. Examples 
are worked illustrating the use of the diagrams, and 
there are also many detailed figures of practical cases 
of shuttering for various purposes, with instructions 
respecting the procedure when striking the forms. This 
book, it is evident, could only be written by one 
thoroughly conversant with the subject. To those 
not yet familiar with this class of work it should prove 
of the greatest value, and those already experienced 
will find it useful and interesting, though they may 
not always agree with the author—as, fur in- 
stance, in the arrangements approved for concreting 
tall columns, with what must be a somewhat sloppy 
mix. 








An interesting mathematical study by J. Lamoen, of 
the periodic forces arising from the action of the wind 
on slender structures, has recently been published by 
the Belgian Royal Academy as a thesis of some 50 pages, 
entitled Sur la Solicitation Dynamique des Edifices 
Elancés par le Vent (Brussels: Marcel Nayez). The 
author develops the equations of motion for the simple 
case of a loaded vertical cylinder, encastrée at its lower 
end, and subject to forced oscillation. He then pro- 
ceeds to apply the analysis to determine the mode of 


vibration and stresses produced by various assumed 
conditions of wind loading in a number of simplified 
structures representative of chimneys, lighthouses and 
water towers. In certain respects, the mathematical 
theory is only approximate, and its application, as the 
author is careful to point out, involves simplifying 
assumptions as to the elastic properties of the structures 
considered, the character of the “ built-in ” foundation, 
and the nature and distribution of wind forces. Within 
these rather wide limits, Monsieur Lamoen’s work 
covers an important range of structural engineering. 
It should serve, on the one hand, as a safeguard 
against the probability of dangerous resonant vibration, 
and, on the other, as a step towards the more rigorous 
analyses which advances in scientific knowledge are 
likely to demand. 


The first edition of Elektrische Lichtbogenschweissung, 
by Karl Meller (Leipzig: 8S. Hirzel, price 26 marks) 
appeared in 1925. The present volume extends the 
earlier material, and constitutes a useful guide to 
modern practice in this important engineering applica- 
tion. Following a brief account of the essential pro- 
perties of a welding arc, the first 100 pages are de- 
voted to welding equipments and to the characteristics 
of the special electrical machines devised for the purpose. 
The next 150 pages deal mainly with the welding of 
steel; types of joints, electrode materials, comparative 
costs, &c., are treated in detail, and some attention 
is given to cast steel, cast iron, and other metals, 
and to cutting. Methods of testing are next described 
at length, and the last 100 pages contain a survey of 
applications, including shipbuilding, structural steel, 
electrical machine construction, and repair work. The 
book is liberally illustrated, and many valuable 
practical points are carefully explained. The import- 
ance of the subject is modern constructional work can 
hardly be over-emphasised, and the engineer with the 
requisite knowledge of German will not grudge the 
equivalent of 40s. for Herr Meller’s able exposition. 








The useful little book A Primer of Engineering and 
Building Science, Part I, compiled by Mr. 8. Owen 
(Messrs. Blackie and Son, Limited, price 2s. net), will, no 
doubt, serve its intended purpose of helping the student 
of elementary mechanics; more particularly, it may 
be useful to those following a course of lectures on the 
subject. The principles governing forces, moments, 
reactions, work, power, friction, the operation of 
machines, and the strength of materials are given, satis- 
fying, as any book should do, however elementary, 
the broad requirements of accurate statement, though 
in this case not always with the greatest clarity. 
There are some matters, simple in essence, which are 
at times rendered less intelligible by elaborate explana- 
tion, of which occasional instances may be found in 
this little primer; something may with advantage 
be left to the insight of the student. There is 
no substitute for individual thought. In addition 
to actual instruction there are given over 100 test 
questions, as examples to be worked, with the relevant 
solutions, which should be found of advantage in 
getting a grip of the principles expounded. For the 
working of these nothing more is needed than simple 
arithmetical and geometric methods. 








PROGRESS IN ELECTRICAL 
RESEARCH. 


Tae Annual Report of the British Electrical and 
Allied Industries Research Association for the year 
ended September 30, 1932, contains a succinct account 
of the work that is being carried out by its specialist 
committees, which now exceed 70 in number. This 
work has not been facilitated by the financial position. 
In fact, at the beginning of the year the Council was 
not only faced with the prospect of a serious diminution 
in the government grant, but with a possible loss of 
income from other sources, owing to the industrial 
situation. Actually, however, the income was some- 
what larger than that of the year before, while ex- 
penditure was reduced and an embargo was placed on 
new commitments in all directions. 

Material progress has been made during the year 
towards ascertaining the real properties of dielectrics 
as distinct from the empirical measurement of their 
behaviour under given conditions. The importance 
of this is shown by recalling that the reliability of 
plant and apparatus is largely dependent on its 
insulation, and it is stated that if the materials used 
could be improved in electric strength by 50 per cent., 
the purchaser could afford to pay two and a half times 
as much. Such improvement might, it is considered, 
be achieved by a few years’ research work without an 
increase of cost. As it is, the annual value to the 
industry of the Association's researches on dielectrics 
during the last twelve years must run into six figures. 
The work carried out includes the correlation of the 








indications of theory with the properties of commercial 
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dielectrics by the use of improved technique of measure- 
ment. A series of critical studies on dielectric break- 
down have been concluded, and the investigation on 
thermal instability is approaching completion. The 
former has shown the existence of various types of 
breakdown with the same material under different con- 
ditions and that over certain ranges the laws of thermat 
instability apply; and also that the electric strength 
can be calculated from the power loss and permittivity 
data. The variation of these qualities at high stresses 
has been investigated, and an apparatus has been 


To Drains =< --—- 








developed by which dielectrics may be tested up to 
1,000 volts per inch without edge discharges or impor- 
tant stress-concentration effects. An instructional 
report upon the layout and operation of the low- 
tension Schering bridge has been completed, so that 
semi-skilled operatives are now able to make determina- 





tions of electric power loss under works conditions. A 
good deal of work has been done on untreated cotton 
tapes, on the ageing of cellulose acetate papers, on the 
composition of pigmented varnishes, and on new types of 
hard composites, such as porcelain, mica, and micanite. 


The investigations on cables included observations 
on a cable buried at a depth of 20 ft. The results 
showed that the increase in thermal resistance due 
to the increased depth were set off by decreased 
thermal resistivity in the neighbourhood of the cable. 
Simplified methods of calculating the heating of cables 
in multiple ducts were devised, and a number of 
tests were made to provide the data for the safe loading 
of cables used in wiring, especially when in proximity 
to metal work. The distribution of the wind along an 
overhead line has been examined, a research which 
should have excellent financial results. The endurance 
of steel-cored aluminium lines to vibration is also being 


|investigated. A critical résumé on modern practice 
| relating to the design, manufacture and use of rein- 


forced-concrete poles has been prepared for the Elec- 
tricity Commissioners. This deals primarily with the 
factor of safety to be specified and shows that a reduc- 
tion in the present value of 3} can be recommended. 
It is concluded that the employment of this type of 
pole can be fostered by closer attention to the principles 
underlying the correct use of concrete materials, 
methods of manufacture, and by standardisation. The 
drafting of proposals for a British Standard Specifica- 
tion has, therefore, been put in hand. The first section 
of the critical résumé on earthing has been issued, and 
it is now possible, from a knowledge of the resistivity 
of the soil, to design an electrode to have any given 
resistance. 

The study of electric-control apparatus is being 
continued with a view to obtaining a full understanding 
of the phenomena which occur during the ten-thou- 
sandth of a second when the current is in the region of 
its zero value. This has necessitated the development 
of recording apparatus tuned to pick out the precise 
period in an alternating-current wave or low-frequency 
transient required for the examination and measure- 
ment of high-frequency charges lasting only a few 
millionths of a second. The Association is still severely 
handicapped in securing the commercial development 
of its discoveries by the lack of adequate experimental 
facilities for heavy power tests. Happily, the provision 
of a central test house is now again receiving attention. 
Further work has been carried out in the development 
of a true oil-blast circuit breaker, as first built by the 
Association, that is, one in which the arc gap of the 
zero pause is filled with oil, not a mixture of gas and oil. 
Good progress has also been made with the develop- 
ment of the self-blast type, that is, one not requiring 
motors, pumps or other external supply of energy. 
Rupturing capacity within given dimensions and with 
given strength of structure has been doubled during 
the year and the chance of more important results is 
promising. Some attention has been given to the 
gas-blast type of breaker. 

Higher accuracy has been attained during the 
year in the study of the properties of steam at the 
highest temperatures and pressures, and information 
has been exchanged with others participating in the 
International Steam Tables Conference. Other work 
includes the investigation of interference with communi- 
cation circuits, of magnetic materials, of surge pheno- 
mena and of meter panels. 








OXY-ACETYLENE WELDING INSTAL- 
LATION AT L.G.O.C. WORKS. 


Tue whole of the vehicles operated by the London 
General Omnibus Company are overhauled at regular 
intervals at the company’s Chiswick repair works. The 
work involves the extensive use of oxy-acetylene blow- 
pipes, and until recently, the two gases were supplied 
at the various working stations in cylinders. Although 
convenient in some respects, this system involved the 
frequent handling of a large number of bottles, which 
had to be taken through the works, and there was 
always the possibility that work might be held up at 
an inconvenient moment, owing to either an acetylene 
or an oxygen cylinder becoming exhausted. The cost 
of the acetylene amounted to a very considerable 
sum in the course of a year, as the normal consump- 
tion was about 2,000 cub. ft. per day, and with a view 
to effecting economies in this direction, and ensuring 
a continuous supply of both gases, it was decided to 
establish a central station from which both gases could 
be supplied to the works through pipe lines, the acety- 
lene being generated on the spot. The new system has 
the further advantage that the inconvenience and 
expense of handling the cylinders in the works is avoided. 

The plant for both the acetylene and oxygen supplies 
was installed by Messrs. C. 8. Milne and Company, 
Limited, Harley Works, Octavius-street, Deptford, 
S.E.8., two of the firm’s automatic feeding and de- 
sludging generators being employed to generate the 
acetylene. The oxygen is supplied from a bank of 
cylinders, with special arrangements for convenient 
handling. The gases are supplied to the various work- 
ing stations in the shops through steel piping, the lines 
being half-a-mile in length. Each generator is capable 
of an output of 700 cub. ft. of gas per hour, and they 
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are so arranged that when the carbide charge in one is 
exhausted, the other automatically comes into action. 
One attendant looks after the whole of the generating 
plant, the carbide storage, and the handling of the 
cylinders on the oxygen battery station. 

The general layout of the plant is shown in Figs. 2 and 
3, page 353, while details of the acetylene generators are 
given in Figs. 4 to 10, on this and the opposite pages. 
Part of the building in which both the generators and the 
battery of oxygen cylinders are housed is shown in Fig. 1. 
It will be noticed that the building is particularly well 
lighted and that ample ventilation is provided. Outside 
and to the right of the building is the gas holder, as shown 
in the plan, Fig.3. This holder is of the ordinary floating 
bell type, and has a capacity of 200 cub. ft. As shown in 
Fig. 2, it is fitted with a control valve to start and stop 
the operation of the generators, and a selector valve 
for effecting the change-over when one generator is 
exhausted. The building contains three rooms, as 
shown in Fig. 3, the generator room and oxygen 
battery station being at the two ends, with the carbide 
store between them. The generator room houses the 
two generators, the seal chamber, purifiers and gas 
driers. The layout of these components is shown 
diagrammatically in Fig. 2. It will be noticed that the 
sealing chamber, which serves to wash the gas and to 
prevent back flow from the holder when either generator 
is opened up for inspection, is common for both genera- 
tors. After leaving the holder, the gas passes through 
two purifiers, and also two d‘iers, before entering the 
main delivery pipe to the shops. The driers are not 
shown in Fig. 2, but are shown in Fig. 3, and can also 
be seen with the purifiers in Fig. 13, page 358. Both 
driers and purifiers are arranged so that one can be 
shut off for recharging while the whole of the gas is 
temporarily passed through the other. Two pits for 
the residue are located alongside the generator house, 
as shown in Fig. 3, the sludge flowing into them through 
open gulleys. Sluice gates are incorporated so that 
either pit may be closed when it is desired to allow the 
residue to settle sufficiently for easy removal. At the 
farther end of the sludge pits are two smaller pits forming 
traps to prevent any lime from reaching the drains. 

Before dealing further with the layout of the 


plant, it will be advisable to describe the construc 
page 


tion of the generators, shown in Fig. 132, 
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358. <A diagrammatic section through one of the two 
machines, which are identical, is given in Fig. 4. 
The machine is designed to consume lump carbide 
between 25 mm. and 50 mm. screen size, the hopper 
having a capacity of 10 cwt., giving a yield of about 
5,000 cub. ft. of gas. The door at the base of the 
hopper, which is fitted with a number of curved 
forks, is closed while the hopper is being charged. 
I'he door makes a gastight joint, thus prevent- 
ing air from reaching the interior of the generator 
during charging. On re-opening the door, the carbide 
falls on to a conveyor, and one of the chief features 
of the plant is the manner in which this conveyor is 
operated so as to give a definite relationship between 
the volumes of carbide and water introduced into the 
generator. This automatically limits the temperature 
of generation and ensures even operation. The 
conveyor is driven by a water engine, details of the 
arrangement being shown in Fig. 5. The supply of 
water to the engine is regulated by the movement of the 
gas holder, the regulating gear being shown in Fig. 6. 
The supply from the water main is brought to a valve, 
shown in section in Fig. 7, which is normally kept 
closed by a spring. This valve mounted on the 
gas-holder tank, as shown in Fig. 6, and when the 
holder falls below a certain point, the lever at the base 
of the valve is moved by the end of the bar, shown in the 
figure, coming into contact with it. The valve is 
thus opened, allowing the water to pass to the engine 
on the generator in use at the moment. Should the 
supply of gas exceed the demand, the holder rises and 
the valve is closed by the spring. When the carbide 
in the generator in use becomes exhausted, the gas holder 


is 


will continue to fall until a slotted bracket attached to 
it passes the twisted portion of the bar shown to the left 
in Fig. 6. This bar is free to revolve in its attachment 
to the frame at the top, and is provided with a dog- 
clutch at the bottom, engaging with a pin through the 
spindle of a two-way valve. This valve is shown in 
Fig. 8, and it will be clear that when the bracket 
passes the twist on the bar, the valve will be rotated. 
causing the water to pass to the engine on the second 
generator. To prevent the ensuing rise of the holder 
from again rotating the two-way valve, the driving dogs 
are tapered, and the head on which they are cut Is a 
sliding fit on the bar so that the dogs can rise over the 
pin. 

The water engine is shown in Fig. 5, with the ratchet 
gear for the conveyor and various interlocks which will 
be referred to later. The inlet and exhaust ports are 
on the sides of the valve box at the heights marked, and 
it will be noticed that, in the position shown, the inlet 
is in connection with the lower side of the piston, 
while the upper side of the latter is open to one of the 
two exhaust branches. A further upward movement ol 
the piston operates the valve through the mechanism 
shown and reverses the direction of flow, causing th« 
piston to move down on its working stroke. At the 
end of the latter, the flow is again reversed, and the 
engine will thus continue in action until the water 
supply is cut off by the rise of the gas holder. It will be 
observed that, in the position shown, the paw! is held off 
the ratchet by a cam, which prevents it from engaging 
with the ratchet during a portion of its stroke. Th 
idle period can be varied by moving the cam forward 
or backward, an arm with a clamping screw, working 
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across @ quadrant, being provided for this purpose, as | 
shown. The object of varying the effective stroke of | 
the ratchet is to provide for different classes of carbide, | 
which vary in the amount of heat given off. The | 
conveyor hardly calls for comment, but it may be 
mentioned that the cross links are in the form of 
chains, these having been found more effective than 
rigid bars. 

The movement of the conveyor keeps the sealing 
door at the base of the hopper, which rests on the chain 
as shown in Fig. 4, in a state of constant agitation, thus 
preventing the carbide from bridging. Very little 
power is required, since the carbide is not churned up, 
and consequently there is no danger of striking a spark 
through jamming and friction. On leaving the conveyor, 
the carbide falls down the chute, shown in Fig. 4, on 
to a grid in the centre of the water space. The ex- 
haust water from the engine flows into the generator 
through the small pipe shown in section to the right 
of this grid, and is directed so that the stream of cool 
water attacks the carbide. The carbide and water are 
thus introduced into the chamber in measured pro- 
portions. The inflow of water, the rising bubbles of 
gas, and the heat of generation, all combine to cause 
circulation of the water, the desired direction of flow 
being ensured by the baffle plate to the right of, and 
above, the grid. The great bulk of the lime residue, 
in the form of floating particles, passes with the over- 
flow water into the evacuation chamber shown on the 
extreme right of the generator, and finally leaves the 
latter through the overflow pipe. It may be men- 
tioned that the path is sufficiently long to ensure that 
no live carbide can leave the generator. Should the 
pressure in the latter rise unduly from any cause, the 
water seal in the overflow pipe will be broken and the 
gas will pass straight to atmosphere, thus preventing 
the water in the tank from being lowered to a level at 
which dangerous heating might take place. Any heavy 
residue in the carbide, such as metallic substances or 
coke, will accumulate on the grid until it obstructs 
the free flow of the water, when the grid can be revolved 
by an outside handle. The heavy substances will 
then be stirred and tipped into the bottom of the tank, 
from which they can be withdrawn through the sludge 
cock provided. The cock is submerged in the sump, 
so that no inflow of air can occur when it is opened. 

The plant is very completely safeguarded against 
accidental misuse. The most prevalent cause of 
explosion in plant of this type is the overheating of 
carbide dust which drops into the water during charg- 
ing, Danger may also arise through air entering the 
generating chamber during the same process, and it is 
equally undesirable that gas should escape to the 
atmosphere. The arrangement of the interlocks can 
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best be followed by describing the charging process. 
It will be seen from Fig. 4 that there are two hand 
levers at about the level of the hopper door. The first 
operation is to move the left-hand lever, shown as the 
right-hand lever in Fig. 5, into the position shown in the 
latter figure. A shutter connected with this lever 
is thus placed across the conveyor. At the same time, a 
catch holding the left-hand lever in Fig. 5 is released, 
and a sickle-shaped cam plate is interposed between 
the pawl and the conveyor ratchet, rendering the pawl 
idle through the whole of its stroke. The next opera- 
tion is to move the right-hand lever in Fig. 4 to the 
position shown to the left in Fig. 5. This action 
raises the door at the base of the hopper against 
a rubber seal, the movement being effected by a roller 
on the end of a short lever keyed to the same spindle 
as the handle. At the same time, a cover encasing the 
hand screw on the door at the top of the hopper is 
lifted, when the door may be opened for recharging. 
When charging is finished, and before finally screwing 
home the cover, the left-hand lever in Fig. 5 is moved a 
short distance determined by a spring-loaded stop. In 
this position, the door is just unsealed, and the gas 
trapped in the conveyor chamber, which is sealed by 
the water at the base of the chute, evacuates any air 
in the interstices between the carbide lumps in the 
new charge, thus completely eliminating air from the 
plant. It may be noted that the right-hand lever in 
Fig. 5 cannot be moved sufficiently to release the left- 
hand lever until the hopper is practically empty, as any 
appreciable body of carbide on the conveyor holds up 
the flap. This prevents interference with the controls 
before the hopper is discharged, 

If it is desired to draw off the whole of the water 
in the generating chamber and to refill with clean 
water, this can be effected without the admission of 
air or loss of gas. As the water level falls, gas is 
drawn in from the holder, and the outflow is sealed by 
the trap shown in Fig. 4. On refilling with fresh water, 
the gas simply returns to the holder. A large manhole 
is provided in the side of the tank, but it is only neces- 
sary to open this at six-monthly intervals to inspect 
and clean out the interior. The conveyor can be 
removed as a complete unit if required, the driving 
spindle being arranged for withdrawal through the side 
of the casing, when the conveyor can be drawn out 
through the door provided at the end. 

We may now return to the layout of the plant, shown 
in Figs. 2 and 3. The driers are of the standard type, 
and hardly call forcomment. The purifier chamber has 
a removable inner casing to facilitate emptying and 
charging, but this casing, instead of being water-sealed, 
is furnished with a conical rubber joint, which fits direct 
on to the inlet pipe, making a leak-proof joint, and 





ensuring that all the gas shall pass through the purify- 
ing material. It is frequently the practice to water 
seal both the casing holding the latter and the cover, 
but Messrs. Milne prefer the arrangement described, on 
the grounds that the material cannot become wet from 
water creeping up the casing, leading to choking, and 
that the water-vapour content of the gas cannot be 
increased by vapour taken up from the seals. The seal- 
ing chamber between the generators and the gas holder 
is shown in Figs. 9 and 10. The generators are con- 
nected to the two large pipes shown on the left, which 
have expansion chambers at the top, and the gas leaves 
through the central pipe. The overflow pipe on the 
right is protected by a water seal similar to that on the 
main generators. The top of this seal regulates the 
level of the water in the chamber when the plant is 
functioning normally. Any sudden excess of pressure 
will, however, eject the small quantity of water in the 
seal and allow the gas to escape to atmosphere. When 
the sludge cock of the generator is opened, the partial 
vacuum in the latter will cause the water to rise into 
the expansion chamber referred to, the level falling 
in the main chamber at the same time. When this 
level reaches the bottom of the inlet pipe, the gas will 
bubble through the column of water and flow into the 
generator. The system is sealed from the atmosphere 
during this process, any water from the seal chamber 
being prevented from reaching the generator by the ex- 
pansion chamber. 

Before dealing with the oxygen system, it may be 
mentioned that a davit hoist is provided for charging 
the generators, and that the floor of the carbide store 
is raised, so that when a lorry is backed against the door, 
the drums can be rolled straight on off the lorry plat- 
form. The davit hoist can be swung through an opening 
in the partition wall so as to pick up the drums directly. 
Turning now to the oxygen plant, shown in Fig. 11, page 
358, the oxygen battery room has also a raised floor for 
direct loading. As shown in Fig. 3 there are two banks for 
the reception of full and empty cylinders, respectively, 
with doors opening straight on to them. Between the 
banks is a stand and manifold for twenty cylinders, 
divided into two groups of ten, each group being con- 
trolled by a single stop valve and non-return valve. 
When one group of cylinders is exhausted, it is there- 
fore only necessary to open a single valve to bring 
the other group into use. In order that there may 
be no cessation of supply to the shop, an automatic 
alarm bell is fitted in the battery room, which rings 
when the pressure drops to a pre-determined point. This 
bell is shown on the upper panel in Fig. 14, page 358. 
The lower panel consists of four reducing valves in 
parallel, which can be warmed by means of electric 
heaters to eliminate the possibility of freezing caused by 
the rapid expansion of the oxygen. Their purpose is, of 
course, to reduce the cylinder pressure to about 80 lb. 
per square inch required in the shops. It will be 
evident from our description that the design and 
arrangement of the whole plant has been very care- 
fully thought out, and we may say, in conclusion, that 
it results in a saving, as compared with the previous 
system in use, of about 4/. a day. 








INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue spring meetings of the seventy-fourth session of 
the Institution of Naval Architects will be held in the 
lecture hall of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2, from Wednesday, April 5, to 
Friday, April 7. The annual dinner of the Institution 
will take place in the Grand Hall of the Connaught 
Rooms, Great Queen-street, London, W.C.2, at 7.30 
p-m., on April 5. The programme of the proceedings, 
and a list of the papers to be presented and discussed, 
are given below. 


Wepnespay, Aprit 5. 


At 10.30 a.m., presentation of the annual report of 
the Council, election of officers, presentation of the 
Institution premium to Dr. G. Kempf and Mr. H. 
Lerbs, and presidential address by Lord Stonehaven. 
‘Consideration of the Improved Forms of Modern 
Cargo Steamers and the Effect on their Operating Costs 
due to their Low Fuel Consumption,” by Messrs. J. T. 
Batey and J. L. Batey ; and “Tonnage Measurement,” 
by Me. N. G. Nilsson. 


Tuurspay, Aprit 6. 

At 10.30 a.m., ‘‘ The Use of Electric Arc Welding in 
Warship Construction,” by Mr. C. 8. Lillicrap; ‘‘ Con- 
structional Tests on Mild-Steel Rolled Sections with 
Electrically-Welded Joints,”’ by Professor B. P. Haigh ; 
and “ Stress Distributions in Fusion Joints of Plates 
Connected at Right Angles,’ by Professor E. G. Coker 
and Mr. R. Russell. 

At 2.30 p.m., “ The Effect of Wind on Ship Per- 
formance,” by Dr. G. Hughes; “Screw Propeller 
Experiments with Models of Coasters,” by Dr. F. H. 
Todd; and “ The Effect of Local Hollowing Forward 
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with Varying Type of Sections and Length of Entrance,’ 
by Professor A. Lindblad. 

At 8 p.m., “ A Contribution to the Photographic 
Study of the Mechanism of a Ship’s Wake,” by Pro- 





TENDER. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 


fessor T. B. Abell; and ‘ Preliminary Calculations of | is given. Further details may be obtained on application 


the Sizes of Gyroscopes Required to Stabilise a Ship,” 
by Dr. P. Schilovsky. 


Fripay, Apri. 7. 

At 10.30 a.m., “‘ Naval Water-Tube Boilers. Experi- 
ments and Shop Trials,” by Eng.-Captain 8S. R. Dight, 
R.N.; “The Problem of the Water-Cooled Piston 
Rod in Two-Stroke Cycle Double-Acting Oil Engines,” 
by Dr. 8. F. Dorey; and “ Some Observations with 
Regard to the Problem of the Structural Design of the 
Pressure Hull of Submarines,”’ by Mr. R. L. Payne. 

At 2.30 p.m., “ A Suggested Method for Minimising 
Vibrations in Ships,” by Professor C. E. Inglis ; 
and “The Porpoising of High-Speed Motor Boast,” 
by Mr. W. G. A. Perring. 


ENGINEERING TRAINING AND 
EDUCATION. 


Faraday and Maxwell Scholarships.—The annual 
examinations for a Faraday Scholarship of 80 guineas 
per annum, tenable for two years in college and one 
year in a manufacturing works, and for a Maxwell 
Scholarship of 60 guineas per annum, tenable for two 
years in college and one year in a works, will be held 
at Faraday House on April 4, 5, and 6, next. Exhibi- 
tions may also be awarded to candidates who acquit 
themselves creditably in the above examinations, but 
who do not obtain the necessary marks to qualify for a 
scholarship. The subjects of examination for the 
Faraday Scholarship are geometry, algebra, trigo- 
nometry, dynamics, statics and hydrostatics, geo- 
metrical and freehand drawing, chemistry and physics. 
For the Maxwell Scholarship the subjects are mathe- 
matics, dynamics, statics, and hydrostatics. Further 
particulars regarding the scholarships may be obtained 
from the Registrar, Faraday House Electrical Engi- 
neering College, Faraday House, 62-70, Southampton 
Row, London, W.C.1. 


PERSONAL. 


Messrs. Perry anp Company, Luwrtrep, 36, Lancaster- 
street, Birmingham, 4, who are well known as manu- 
facturers of roller chains, have recently extended their 
activities to the manufacture of chains and drives for 
engineering and industrial purposes. 

The degree of Dr.-Ing. (honoris causa) has been con- 
ferred upon Mr. O. Wa.prica, of Siegen, by the Tech- 
nical High School, Fridericiana, Karlaruhe, in recognition 
of his services in the construction and manufacture of 
heavy machine tools. 

Mr. R. C. Carne, at the recent annual general meeting 
of the National Association of Heating, Ventilating and 
Domestic Engineering Employers, held at 12, Russell- 
square, London, W.C.1, was re-elected president for a 
second year of office. 

Messrs. CrossLty anp Company, 6, St. Mary’s-gate, 
Manchester, inform us that the agreement made between 
themselves and Messrs. Kitchen and Wade, Limited, 
Halifax, to amalgamate and manufacture the Swiss 
Rigid milling machines, has been cancelled. An agree- 
ment has been made between Messrs. Crossley and 
Messrs. Craven Brothers (Manchester), Limited, Reddish, 
Stockport, whereby Messrs. Craven Brothers have the sole 
manufacturing and selling rights for the Swiss Rigid 
milling machines. 

Mr. C. W. B. Crosstey has resigned his directorship 
in Messrs. Kitchen and Wade, Limited, Halifax, and in 


Messrs. Ormerod Shapers, Limited, Hebden Bridge, 
Yorkshire 
Messrs. Cart Zetss, Jona, and Messrs, Fritz 


Werner A.-G., Berlin, have come to an amicable under- 
standing regarding the manufacture and sale of Werner 
Microlux comparators and Zeiss Optotest comparators. 


Tue Crry or Lonpon Etecrric Licutine Company. 

The annual report of the City of London Electric 
Lighting Company, Limited, Falcon House, Aldersgate- 
street, E.C.1, shows that 108,000,000 units of electricity 
were sold during 1932, an increase of 11,000,000 units 
as compared with 1931. It is steted in the report that 
the major portion of this increase, namely, upwards of 
7,000,000 units, was sold in bulk to the Southwark 
Borough Council 


ENGINEERING AND ALLIED Trapes Exurst- 
-We have been informed that, owing 
to a change in Army Drill Regulations, the promoters 
of the Model Engineering and Allied Trades Exhibition 
will be unable to have the use of the Edmund Road Drill 
Hall, Sheftield, in April. The exhibition, however, will 
be held in the hall from October 7 to 14 next, from 2 to 
0 p.m., each day. Meanwhile, offers of interesting ex- 
hibits on loan will be welcomed by the secretary of the 
Sheffield Hospitals Council, Westfield Terrace, Sheffield, 
1, who will also supply details regarding the booking of 
trade stalls at the exhibition. 
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to the Department, the reference number appended being 
quoted. 

Surveying Instruments.—The supply of 600 box-wood 
scales, 800 measures of various types, and 40 cross-staff 
heads. The Survey of Egypt; June 6 (Ref. No. B.X. 
7,532). 


BOOKS RECEIVED. 

Technische Messungen bei Maschinenuntersuchungen 
und zur Betreibskontrolle. By A. GramBeErc. Sixth 
edition. Berlin: Julius Springer. [Price 24 marks.] 

Mines Department. Safety in Mines Research Board 
Paper No. 77. The Pressures Produced by the Striking 
of Momentary Arce in Closed Vessels. By T. 8. E. 
Tuomas. London: His Majesty’s Stationery Office. 
[Price 6d. net.] 

The Alloys of Iron and Molybdenum. By J. L. Greaa. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 36s. net.] 

Sydney Harbour Bridge. Middlesbrough : 
and Company, Limited. 

Russian rade. By Epovarp Lvusorr. London: 
Anglo-Russian Economic Society. [Price 3d. net.] 

Department of Overseas Trade. Economic Conditions in 
the Republic of Panama and the Panama Canal Zone, 
1931-1932. Report. By G. L. Rogers. London: 
His Majesty's Stationery Office. [Price ls. net.] 

Air Ministry. Aeronautical Research Committee. Reports 


Dorman, Long 


and Memoranda. No. 1479. Wheels, Fairings and 
Mudguards. By F. B. Braprretp and G. F. Mrp- 
woop. [Price ls. net.] No. 1485. Radial Engine 


Tested at Reduced Mixture Strength and with Variable 
Ignition Timing. By J. Swan and A. W. Morey. 
[Price 9d. net.}] No. 1489. Lift and Drag Measured 
in a Velocity Gradient. By F. B. Braprretp and 
J. Conen. [Price 4d. net.) London: His Majesty's 
Stationery Office. 

United States Bureau of Mines. Bulletin No. 346. 
Physical Testing of Explosives at the Bureau of Mines 
Explosives Experiment Station, Bruceton, Pa. [Price 
35 cents.} No. 351. Mining Petroleum by Underground 


Methods. [Price 15 cents.) Washington: Super- 
intendent of Documents. 

Analytical Mechanics for Engineers. By F. B. Srety 
and N. E. Ensien. Second edition. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 23s. net.] 

Technische Gesteinpriifung. By Proressorn H. Bur- 
CHARTZ, Drrt.-Inc. G. SAENGER, and Dr.-Ing. K. 
Srécxe. Berlin: V.D.1.-Verlag, G.m.b.H. 


United States Department of Labour. Bulletin No. 568. 
Wages and Hours of Labour in the Manufacture of Silk 
and Rayon Goods in 1931. [Price 10 cents.] No. 571. 
Wages and Hours of Labour in the Furniture Industry, 
1910 to 1931. Washington: Superintendent of 
Documents, 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Review.—Little improvement is apparent in the 
North-Western iron and steel and allied industries, and 
in almost all sections the demand continues quiet. At 
resent the feeling of depression, which is general in the 
Leavy industries, is accentuated by the recent turn of 
events in Russia. In the last few years local firms, 
notably electrical-plant manufacturers, machine-tool 
makers, and manufacturers of railway plant and equip- 
ment, have received substantial contracts from the 
Soviet Government. Russian financial indebtedness to 
manufacturers in the area is still considerable. Foundry- 
iron makers are still finding business exceptionally thin, 
as the heavy foundry trades and most of the jobbing 
foundries are as short of work as ever. The light- 
castings trade is experiencing rather brighter times, 
but throughout the steel industry, conditions are acute. 
Here the absence of bridge and other public-works 
contracts on anything like a normal scale is responsible 
for an almost entire lack of orders from the heavy users, 
while, for the most part, sales to users of other types 
of steel are little better. Manufacturers of special 
steels who, of late, have found conditions rather better, 
now report only a very moderate volume of business. 


Industrial Developments.—The recently-formed Bolton 
Industrial Development Committee has achieved an 
early success as a new industry, for the manufacture of 
partition slabs and bricks for houses and other buildings 
is to be established locally. The identity of the firm 
however, has not yet been disclosed. Messrs. Robert R. 
Stockfis, of Stockport-road, Manchester, manufacturers 
of motor-car souhgunsde and other accessories, have 
opened new works in Naylor-street, Liverpool. 

The Hematite Trade.—Conditions in the North-West 
hematite trade, while still encouraging, are scarcely 
as bright as they have been for the last two or three 
months. At the moment, home buyers are making 
rather shorter calls, and while local steelworks absorb 
the bulk of the local make, some local producers have 
recently found it necessary to put iron into stock. There 
is a general feeling, however, that the slight slackening 
off is only temporary and that the next month or two 
will see a further revival. In the Barrow steel trade 
there is a fair amount of activity on both home and 
overseas contracts. Several useful rail orders are on 
hand, and the hoop departments are also fairly well 
employed. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Business in Cleveland pig- 
iron is quiet, but the very restricted output does not 
fully satisfy requirements, and the moderate quantities 
stored at makers’ yards are steadily decreasing. Inquiries 
from abroad are few and small, though orders for overseas 
trade can be placed on substantially lower terms than 
rule for other business. As export prices are still matters 
of individual bargaining, they are difficult to fix defi- 
nitely. For local consumption quotations remain on the 
basis of No. 3 g.m.b. at 62s. 6d., whilst recognised market 
rates for supply to North of England buyers outside 
the Middlesbrough district are at the equivalent of No. 3 
at 64s. 6d., and delivery prices to customers in the 
Glasgow area are ruled by No. 3 at 62s. $d. Consumers 
just beyond the Middlesbrough zone continue to complain 
greatly at having to pay more for Cleveland iron than 
is charged to firms in Scotland. 

Hematite-—The heavy accumulations of hematite at 
the blast-furnaces are still increasing a little. Home 
demand is, however, expanding slowly, and Continental 
consumers of hematite are taking rather more interest 
in this market. Market values are at a comparatively 
very low level, and sellers hope to do some business with 
firms abroad, though obstacles to overseas trading are 
as difficult to overcome as ever. Quotations are the 
same for export as for home consumption. Ordinary 

ualities are put at 59s. f.o.b. and f.o.t., and No. 1 
deessigtion of hematite is at a premium of 6d. 

Foreign Ore.—Transactions in foreign ore are trifling. 
Consumers have little occasion to buy, and merchants 
are reluctant to sell at the unremunerative prices obtain- 
able. The market rate for best rubio remains at 15s. 3d., 
c.i.f., Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues in very ample supply and very moderate request. 
The principal local consumers are independent of the 
market, as they have substantial quantities of their 
own makes to draw upon. Sellers keep the quotation 
for good medium qualities at 15s. 6d., delivered to Tees- 
side works. 

Manufactured Iron and Steel.—Producers of some 
descriptions of semi-finished and finished iron and steel 
have more work to execute than for a considerable time, 
but further orders are much needed. Specifications for 
shipbuilding requisites are coming forward, and a few 
contracts for railway material have to be completed. 
Manufacturers of semi-finished materials are benefiting 
from the protected home market. Among the principal 
market quotations are :—Common iron bars, 9. 15s. ; 
best bars, 10/1. 5s.; double best bars, 101. 15s. ; treble best 
bars, 11l. 58.; packing (parallel), $/.; packing (tapered) 
10l.; steel billets (soft), 5%. 12s. 6d.; steel billets 
(medium), 71. 2s. 6d.; iron and steel rivets, 11. 5s. ; 
steel ship plates, 81. 15s. ; steel angles, 8l. 7s. 6d.; steel 
joists, 8/. 15s.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/. 10s. ; black sheets (No. 24 gauge), 91. 15s. 
for delivery to home customers, and 8l. 10s. f.o.b. for 
shipment overseas; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 15s. for delivery to home customers, 
101. 10s. f.0.b. for shipment abroad. 

Scrap.—There is continued scarcity of most kinds of 
iron and steel scrap. The price of heavy steel has 
dropped to 40s. as the result of a large consumer having 
stopped deliveries, but values of other descriptions are 
upheld. 

Ferro- Manganese.—Messrs. Dorman, Long and Com- 
pany, Limited, have re-kindled a blast-furnace that has 
been inactive for a considerable time at the Eston Works. 
This increases the number in blast to 18 of the 86 in this 
area. The re-lighted furnace is to manufacture ferro- 
manganese. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 


Iron and Steel.—Output in the raw and semi-finished 
steel trades has been slightly augmented. The = 
demand, however, leaves much to be desired. A large 
amount of plant continues idle, while producers have 
difficulty in planning ahead, owing to the absence of 
forward buying. Users still persist in ordering only 
sufficient to cover immediate requirements. In some 
quarters the future is viewed with increased hopefulness, 
and for certain classes of material more inquiries are in 
circulation. The demand for acid steel is disappointing. 
The heavy engineering and machinery trades are slightly 
better employed. Makers of railway rolling-stock are 
experiencing difficulty in maintaining production at the 
current level. Orders on both home and export account 
are scarce. There is a more promising call for tramway 
and railway tyres and axles. Sheffield is supplying 4 
bigger tonnage of ship steel, forgings and castings to 
associated shipyards. Naval work is also more abund- 
ant. A fairly steady trade is being done in connection 
with the supply of boiler drums and related products for 
power stations now being erected under the National 
Grid Scheme. The call for steelworks machinery and 
equipment shows a marked decline. Locaily-made steel 
and fittings are going in increasing quantities to motor- 
car making centres in the south of England. Sales to 
foreign users also tend to expand. The position of 
producers of agricultural machinery and related parts 1s 
slightly better than six months ago, though seasonal 
orders are not coming to hand at anything like the 
volume anticipated. Stainless steel, rustless iron, and 
various grades of tool steel are in steady request. The 
output of the first-mentioned material shows a steady 
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rise, and is in excess of that of a year ago. Stainless 
steel furniture is coming more and more into vogue. The 
lighter sections of the local staple trades report progress. 
Following a slight falling off in the demand, makers of mag- 
nets state that a revival is in prospect. Among the lines 
making headway are twist drills, hacksaws and blades, 
electrical devices, machine tools, and machine knives. 
File manufacture is improving, but trade in plantation 
tools is difficult to secure owing to keen foreign competi- 
tion. 

South Yorkshire Coal Trade.—Business continues on 
the quiet side, 5 improvement has — in 
several directions. ore inquiries are in circulation. 
The Danish and Lithuanian State Railways are inquiri 
for steam coal to cover the summer season. The demani 
for industrial fuel is stationary. The textile trades are 
only taking small deliveries of small coal, while the 
consumption of slack by electricity undertakings is on 
the down le. The house coal market has few bright 
features. The general call is below normal. Foun 
and furnace coke are in moderate request, while gas coke 
continues steady. Quotations are: best branch hand 

icked, 27s. to 28s. ; Derbyshire best house, 22s. to 23s. ; 

erbyshire best brights, 18s. to 29s. ; screened nuts, 16s. 
to 18s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d.; 
nutty slacks, 7s. 9d. to 8s. 6d.; smalls, 5s. to 6s. 








NOTES FROM THE SOUTH-WEST. 


Carvirr, Wednesday. 

Cardiff ’Bus Centre.—Cardiff City Council have decided 
to proceed with the scheme for a big "bus centre in front 
of the new Great Western Railway general station. 
On the reconstruction of this station and the widening 
of the railway on each side for some miles, the company 
are spending about a million pounds. The station is 
designed as the most modern in the country. The 
‘bus centre will be made possible by the demolition of 
the whole of the cottage properties south of Wood-street, 
and the shops on the south side of the street, some 180 
cottages and other oe being contained in the area. 
The entire cost will be 105,0001., but the capital value 
of the land surrounding the area reserved for the "bus 
centre is about 38,000/., making the net cost chargeable 
to the centre about 67,0001. This is expected to be 
recouped out of the annual contributions of the "bus 
companies using the centre which will be equipped with 
glass-roofed loading places, waiting rooms and other 
facilities. 

Musk Rat Plague.—The Welsh borderland authorities 
are very much concerned over the spread of the musk 
rat plague, and heavy outlay is being incurred in the 
careful inspection by engineers of the affected and 
the threatened areas. Such damage is feared to river 
and canal banks and reservoir embankments and dams 
that it is felt that no steps should be omitted to extermi- 
nate musk rats everywhere. So far, the cost of each rat 
killed is estimated at 10s., apart from the expenses 
incurred by the engineering staff. 

Iron and Steel Rationalisation.—The scheme prepared 
by the National Federation of Iron and Steel Manufac- 
turers for the centralisation and rationalisation of the 
iron and steel industry is naturally causing much con- 
cern in South Wales. The Welsh manufacturers do not 
accept the scheme as drafted and have called for modifi- 
cations. The blast furnaces of South Wales, in 1932, 
produced 9-9 per cent. of the output of pig irén and the 
steel works 25-7 per cent. of the output of the kingdom, 
which figures represented a higher ratio in both cases 
than in 1913. 

Welsh Miners Strike Threat.—The Executive Council 
of the South Wales Miners’ Federation who, last week, 
decided to a notices for a coalfield strike early 
in April, subsequently decided to call off the threatened 
strike altogether. The Bedwas miners were advised 
to comply with the requirements of the Bedwas company 
and return to work as a preliminary to the discussion of 
alleged grievances. It was not until late on Sunday 
evening, after a prolonged and stormy meeting, that the 
Bedwas miners agreed to abandon the strike. When the 
1.200 strikers who had been idle five weeks offered their 
services on Monday morning, they found that as the com- 
pany had engaged about 800 from other districts, only a 
few hundred could be immediately engaged. The 
remainder registered their names as applicants, and the 
company undertook to call upon them as vacancies 
oosuneall, and not to engage any more strangers in the 
meantime. 








FLOODLIGHTING ON THE AcROPOLIS.—The world- 
famous group of buildings on the Acropolis at Athens 
has recently been equipped with floodlighting by the 
Pireus Electricity Company, an associated concern of 
the Whitehall Securities Corporation. The installation, 
which was first utilised on March 25, 1932. the anniver- 
sary of Greek independence, has been so arranged that 
the buildings and site are not disfigured in the day time. 
Eighty-nine units, similar to those used for floodlighting 
Buckingham Palace, have been employed, and contain 
1,000-watt lamps, while, in addition, there are eight 
smaller fittings with 500-watt lamps. Twenty of the 
latter fittings were also used for lighting the eseion, 
the ancient Council House of Theseus, some half a mile 
from the Acropolis. All these fittings were manufactured 
by Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, who also 
carried out the erection in four days, a task which was 
made more difficult by the fact that many of the units 
weighed 70 Ib. apiece, and had to be manhandled from 
the foot of the hill to a height of 500 ft., over uneven 
no last 50 yards of the slope having a gradient 

in 2. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
| 7 p.m., Storey’s-gate,S.W.1. Informal meeting. Lantern 
| Lecture, “‘The Sydney Harbour Bridge,” by Mr. L. 
| Ennis. North-Eastern Branch: Wednesday, April 5, 
7 p.m., Mining Institute, Newcastle-upon-Tyne. “ Ac- 
countancy in Engineering,” by Major F. L. Watson. 
Yorkshire Branch Graduates’ Section : Wednesday, April 5, 
7.30 p.m., Hotel Metropole, Leeds. Annual Lecture. 
“History and Development of Stainless and Staybrite 
Steels,” by Mr. G. E. Wolstenholme. North-Western 
Branch : Thursday, April 6, 7.15 p.m., Engineer’s Club, 
Albert-square, Manchester. “‘ The Investigation of the 
Mechanical Breakdown of Prime-Movers and i 
Plant,” by Mr. L. W. Schuster. 

Junior InstrruTion oF ENnGIngEers.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. Lecture, “ velop- 
ments in the Control of Gas,” by Mr. J. H. C. Bates. 
Friday, April 7, 7.30 p.m., Discussion on Engineering 
Topics. 

Royat Instrrvution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “‘The Nitrogen Hunger of the World,” 
by Sir Frederick Keeble. Saturday, April 1, 3 p.m. 
“Developments in Cinematography: A Display of 
Films.” Monday, April 3, 5 p.m. General meeting. 
Tuesday, April 4, 5.15 p.m. ‘‘ Modern Astronomy,” by 
Sir James Jeans. 

InstrruTte or British Founprymen.—Lancashire 
Branch : Saturday, April 1, 3 p.m., College of Technology, 
Manchester. Annual General Meeting. “The Making 
and Use of Graphs for Foundry Purposes,” by Mr. 
J. 8. G. Primrose. 

Enotneers’ German Ctrcite.—Monday, April 3, 
6 p.m., Institution of Mechanical Engineers, Storey’s- 
ate, 8.W.1. ‘‘ Modern Developments and Problems of 

lectric Power Supply in Europe,” by Dr. K. Johl. 

InstiruTion oF Evectricat EnGingers.—South Mid- 
land Centre: Monday, April 3, 7 p.m., The University, 
Birmingham. Annual General Meeting. ‘“‘ The Present 
Practical Limits of Power Station Efficiency,” by Mr. 
W. 8. Bur North-Western Centre; Tuesday, April 4, 
7 p.m., Engineers’ Club, Albert-square, Manchester. 
Annual General Meeting. ‘“‘ The Electrification of the 
Manchester South Junction and Altrincham Railway,” 
by Lieutenant-Colonel F. A.C. Leigh. Wireless Section : 
Wednesday, April 5, 6 p.m., Victoria-embankment, 
W.C.2. “Errors in Direction-Finding Calibrations of 
Steel Ships due to the Shape and Orientation of the 
Aerial of the Transmitting Station,” by Mr. J. F. Coales. 
** A Radio Compass Developed in H.M. Signal School,” 
by Messrs. C. E Horton and C. Crampton. mdon : 
Thursday, April 6, 6 p.m. Ordinary Meeting. ‘ The 
Electrification of the Manchester South Junction and 
Altrincham Railway,” by Lieutenant-Colonel F. A. C. 
Leigh. Meter and Instrument Section: Friday, April 7, 
7 p.m. “ Electrical Methods of Geophysical Prospect- 
ing.” by Mr. J. McG. Bruckshaw. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, April 4, 
6 p.m., Great George-street, 8.W.1. “The Main 
Drainage of Georgetown, British Guiana,’’ by Messrs. 
G. H. Humphreys and I. M. E. Aitken, also “* The 
Jamshedpur Sewage-Pumping Stations,” by Mr. F. C. 
Temple. Yorkshire Association: Thursday, April 6, 
7.30 p.m., Hotel Metropole, Leeds. ‘‘ New Shed and 
Sidings on North Side of West Dock, Goole, for the 
L.M.S. Railway Company,” by Mr. F. R. MacRae. 


InsTITUTE OF TRANSPORT.— Metropolitan Gruduates’ and 
Students’ Society : Tuesday, April 4, 6 p.m., Institution 
of Electrical Engineers, Victoria-embankment, W.C.2. 
“The Place of the Coastwise Steamer in the National 
Transport System,” by Mr. N. W. Chenery. 

SHEFFIELD METALLURGICAL AssocIATION.—Tuesday, 
April 4, 7.30 p.m., 198, West-street Sheffield. ‘‘ Abnor- 
mal Case-Hardening Steels,” by Professor F. C. Thomp- 
son. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 4, 7.45 p.m., Royal Society of Arts, John-street, 

.2. “Strong Light Alloys of To-day,” by Dr. L. 
Aitchison. 

InstTrTuTION oF Navat ArcuritTrcts.—Wednesday, 
April 5, 10.30 a.m. Spring Meeting. For Programme 
see page 355. 

InsTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.—Wednesday, April 5, 7 p.m., Lecture Room, 
Home Office Industrial Museum, Horseferry-road, 8.W.1. 
Session Meeting. ‘‘ The Application of Refrigeration to 
Air Conditioning,” by Mr. B. C. Oldham. 

Socrety or Grass TecHnoLocy.—London Section : 
Wednesday, April 5, 7.30 p.m., Messrs. Holophane, 
Limited, Elverton-street, S.W.1. “‘ The Glass Industry 
on the Continent,’’ by Professor W. E. 8. Turner. 

InsTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
April 6, 6.30 p.m., 10. Upper Belgrave-street, 8.W.1. 
“ A Structural Stoel Review,” by Mr. H. V. Crabtree. 

INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Thursday, April 6, 7 p.m., 85, The Minories, E.C.3. 
“Some Notes on Diesel Engine Repair and Overhaul,” 
by Mr. J. M. Platt. 

Instrrote oF Merats.—London Local Section: 
Thursday, April 6, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, 83, Pall Mall, 8.W.1. Annual 
General Meeting. Discussion on “ Casting Methods,” 
to be opened by Mr. W. A. C. Newman. 

InstrTuTIoN oF CHEMICAL EnoIngeers.—Friday, April 
78 wy, The University, Liverpool. Joint Meetin, 
with the Chemical Engineering Group and the Live: 
Section of the Society of Chemical Industry. ‘“‘ The 
Corner Metals of Electrical Distribution—Copper, Alu- 
minium and Lead,” by Dr. F. J. Brislee. 











InstrruTIOoN oF Locomotive ENGINEERS.—Friday, 
April 7, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. General Meeting. ‘“ Railway 
Breakdown Cranes,” by Mr. J. Baker. 

INsTITUTION oF SanTTARY Enoineers.—Friday, April 
7, 6 p.m., Caxton Hall, S.W.1. Sessional Meeting. 
“* Waterproofing of Concrete and Brickwork Structures 
and Buildings,” by Mr. A. S. Buckle. 

Rattway Cios.—Friday, April 7, 7.30 p.m., 57, 
Fetter-lane, E.C.4. ‘“‘ The North London Railway,’’ by 
Mr. R. M. Robbins. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade, particularly in the heavy branch of the industry, 
have not been very satisfactory of late, and the antici- 
pated revival has not yet come about. Inquiries are 
not quite so good and the demand from all sources has 
been rather poor during the past week or two. Jn the 
black-steel sheet trade a quieter tone prevails, and makers 
have not quite so many orders on hand at present. They 
have recently had rather severe competition to face 
from Continental producers in some of the foreign 
markets, and this has affected outputa, but nevertheless 
they are hopeful of a better demand shortly. Galvanised 
sheets are extremely dull all round. The following are 
the current market quotations: Boiler plates, 9. per 
ton; ship — 8l. 15s. per ton; sectionn, 81. 7+. 4d. 
per ton: black steel sheets, ¢-in., 81. per ton: and 
galvanised corrugated sheets (No. 24 guuge), 11/. 5s. per 
ton, all delivered at Gluszow stations. 

Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland, no improvement of any kind 
falls to be recorded, and the outlook is not promising. 
The re-rollers of steel bars are also very short of orders. 
Frices are unchanged, and are as follow :—‘ Crown" 
bars, 91. 15s. per ton, for home delivery, and 91. 59. per 
ton for export: and re-rolled stee! bars, 7/1. 5s. per ton 
for home delivery, and 61. 10«. per ton for export. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade has not varied over the week and a dull 
tone prevails. The demand from all sources is very 

or and shipmefts overseas show little change for the 

tter. The only item of interest this week is the 
intimation that Messrs. William Baird and Company 
intend relighting two furnaces at their works at Gart- 
sherriv. The current market quotations are as fol'ow :— 
Hematite, 66s. per ton delivered at the steel works; 
foundry iron No. 1, 67s. 6d. per ton, and No. 3, 65s. per 
ton, both on trucks at makers’ yards, 

Scottish Pig-iron Shipments.—The shipment of Scottish 
tee from GI w Harbour for the week ending last 

aturday, March 25, amounted to 288 toris. Of that 

total, 278 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year the ship- 
ments amounted to 105 tons, all of which was on foreign 
account. 

Wages in the Manufactured Iron Trade to be Increased.— 
Intimation has just nm made by Sir John M. Macleod, 
Bart., C.A., Glasgow, to Mr. Thomas Petrie and Mr. 
John Brown, joint secretaries of the Scottish Manu- 
factured Iron Trade Conciliation and Arbitration Board, 
that from the examination of the emplovers’ books for 
the months of January and February, 1933, the average 
net selling price brought out is 91. 198. 4-79d. This 
means that there will an increase of 2} per cent. in 
the basis rates of the wages of the workmen. 

Shipbuilding.—Messrs. Ardrossan Dockyard, Limited, 
have just bonked orders to build two coasting steamers, 
one for a Clyde firm and the other for London owners. 
These new vessels will he respectively, 120 ft. and 135 ft. in 
length. The propelling machinery for the former will be 
supplied by Messrs. Aitchison, Blair, Limited, Clyde- 
bank, while Messrs. John G. Kincaid, and Company, 
Limnited, Greenock, will supply a Kromhout oi! engine 
for the vessel for the London owners. It may be noted 
that Messrs. Kincaid are the sole British manufacturers 
of the Kromhout oil engines by agreement with Messrs. 
Perman and Company, London, who have retained the 
selling rights to themselves. 








Mera Curtinec unpER Water.—A well-illustrated 
brochure on the cutting of metal under water, by means 
of the oxy-hydrogen blowpipe, has just been issued by 
Messrs. Under-Water Cutters, Limited, 110, Fenchurch- 
street, London, E.C.3, and can be commended as giving 
a clear account of a process which is becoming more 
important from the increased use of iron and steel for 
su ine constructional work. The removal of sheet 
stevl piling after it has served its purpose as a cofferdam 
is a example of the utility of under-water cutting 
as it is sometimes, e.g., when under the arch of a bridge, 
impossible to withdraw it, and the actual procedure is 
desciibed. Other uses dealt with are such varied ones 
as alterations to large dock gates, the removal of wire or 
chain which has fouled a ship's propeller, salvage work, 
&c., but perhaps the most informative section is that 
dealing with the ap tus itself. Clear drawings showing 
the construction of the blow pipe. the connection of the 
gas bottles and the method of relighting the burner under 
water, are given. The latter is effected by the use of a 
12-volt accumulator of the nickel-iron-alkaline type. 
Six gas bottles are required for operation, i.¢., two of 
oxygen, two of hydrogen and two of air, the initial pres- 
sure heing usually about 120 atmospheres. Effective 
work can be carried out down to a depth of 120 ft., an 
ordinary diving dress being used by the operator, and 
only one additional attendant is needed above water 
beyond the usual diver’s crew, 
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OXY-ACETYLENE PLANT AT L.G.0.C. WORKS, 
CONSTRUCTED BY MESSRS. C. 8. MILNE AND COMPANY, LIMITED, ENGINEERS, DEPTFORD. 


(For Description see Page 353.) 





























Fie. ll. Barrery or Oxyaen CYLINDERS. Fig. 12. AcrTYLENE GENERATORS. 



































Fie. 14. OxyG@en-ContTrot PANEL. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
i ntion_of our readers to 
ph Ayr ty our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TeLEcRAPHIC ‘“‘ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NumMBER—TEMPLE BAR 3663 
(2 lines). 





FOREIGN. 
“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies 3 3 0 
£3 7 6 


Thick paper copies 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 
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ELECTRIC WELDING IN SHIP 
WORK. 


THIRTEEN years have elapsed since the comple- 
tion at Birkenhead of the famous electrically welded 
motorship the Fullagar, now named the Shean, 
successfully demonstrated to the shippirg world 
the feasibility of the substitution of electric arc 
welding for riveting in effecting the connections of 
the various parts of the structure of a ship. The 
builders of the Fullager were probably reasonably 
well satisfied when they showed that electric welding 
compared well with riveting in strength and effi- 
ciency of construction, without claiming any marked 
reduction in cost or increased earning capacity. 
Nowadays, in the case of a merchantman under 
construction in Germany, having a length of 300 ft. 
and a displacement of about 4,000 tons, it is expected 
that the liberal use of electric welding will result 
in an increase of 145 tons in deadweight cargo- 
carrying capacity and a reduction of about 8 per 
cent. in the cost of the hull. To achieve the same 
results with ordinary riveting it would have been 
necessary to increase the length of the ship by 
15 ft. 

In general, the adoption of electric welding in 
ship construction has been slow and tentative. 
Owners have naturally been conservative in sanc- 
tioning a system with which there has -been little 
experience, and with which difficulties might subse- 
quently arise with regard to maintenance and 
repair. Moreover, progressive builders have had 
| difficulties not only in obtaining owners’ consent, 
| but also, and to a greater degree, with the trade 
unions and workmen. From the beginning of iron 
|shipbuilding the work of riveting has been most 
fruitful of trouble. Hand riveting in the shipyards 
is unavoidably laborious and unpleasant. It 
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all encroachments on their monopoly. At last 
hydraulic riveting won its way, and came into use 
for “ ground work,” permitting one man in a squad 
of four to be dispensed with. Then again, the 
increase in ships’ dimensions and the laying down 
of large liners led firms like Messrs. Harland and Wolff 
to install overhead gantry equipment and hydraulic 
riveters with 14-ft. gaps, which alone could cope 
with the thicknesses of sheer-strakes and top- 
side plating, which with their doublings had 
increased in thickness to from 2} in. to 3 in. This 
work was quite beyond the capabilities of hand 
riveters. The hand riveting of the ordinary out- 
side plating of the larger ships began also to be too 
much for sustained work, and many firms found 
their men continually slipping away to lighter jobs. 
At last the time was ripe for pneumatic riveting, 
the next step on the road. As soon as this was in 
vogue, some builders who desired to revert to hand 
work because of the expense of “air,” found it 
impossible to reconvert their men. In former 
years there was a struggle among the younger 
men to gain employment at the better paid piece- 
work, such as hand riveting, but nowadays it is 
very difficult to get them to take it up at all. Just 
before the present slump one large Glasgow firm 
had only one squad of apprentice riveters, whereas 
they should have had between 30 and 40, and 
another’on the lower reaches of the Clyde had none 
at all, although matters were not so bad on the 
Tyne. 

From the point of view of labour there is now 
no reason for any opposition to the full use of 
electric arc welding. Indeed, without it ship- 
building would be severely handicapped in large 
parts of the country when the present generation 
of riveters has gone. Formerly, when a piece of 
electric welding was undertaken it was insisted that 
as many workmen should be present as if the job 
were tiveted, so that most of them attended in the 
capacity of spectators. The present condition of 
the shipbuilding industry has cleared the air wonder- 
fully, so that there should now be little difficulty 
in establishing the conditions of labour for electric 
welding fairly and on their merits as a new industry, 
without any impossible attempt to compensate for 
the unfortunate displacement of labour caused by 
its introduction. 

In many of the yards a good deal of electric 
welding has already been carried out, with success 
on the whole. Provided reasonable care be taken, 
there should not. be much difficulty so far as non- 
structural work is concerned. Service and supply 
tanks, sometimes of considerable capacity, are 
constructed in large numbers for shipboard use. 
Portable tanks of 50 tons capacity are installed 
on river barges for the carriage of petrol, all with 
riveted connections. As these are usually of light 
construction, and are often urfler considerable pres- 
sure, it is necessary, in order to obtain a high 
degree of oil or water-tightness, to ensure the pre- 
vention of grave damage or danger through leakage, 
that the rivets in the seams and connections be 
very closely spaced, sometimes with their heads 
almost touching. Cold-riveting is usually resorted 
to, and if only one of these small rivets fails out 
of the vast number used there is serious trouble. 
In such cases electric welding would be a decided 
boon, as the surfaces of the plating do not need to 
be perforated by rivet holes. A few years ago one 
rivet (out of a total number of about 750,000) in a 
large liner leaked slightly, allowing a very small 
quantity of fuel oil from an adjoining bunker to 
spray, under pressure, into an insulated cargo hold 
containing butter. This was enough, however, to 
taint the cargo ard cause a loss of about 40,000/., 
which would have been obviated if a bracket angle 
had been electrically welded to a bulkhead instead 
of riveted. 

Electric welding has proved useful in reducing the 
cost and improving the appearance of such items 
as ventilator coamings, companion-ways, and small 
hatchways. A few ‘spots,’ judiciously applied, 
have sometimes worked marvels in stopping leaks 
in awkward corners which have defined the efforts 
of the most experienced caulkers. Riveting and 
electric welding are sometimes used together. 
When existing deep and peak water-ballast tanks, 
originally constructed with single-riveted seams and 
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| 
connections, have been converted for the carriage | the latter were gradually increased to their present 


of oil, electric welding has been carried out to 
provide a substitute for double riveting. 
have been cases of large powerful motor vessels, 
havirg engine seatings of the strongest construction 
above the double bottom, connected by means of 


heavy double-riveted double angles to the supports 


in the inner bottom, where the whole of the connec- 
tions have been afterwards electrically welded to 
the owner’s requirements as an additional precau- 
tion. There have been sharp differences of opinion 
as to whether it is advisable to weld electrically 
connections which are already fully riveted, it being 
held by some that the welding loosens the riveting. 
As a whole, the combined process has been generally 
satisfactory when the workmanship has been of 
good quality. Undoubtedly, however, the process 
betrays a certain amount of wavering and half- 
heartedness, and it would probably be better to 
make quite sure of the efficiency of the connections 
by one means alone, to the exclusion of the other. 

The most important consideration, however, if 
electric welding is to be applied to ships generally 
instead of being confined to comparatively unim- 
portant non-structural items, is with regard to the 
arrangement and workmanship of the principal 
connections, having reference to the severe stresses 
they have to sustain. In an interesting paper on 
the subject recently read before the Institution of 
Engineers and Shipbuilders in Scotland by Mr. J. L. 
Adam, a good deal of advantage is claimed for 
what is called “ preconstruction,” that is, the 
assemblage and welding together of a number of 
members into one unit, on the ground, and under 
cover, of as great a weight and bulk as can be 
dealt with by the lifting power of the establishment. 
It should be remembered, however, that this can 
be equally well done with ordinary riveting, and 
that on the Tyne it is not at all uncommon for half 
a transverse bulkhead of a large tanker, weighing 
perhaps 20 tons, to be constructed, riveted and 
caulked complete on the ground, and lifted bodily 
into place in the ship. In a well-planned shipyard, 
however, there is no unnecessary space, entailing 
undue lifting and carrying, and the above procedure 
is apt seriously to interfere with other work in the 
vicinity. Much valuable space is monopolised in 
the sheds, a royal road has to be cleared, and other 
activities suspended while the assembled work is 
being moved and lifted bodily into position. Unless 
there is some particular reason to the contrary, 
the proper place for the assemblage of material is 
at the ship, and it is sound shipyard practice to cut 
down the number of lifts to a minimum, 

While the hardy riveter has to have plenty of 
knowledge and experience of his work, the skill 
demanded of the welding operator is of a higher 
degree, which, it seems, has to be born in him and 
developed by training. The rivet checker is fre- 
quently too occupied with counting, and preparing 
pay-sheets, to give full attention to the quality of 
the work, and he is at times too much at one with 
the riveter, and too little supported by authority, 
to act as an independent inspector. Far more than 
this is required of the new welding supervisor, who 
must be a man of an altogether higher standing if 
the infant system is not to be injured by the lack 
of the absolutely essential qualities of rigorous 
supervision, complete uniformity and strict com- 
pliance with the established tests and standards. 
The Rules of Lloyd’s Register of Shipping, which 
embody the latest practice and are based on extensive 
and sound experience, contain a significant reference 
to this, in requiring the surveyors to satisfy them- 
selves that an effective degree of supervision has 
been provided. 

The paper above referred to contains a number 
of sketches showing the latest forms of ship con- 
struction employed in connection with electric 
welding. It is disappointing to find that designers 
seem yet imperfectly to realise that these were 
gradually evolved and assume their present form 
owing to the limitations of ordinary riveting. Take, 
for example, the arrangements at the bilge of a 
double-bottomed ship, the most troublesome part 
of any. At first the margin plates were scored over 
the frames and made tight by collars and caulking. 
Then it was found necessary to cut the frames and 
bracket them to continuous margin plates. Then 


There 


| size, and the margin plates turned down to form 
| large bilges in an endeavour to prevent damage to 
| Cargo on account of leaky rivets. Then finally, 
| gusset connections were arranged. All this cum- 
| brous and expensive accumulation was forced upon 
|the shipbuilder because he had only riveting to 
depend on for forming his connections, and yet we 
| find the same arrangements becoming stereotyped 
instead of full advantage of the new method being 
a to simplify them. The same sort of thing 
applies to the side framing in the peaks, particularly 
in the after peaks of twin-screw vessels, where there 
are frequent fractures on account of the sharp nips 
at the top and bottom of the transverse struts, 
where the latter are riveted to the frames. Surely 
this form of construction need not be perpetuated 
now that the designer can arrange for rounded 
corners instead of nips, by the use of electric welding 
and burning. 











THE TRAINING OF MECHANICAL 
ENGINEERS. 


Ir is about twenty years since the young mechanical 
engineer first had to submit himself to examination 
in what is peculiarly his own institution. Prior to 
that, of course, examinations, suitable for mechan- 
ical engineers, were held by the Institution of Civil 
Engineers, but in 1913, after much deliberation they 
were introduced into the Institution of Mechanical 
Engineers as a necessary qualification for associate 
membership candidates below a certain age. The 
result of the policy then inaugurated has, we believe, 
been wholly creditable to the Institution, and 
there is no doubt that the status of associate mem- 
bership is to-day held in much higher regard than 
in pre-examination days. 

In the lapse of time since the date mentioned, 
further developments have taken place. Engineer- 
ing has not stood still, and we take it as a sign of 
an active association with the practical side of the 
profession that the Institution should have found it 
desirable from time to time to re-adjust its educa- 
tional outlook just as it does, more or less automati- 
cally, its attitude towards the ever-changing subjects 
of a strictly technical nature. Thus in 1922 the 
examination requirement was extended to graduate- 
ship, and in 1924 a new section was introduced, as 
a requisite in the associate membership test, covering 
the economics of engineering. This was known as 
Section C, and to date over 1,300 candidates have 
passed this test, while many others have qualified 
for exemption as a result of tests at universities and 
technical colleges following upon courses intended 
to cover the field envisaged by the Institution. 
At the same time the National Certificate scheme 
had been correspondingly affected and endorsements 
on Higher National Certificates are made covering 
this subject, in connection with some 40 technical 
colleges. 

For some time latterly the Council have again felt 
that some revision has been shown to be desirable, 
and a great deal of attention has been given to the 
general subject with a view to improvement. This 
has resulted in the decision to introduce certain 
changes, which, although shortly to be published, 
will not actually come into force until 1935, in order 
to allow for the necessary adjustment in the prepara- 
tion of candidates. 

One of the changes decided upon is the abolition 
of a foreign language as a compulsory subject, but 
the retention of such a paper as an optional subject 
in place of which an alternative is provided. All 
will probably subscribe to the importance of 
foreign languages, but we believe that for some 
time it has been clear from the papers that a 
large proportion of the candidates presenting them- 
selves acquire only a very superficial knowledge of 
the language they may select, with a view to passing 
| the test, and without having really had the oppor- 
|tunity of acquiring the sound fundamentals of a 
| working knowledge which is alone of any value. 
| By making the subject optional, candidates who are 
| keen on languages, or have special aptitude or 
| facilities, will still be able to employ them to advan- 
| tage, while those less well placed will not be com- 
| pelled to spend time on efforts likely to be of little 
| benefit. The alternative is intended to cover work 








which can be satisfactorily carried out in a univer- 
sity or technical college without previous workshop 
training, and it will include an English essay, and 
a paper on the fundamentals of industrial adminis- 
tration. The essay will be set on one of a wide range 
of subjects of general engineering interest, historical 
or contemporary. The paper will consist of two 
sections covering (A) general considerations such as 
growth and scope of industry, natural resources, 
company and industrial law, &c.,and(B)organisation 
for production, distribution, principles of manage- 
ment, costing, &c., i.e., subjects concerned with the 
conduct of an industrial undertaking. Preparation 
for this is considered possible in a course of 50 hours. 
Another important change has been introduced 
in connection with the present Section C of the syl- 
labus, ““ Economics of Engineering.” This it has 
been decided to abolish in favour of a new paper on 
workshop organisation and management. It will 
not be necessary for this to be taken until after 
graduatesbip, but it must be passed before associate 
membership can be attained, or proof of recognised 
equivalent qualification must be forthcoming. It 
is intended to test the capacity of the candidate 
for intelligent observation and inquiry during his 
course of practical training, and as such should 
make a particular appeal to mechanical engineers. 
It has so long been recognised in this country that 
shop work is an essential to the training of a 
mechanical engineer that anything which will add 
to the benefits to be derived therefrom can only be 
regarded as advantageous. It is possible, of course, 
for young men to pass through works and emerge 
at the end of their time little better than journey- 
men. While simple training of this kind may have 
served its purpose at one time, it no longer does so 
to-day, and most works of any size have a regular 
course of tests to which their pupils and apprentices 
are subjected from time to time. The new Section C 
of the Institution’s examination should stimulate 
prospective candidates to take every opportunity 
to acquire practical works knowledge, and it is 
intended to conduct the examination with a view 
to making this its most prominent aim. The mere 
fact that works training is regarded as so important, 
whatever a mechanical engineer may afterwards 
put his hand to, is justification for an effort to make 
it productive of the greatest possible benefit by 
arousing mental activity concerning the conditions 
of the life he is sharing. 
Candidates will have the choice of answering 
fully a limited number of questions from a very wide 
range. These will embrace management, adminis- 
tration, design and quality, planning and estimating, 
storekeeping, costing, sales, works layout and equip- 
ment, &c. The full list is too long to detail, but it 
is difficult to imagine that it does not present to 
anyone at all keen on his work the chance of select- 
ing a number of subjects appropriate to his circum- 
stances. On most of the subjects, courses or text- 
books are available, but the purpose is to frame the 
examination so as to make success dependent upon 
first hand practical experience. 
While offering elementary economics as part 
alternative in Section A of the examination, the 
Institution has, as just described, nowsomewhat nar- 
rowed its field, in its post-graduate test, from general 
economics to subjects of primarily engineering in- 
terest, and essentially of mechanical engineering at 
that. In this it is probably well advised, for the 
exceptional man whose predelictions tend that way 
can acquire knowledge of the intricacies of economics 
on his own account. Of the others, some will fail 
to rise to whatever opportunites are presented to 
them, while a large number can hardly fail to have 
their attention directed to matters likely afterwards 
to be of first class service to them and to their 
employers. There is here no intention, as we see it, 
of what has come to be called training for manage- 
ment, but of encouraging young engineers to prepare 
themselves to take an intelligent part in the work 
which may come their way, by broadening their 
outlook and so improving their efficiency, making 
them co-operate more effectively with their fellows 
in other departments, and capable, as opportunity 
arises, of shouldering increasing responsibility. As 
engineering has advanced, works procedure and 
methods have been at once elaborated and system- 
|atised and nowadays these lend themselves to 
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subjects for examination in a way impossible many 
years ago when one principal could follow each job 
through his shops. The present move should 
therefore tend to add to the equipment of junior 
members, and from this point of view the changes 
now decided upon appear altogether practical and 
beneficial. 








NOTES. 
Perrot FROM CoAaL FOR THE AIR MINISTRY. 


THE announcement, which we made on February 
17, that the Admiralty had entered into a contract 
with Messrs. Low Temperature Carbonisation, 
Limited, 28, Grosvenor-place, London, S8.W., for 
a supply of fuel oil obtained by the low-temperature 
carbonisation of British coal has been quickly 
followed by an even more interesting development. 
We are now informed that the Air Ministry has 
placed a contract with the same firm for a twelve 
months’ supply of an entirely new type of aviation 
petrol. This petrol is produced as a by-product 
in the manufacture of Coalite and is then refined 
by Messrs. Carless Capel and Leonard, Hackney 
Wick, London, E.9. It is stated that it has the 
highest anti-knock value of any petrol in the country 
and that it does not need the addition of dope. 
Unlike some other spirits of high anti-knock value, 
it has a negligible gum content. Over 4,000 tons 
have already been produced at the Barugh and 
Askern works of the company, and the latter has 
been largely extended to meet the anticipated 
demand. An entire Home Defence Squadron, 
which is equipped with high-performance fighting 
machines, is flying solely on this coal petrol. 


Tue River Murray Works. 


A recent report on the River Murray works which 
were put in hand many years ago, shows that ten 
weirs and locks are now in operation, and the 
Lake Victoria storage, completed. Work was in 
progress at the time of the report, on the Hume 
reservoir, on lock and weir No. 7 and lock and weir 
No. 8. As we have several times mentioned, work 
on the Hume reservoir has been delayed owing to 
several difficulties, including that of arriving at a 
decision regarding the installation of hydro-electric 
plant, and the consequent best height for the dam, 
and latterly that of financing the work. In the 
twelve months ending June 30 last, only 705,6001. 
were available for expenditure on the whole scheme, 
though an additional 300,000/. was forthcoming as 
a result of a special conference. The total expen- 
diture to the date of the report had been 8,769,5971. 
This sum had been made up of 3,086,444/., con- 
tributed by New South Wales, 2,928,9061. con- 
tributed by Victoria, 2,751,7001. by South Australia ; 
together with certain expenses apportioned between 
the States. For the year 1932-33, a total expendi- 
ture of 568,000/. has been allowed for, made up of 
111,3001. for work to be carried out by New South 
Wales, 300,0001. in connection with the Victorian 
programme, and 157,500/. for work to be under- 
taken by South Australia. Work is temporarily 
suspended at Lock and Weir No. 15, from lack of 
unds, 


ENGINEERS-IN-CHARGE. 


It was perhaps only natural, in times like these, 
that the burden of the speeches at the annual 
dinner of the Institution of Engineers-in-Charge, 
held on Friday last, should have been that engineers, 
given the chance, could run things better than at 
present. Mr. A. E. L. Chorlton, M.P., started the 
topic by stating that the people in whose hands 
the management of world affairs was, had made a 
mess of it, and that they would be only too glad 
of engineers in the House of Commons; and Sir 
Alfred Baker, in a humorous speech, told the com- 
pany how he was sure many London County Council 
matters could be much more quickly settled if left 
to engineers. He referred, as an example, to the 
Charing Cross bridge scheme, which, he pointed out, 
had been definitely settled from the engineer's 
point of view long ago, while the same could be 
said of Waterloo bridge—it was other parties, 
not the engineers, who had held up both. The 
obvious moral was, of course, that engineers should 


voice heard in the land. Mr. Chorlton’s remarks 
were made in the course of proposing the toast of 
the Institution, and he recommended the institution 
to join up with others in an endeavour to make the 
influence of the profession felt in public matters 
to a greater degree. Lieut.-Colonel J. D. K. 
Restler, O.B.E., in replying to the toast, said that 
the institution was formed with two definite objects ; 
the first was to prevent public money being wasted, 
and the second to prevent public services being 
interrupted. The members were men of experience 
able to meet emergencies, arising in their own work, 
or outside. In the war they were among the 
first to organise for the production of war supplies, 
and it was interesting to note that in the recent 
effort to organise to deal with unemployment, the 
Council on inquiry had found that most of their 
members were already engaged in local public 
relief work. Sir Edward Holland, in speaking 
to the toast of “Our Public Services,” stated that 
the latter might be either services administered 
by public men with public funds, or such services 
as the railways, gas supply, &c. Whichever way 
one looked at them, the public had come to look 
upon them as so regular in their functioning that 
any interruption caused surprise. He paid a 
tribute, not so much to the directors, but to the 
unseen part of those who ran the works and machines, 
which was quite as essential as the other. Mr. 
R. W. James, replying to the toast, added a tribute 
to the team work for which members of the institu- 
tion were notable. The speech by Sir Alfred Baker 
was made in reply to the toast of “ Our Guests,” 
which had been given by Mr. E. A. Sandford- 
Fawcett. The last toast, proposed by the vice- 
chairman, Mr. A. T. Penn, was that of ‘‘ The 
President,” and was replied to by Lieut.-Colonel 
J. D. Restler. 


BaTTERSEA Power STATION AND LONDON’S 
AMENITIES. 


The London County Council, at their meeting on 
Tuesday, March 28, considered a long report from 
their Central Public Health and Public Control 
Committees, which shows that the controversy 
regarding the effect of the Battersea power station 
on the amenities of the West-End has not received 
its quietus. It appears that the London Power 
Company recently applied to the Electricity Com- 
missioners for consent to instal a 100,000-kW. set 
without adding to the existing boiler plant, the 
object being to restrict the operation of both Bow and 
Grove-road stations to certain periods of the year. 
As the Council had expressed the view that no 
extension should be made until the measures adopted 
to deal with fumes had proved efficacious, the Com- 
missioners informed them of what was happening, 
though they pointed out that the question of public 
amenity was not really involved. The Committees, 
to whom the matter was referred, did not, however, 
at first take this view of the case and did not reach 
the stage of offering no objection to the proposal, 
until by interview and correspondence they had 
satisfied themselves that the three sets would not 
mean the emission of more fumes than two. We 
hope that their pertinacity on behalf of London’s 
historic buildings will be remembered the next time 
there is a tendency to criticise. To elucidate the 
position, it is necessary to say that the new set is 
simply being installed to bring about a reduction in 
coal consumption, and will be operated subject to 
the condition that the existing permissible maxi- 
mum demand on the station shall not be exceeded, 
and that not more than 720,000,000 kWh. shall 
be supplied in a year. Having, not without some 
tribulation, satisfied themselves on these points, 
about which it would seem there was never any 
real difference of opinion, the Committees then ex- 
pressed great anxiety on the more academic question 
whether this extension infringed the spirit of the 
consent given to the first portion of the station and 
raised various points, which at least show their 
thoroughness. These were, however, in time, 
resolved by the courteous reiteration of the Com- 
missioners, until at last they were able to ex- 
press themselves satisfied that there was no case 
for opposition to the present proposal. But they 
reserve freedom of action as to what they will do 





be in charge, or at least do more to make their 


are convinced that the washing plant now being 
installed at Battersea will fulfil its functions satis- 
factorily, and that the sulphur fumes problem is 
virtually solved, little further comment is necessary. 
It may be asked, however, whether the best interests 
of the community are really served by hampering 
the efforts of those whose duty it is to supply a 
commodity which is in general and increasing 
demand, though it is true the Council have never 
gone so far as some other authorities and attempted 
to promote a Bill revoking the consent to the 
erection of the station. 


AnGLO-Russtan TRADE. 


In view of the forthcoming termination of the 
Anglo-Russian Trade Agreement, the Anglo- 
Russian Economic Society, whose offices are at 
147, Grosvenor-road, London, 8.W.1, have made 
a thorough study of the position and, as a result, 
have issued a pamphlet in which, under the title 
of Russian Trade, a constructive policy for the 
future is outlined by Mr. Edouard Luboff. This 
policy has its foundation on the fact that since the 
war, the value of goods imported from Russia to 
this country have exceeded the value of the goods 
exported by this country to Russia by no less than 
175,667,485/. In other words, we took 23-7 per 
cent. of the Soviet Union’s exports and only supplied 
7:4 per cent. of their imports. Our position, 
therefore, compares unfavourably with that of the 
United States, which supplied 26-2 per cent. of the 
imports, but took only 4:4 per cent. of Russia’s 
exports, and with Germany, whose account was 
almost balanced. For reasons, which need not be 
detailed, it has not been possible to meet this 
difference by invisible exports, but it has had to 
be paid over in gold, which in turn has been used 
to purchase goods from our competitors, as was 
candidly admitted by Mr. Bogdanoff, the Soviet 
Trade Agent in the United States. It is, therefore, 
argued that any new agreement between the two 
countries should embody a clause insisting that 
Russia must “ Buy British.” Such a system of 
barter, it is considered, could be put into practice 
the more easily, since all trade in Russia is in the 
hands of a central body, and she commands no 
credits. Moreover, the Soviet Government is pre- 
disposed in favour of barter. Obviously, however, 
it would require the establishment either of an 
Anglo-Soviet Trade Clearing House or Government 
control. In the former case no interference with 
individual deals would be necessary so long as the 
Clearing House was kept informed of the trans- 
actions, and was party to the financial arrangements. 
In the latter, Soviet imports would be licensed in 
exchange for licences for the export of British 
goods. In either event the result would be a 
properly adjusted balance of trade. The suggestion 
is worth consideration from the purely commercial 
point of view, but it is hardly necessary to add that 
the position has been seriously complicated by the 
recent unfortunate occurrences, which have tended 
to strain relations of all kinds between Russia 
and this country. 








THE ENGINEERING OUTLOOK. 
VIII.—AGRIcULTURAL MACHINERY. 


At the end of 1931, the outlook for this branch 
of engineering seemed far from bright. The 
particular severity of the contraction of the pur- 
chasing power of agricultural communities all over 
the world made it unlikely that there would be any 
revival of export business, while at home the 
measures adopted for stimulating British agriculture 
were unlikely to bear fruit in time to influence 
trading results for 1932. These gloomy anticipa- 
tions were fully borne out in the result, and the 
condition of agricultural communities passed from 
one of desperate financial stringency to one of 
primitive barter. British exports of agricultura 
machinery accordingly suffered severely, and their 
course is traced in Table I, in which their volume 
and value per ton are expressed as monthly averages 
of each quarter for the most important years since 
1913. 

It will be observed that the normal seasonal 
movement of these exports was entirely obscured 





when the time comes for a real extension. As we 


in 1932 by a progressive decline. The total value 
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THE AGRICULTURAL MACHINERY INDUSTRY. 
TABLE Ill. INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. VALUE. (£000’s OMITTED.) 
: . ee ae errr : 
1924 1926 1928. 1929 1930. 1931. | 1932. 
Per Per Per Per | Per | Per Per 
t cent £ cent £ cent £ cent. e cent. £ cent. £ cent 
Vaited Kingdom 1,530 9-1 1,612 74 1,726 6-1 1,871 5-4 1,645 6-2 967 6-3 621 21-2 
Germany 1,044 6-2 1,882 8-7 1,688 6-0 2,288 6-6 1,936 | 7-3 1,238 8-1 670 | 22-8 
U.S.A 13,580 31-0 17,660 S1-4 23,945 85-0 28,989 83-9. |) 21,979 | 82-9 12,563 | 81-7 1,200 41-1 
France 619 8-7 548 2-5 830 2-9 1,423 4-1 962 3-6 604 | 3-9 435 14-9 
Total 16,773 100-0 21,702 100-0 28,189 100-0 34,571 100-0 | r 100. 0 : "15,372 " ~ 100 0 2,926 100-0 
TABLE IV.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. VOLUME. 
1924 1926 1928. 1929 1930. } 1931 ! 1932 
| 
- » — bit eae ee ee i— 
Per | Per } Per | Per Per i} Per Per 
Tous cent Tons. cent Tons cent Tons cent Tons cent cent. Tons cent 
United Kingdom 19,635 4 20303 24-8 21,739 28-0 23,991 23-6 21,600 23-8 23-9 1} 7,902 0-4 
(iermnany 20,777 38-6 42,540 | 52-0 34,390 44-3 47,732 46-9 43,393 47-8 51-3 11,271 13-3 
hrance 13,448 26-0 19,015 23-2 21,453 27-7 29,939 29-5 25,809 28-4 24-8 | 7,262 26-3 
ee Pree ae OS Pe oe eaeahene 
Total 3, 8K 100-0 81,858 100-0 77, 582 100-0 101,662 100-0 90,802 100-0 52,086 ; 100-0 26,435 100-0 


for the year was only 620,000/., as compared with | quarter this movement was not much more than | the British industry has regained some of her lost 


966,000/, in 1931. 
periods was 7,902 tons as against 


The total volume for the same 
12,431 tons in 
1931, and is now only 8 per cent. of the pre-war 
figure. As regards individual markets, the decline 
was universal except for Australia and New Zealand, 
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Index Value Index 
Monthly Average Volume (1913 per (1913 
100) Ton | 100) 
ror £ 
118 6.125 100 40-7 100 
Iv22 
int Oy OOS 11 w 237 
ne S58 1S R2-¢ 202 
ird Mt) 14 aoO-0 20 
ith aba 14 Abe 05 
1924 y 
Ist Q 1,209 19 79-3 104 
nd B31 is 71°56 175 
tra 1,550 a R44 207 
4th 1,455 23 80-0 106 
1026 
Ist Qr 1,722 | 28 81-2 | 199 
znd 1,729 28 73°09 103 
ire 1,006 1 74-9 184 
4th 1,411 23 83-7 05 
L1v25 
Ist Qr 1,355 84-1 206 
nl 2,278 7 77-2 189 
rd 2.009 32 s0-8 Luss 
ith 1,604 6 76-9 188 
eve 
lat Qr 1,378 22 77-6 190 
nd 46 6 81-8 201 
rd 1378 38 77-0 189 
tth 1,095 gL 75-2 isd 
1030 
lat Qr 2,142 35 66-1 162 
arth 2,487 0 73-0 191 
{ 1.600 26 81-0 199 
ith 61 15 85-6 210 
Lvt1 
Ist Qr 821 13 a4-0 206 
2nd 1,087 17 63-4 155 
trd 1,455 ; 68-4 168 
ith 781 12 a°.9 2 
. 202 
Ist Or 732 12 "2.0 181 
nd 7258 12 86-7 213 
tra 45 10 738-8 193 
‘ 529 76°38 ou 


seasonal, but normally home demand should then 
have increased. Instead, the home demand as 
reflected by net imports fell away to nothing, 
and this must be symptomatic of the acutely 
critical position of the farming community during 


Taste II 
} eultural Machinery (including 


United Kingdom Retained Imports of Agri- 
igricultural Tractors). 








Index Value Index 
Monthly Average Volume (1913 per (1913 
100) Ton 100) 
Ton £ 
1913 705 100 32-0 100 
1o22 
Ist Qr 178 22 92-3 288 
2nd 200 25 89-3 279 
sre 189 23 81-8 255 
ith 
1924 
ist Qr 763 “i 69-6 
2nd , 421 60 76-5 
trd 03 63 78-1 
4th 772 97 67-8 
1926 
Ist Qr 1,095 137 61-5 
2nd , 5&5 73 60-1 
trd 412 51 70-1 
ith 551 69 75-7 
1928 
Ist Qr 1,005 126 68-2 213 
2nd ,, 644 8l 61-8 193 
ira 382 48 77-6 242 
4th 597 75 60-4 188 
1920 
Ist Qr 727 91 60-7 
2nd ,, 695 87 €7-9 
ird 413 52 70-5 
ith 709 ao 76-3 
1930 
Ist Q 970 122 9-7 
nd 702 5S 65 4 
ird 79 72 72-0 
4th 663 83 64-6 
1931 
Ist Qr 933 117 61-9 193 
2nd ,, 847 106 61-9 193 
trd 485 61 78-7 245 
4th 1,249 157 68-6 214 
1982 
Ist Qr s18 103 75°5 236 
2nd 779 OS, 64-7 202 
ira 176 60 77-6 242 
ith 148 18 100-3 313 


ground in her quantitative share of exports. With 
any revival of aggregate demagd, these portents 
should mean a welcome accession of export trade 
to the British industry, but it may be regarded 
| as certain that the farming communities of the world 
| will not recover their purchasing power in time to 
| show much improvement in these exports for 1933. 

There remains to be considered the prospect of 
an improved Home market for agricultural machi- 
nery. It can be said at once that there is no reason 
why this should not take place if the whole problem 
|of British agriculture is tackled on the same lines of 
| comprehensive planning which are already being 
| explored in connection with bacon and milk by the 
| Ministry of Agriculture. Perhaps it would be too 
|much to expect any substantial results during 
| 1933, but the first effects may make 1933 a slightly 
| better year than 1932, while in the future there 
should be scope for a vigorous agricultural machi- 
nery industry in this country. 








THE INSTITUTE OF METALS. 
(Concluded from page 327.) 


CoNTINUING our report of the 
annual general meeting of the Institute of Metals, 
held on March 8 and 9, at the Institution of 
| Mechanical Engineers, London, we have now to 
| deal with the final session on Thursday morning, 
|March 9. The President, Sir Henry Fowler, 
| occupied the Chair. 


twenty-fifth 


doalaa 


| Tue DisTRIBUTION OF Porosity in Coprer [ncors. 
| The first paper dealt with had reference to 
“ The Distribution of Porosity in Copper Ingots,” 
and was by Mr. N. P. Allen. In presenting it to 
|the meeting, Mr. Allen said that the distribution of 
| porosity in typical works’ copper ingots had been 
|studied in the present investigation by means of 
| systematic density determinations throughout th 
|ingot. The examples studied included high 


both of which markets show a slicht but very wel- | those three months. The course of the volume and | conductivity tough-pitch copper, arsenical-copper, 
come improvement after several years of continuous | value per ton of these net imports is traced in Table | and cadmium-copper, and a few experiments had 


decline. 

Examination of the Census of Production for 
1924 and 1930 shows that in the earlier year exports 
of agricultural machinery at 1,233,000/. were 38 per 
cent. of the total value of British production, 
which was 3,266,000/. In 1930, they were at 
1,100,000/., 41 per cent. of British production, 
which was valued at 2,652,000/. Net imports in 
the earlier year supplied 14 per cent. and in the 
later year 15 per cent. of the value available for 
use in this country. The consistency of these per- 
centages for the years 1924 and 1930 adds signiti- 
cance to Tables I and II of exports and net imports 
as reflections of the movements of British production 
and consumption. 

In 1932, after the heavy importations at the 
beginning of the year, which were the results of 
wnticipations of the new customs duties, a steady 
decline took place in net imports. Up till the last 


LI. 

While the preceding tables show a very gloomy 
picture of the British agricultural machinery 
industry, a study of international exports shows 
that other producing countries are in no better 
plight. In Table III, the declared value of the 
exports of the four principal agricultural machinery 
|exporting countries is given in pounds sterling, 
| converted at the average rate of exchange for each 
year. From these figures it will be seen that the 
|contraction of British exports has been relatively 
less severe than that of our principal competitors. 
In fact, the United Kingdom has, since departure 
from the gold standard, regained the percentage 
which she held in 1913 of the very attenuated 
business available. 

Figures of volume for the United States are, 
j unfortunately, not available, but those for the 
remaining countries given in Table IV show that 


been made on certain arsenical-copper ingots cast 
}under pressure. The conditions revealed in the 
|course of the investigation were very complicated, 
and the ingots varied amongst themselves so widel) 
that it was not to be expected that views based on 
so few examples should have any finality. Neglect- 
|ing for the moment the ingots cast under pressure, 
it was, however, possible to distinguish between 
| two types of porosity, namely, the general porosity 
due solely to the impurities present in the metal 
| before teeming, and a porosity due in part to 
|impurities taken up during or after teeming. An 
| example of this was the mould-dressing unsoundness 
| in the cadmium-copper ingots. It was interesting 
| to compare the segregation of porosity with that of 
impurities in steel. The gases segregated to about 
the same extent as the worst segregating constituents 
of steel and in a manner not very different. Steel 
| motalbangiate distinguished three main regions 
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an ingot, a V-segregate at the top and centre of the 
ingot, a pure cone occupying a bottom and central 
position, and the segregate placed half-way between 
the side and the centre. Of these, the V-segregate 
and the pure cone found their correlations in the 
tough-pitch copper ingot. The V-segregate ex- 
tended further into the copper ingot than it did into 
the average good steel ingot, and the pure cone was 
less strongly marked. Furthermore, the variations 
from side to centre were greater in the copper ingots 
than in steel. In the ingots cast under pressure 
there were three regions of blowholes in each speci- 
men. The border which had solidified before the 
pressure had been put on had the same density as an 
unpressed billet would have in the same region. 
There followed, extremely sharply, a region 
comprising the remainder of the top and bottom 
sections and about half the middle section, in 
which practically the full density of sound copper 
prevailed. Within this region was a third area, of 
low density. This central region differed a good 
deal in extent. Its origin was open to question, 
and it was probably the resultant of several factors. 

Mr. W. F. Brazener, who spoke in the subsequent 
discussion, stated that so-called porous ingots 
of tough-pitch copper became apparently sound 
after normal working, and gave a density of 8-9. 
To all intents and purposes the porosity disappeared 
after hot and cold-working. It would be interesting 
to know whether the cavities constituting porosity in 
the ingot were gas free or whether they were pockets 
containing gas. If each cavity were more or less a 
vacuum, the process of obtaining a sound ingot 
was relatively simple. If, on the other hand, the 
cavities did contain gas, the mechanism was not so 
simple ; the gas either escaped in some way or 
went into solution in the metal. From observations 
made, it seemed that the gas must, if present, enter 
into solution with the metal. The general porosity 
to which the paper referred did not cause trouble 
to the copper manufacturer. What did worry him 
were those segregations of gas which gave rise to 
blisters. The next speaker, Mr. R. Lloyd Gibbins, 
thought that many of the troubles in copper ingots 
arose during the transference of perfectly good 
metal, lying quiet under charcoal in a furnace, 
from that furnace to the moulds, 

Dr. W. Rosenhain said that Mr. Allen had 
attempted to compare the segregation of porosity 
in copper with that of impurities in steel. The 
factors controlling the distribution of porosity in 
copper, however, were different from those which 
controlled segregation in steel. Some reference 
had been made to the fact that blow-holes apparently 
gave no further trouble after the copper had been 
worked. He was still unconvinced as he had yet to 
see proof that the blow-holes were indeed welded up 
by the treatment. The author had cast some 
arsenical-copper billets under pressure. He, Dr. 
Rosenhain, was afraid that a large proportion of the 
pressure did not reach the liquid metal as the 
already solidified metal acted as a bridge. The 
pressure method was not now employed to any 
extent as, at the present time, there were better 
methods of obtaining sound copper than by subject- 
ing the ingot to pressure. 

Mr. Allen, in the course of his reply, referred to 
the welding up of blow holes by working. He said 
that the density of absolutely sound copper was 
about 8:95. He had taken some unsound copper 
which had been both hot-worked and cold-worked, 
from a cross-section of about 3 in. round down to 
about }-in. round. This amount of work had 
resulted in a considerable increase in the density, 
but it had not reached 8-95; the maximum figure 
obtained was 8-932 or 8-931. This indicated that 
although the holes were compressed they were not 
entirely removed. 


REACTION BETWEEN STEAM AND MOLTEN 
COPPER. 

The second paper taken was entitled, “The 
Equilibrium of the Reaction between Steam and 
Molten Copper”; it was by Messrs. N. P. Allen 
and T. Hewitt, and was presented by the latter. 
The authors stated that the results given in the 
contribution had been obtained over a temperature 
range of from 1,090 deg. C. to 1,360 deg. C., and a 
water-vapour pressure range of from 90 mm. to 





350 mm. of mercury. In the method employed in 
the investigation, steam produced by the evapora- 
tion of water at a controlled temperature was 
allowed to react with molten copper contained in 
a boat, and the hydrogen pressure developed was 
measured by diffusion of the hydrogen into an 
evacuated platinum tube. Nearly all the buttons 
of copper obtained were more or less porous, the 
amount of porosity being determined mainly by 
the hydrogen content of the melt. There was no 
connection between the oxygen content of the 
melt and the porosity of the button, which supported 
the opinion previousiy expressed that, provided the 
copper contained enough oxygen to react with the 
hydrogen present, the porosity of the casting 
depended on the quantity of hydrogen in the metal. 
It was desirable in melting copper, in order to avoid 
porosity in the castings, to maintain as low a 
temperature as practicable, and to keep the metal 
out of contact with hydrogen and steam. 

The two first speakers in the discussion, Professor 
D. Hanson and Dr. A. G. Ramsay, were both of the 
opinion that the results obtained were of value in 
explaining some of the peculiarities exhibited by 
copper when melted under works conditions. 
Professor Hanson thought that in order to be in a 
position to make full use of the results obtained, 
the study of the effect of impurities in the copper 
should be continued. The next speaker, Dr. C. H. 
Desch, referred to the remarkable porosity of silica 
tubes, to hydrogen, at relatively low temperatures. 
The authors had said that they had experienced 
difficulties with their earlier apparatus on account 
of the diffusion of hydrogen through the silica 
reaction tube. He would like to know how they 
had surmounted these difficulties. In a brief reply, 
Mr. Allen agreed with Professor Hanson regarding 
the importance of studying the effect of added 
elements. He also referred to the extreme difficul- 
ties encountered in the course of the experimental 
work. 


Errecrs OF HyDROGEN AND OXYGEN ON 
CoppER-NICKEL. 

“An Investigation of the Effects of Hydrogen 
and Oxygen on the Unsoundness of Copper-Nickel 
Alloys ” was the title of the third paper considered. 
It was by Mr. N. P. Allen and Dr. A. C. Street, 
and was read in abstract by Dr. Street, who said 
that about 10 alloys covering the range of the 
copper-nickel alloys had been investigated. On 
melting in hydrogen, all the alloys took up enough 
gas to render them very unsound on casting, the 
amount ‘of unsoundness varying in a complex 
manner throughout the series. The type of porosity 
produced resembled that brought about by hydrogen 
in copper. All the alloys melted in hydrogen could 
be largely degasified by passing nitrogen over the 
melt; this degasification was rapid, but was 
appreciably slower in alloys containing about equal 
proportions of copper and nickel. Alloys contain- 
ing traces of hydrogen cast unsoundly in the 
presence of oxygen, even though the hydrogen 
content was insufficient to produce pure hydrogen 
unsoundness, provided that the oxygen content 
exceeded a certain critical amount. This unsound- 
ness was probably due to the reaction between 
hydrogen and the dissolved oxides, producing 
steam, and the porosity might take the form of 
either small inter-dendritic holes, or of a combina- 
tion of small and large cavities. The critical 
oxygen content was low (less than 0-001 per cent.) 
for all alloys containing less than 25 per cent. 
nickel, but was considerably greater (above 0-01 per 
cent.) for alloys containing more than 30 per cent. 
nickel. The critical oxygen contents appeared to be 
related to the solid solubility of oxygen in the alloys. 
The oxides formed in the nickel-copper alloys were 
complex, and required further investigation, 

Mr. W. R. Barclay, who opened the discussion, 
thought that the paper would have been of perhaps 
greater utility 10 years or 12 years ago than it was 
at the present time. Its main value lay in that it 
threw light on many of the troubles and difficulties 
experienced in the earlier days of electric-furnace 
melting. His own experience had been gained in 
trying to deal with impure material, containing 
carbon, in the electric arc furnace. The line of 
attack had been to remove the carbon by additions 





of nickel oxide. They had obtained unsound ingots, 
and the reason for this had been indicated in the 
paper. On the other hand, they had. obtained 
sound ingots by controlling the temperature, the 
speed of melting, and the rate of pouring of their 
ingots. Dr. R. H. Greaves, in the course of the 
discussion on a previous paper by Mr. Allen (on the 
influence of gases on the soundness of copper ingots), 
had made a statement which was profoundly true. 
He had said that Mr. Allen’s work had shown that 
there was a wide field for further study of the 
conditions of equilibrium between reacting con- 
stituents in copper and its alloys, and it shoula be 
added between these constituents and the materia] 
of crucibles, fluxes, mould dressings, moulds, and 
containers generally which were used in manufacture. 
Mr. Lloyd Gibbins had referred to the difficulty of 
transferring a melt from the furnace to the moulds, 
His.experience had been similar. In an arc-furnace 
melting cupro-nickel, it was possible, by a close study 
of the conditions, to obtain perfectly sound metal 
in the furnace. The difficulty of getting that metal 
into the moulds had indeed given rise to difficulties. 

Mr. S. V. Williams said that the authors had 
stated that, in the investigation carried out by 
Smithells, Grimwood and himself, it had been shown 
that nickel and high-nickel copper-nickel alloys 
cast unsoundly if melted in hydrogen, it being 
possible, however, to remove this unsoundness by 
degassing with nitrogen. Continuing, Mr. Williams 
said that when the melt was allowed to solidify in 
the crucible sound metal was produced without 
nitrogen treatment. The period that it was 
necessary to hold the metal molten in hydrogen, 
before sound ingots were produced on solidification, 
varied with the raw materials employed. In other 
words it varied with the amount of oxide present, 
but as long as time was allowed for the oxide to be 
reduced sound ingots were obtained. The next 
speaker, Professor D. Hanson, referred to the 
importance of studying the gas reactions in the cases 
in which a second metal was added to copper. The 
paper showed how the nature of the reactions was 
modified by the presence of another metal. Mr. 
Barclay had inferred that the paper would have been 
of greater value ten years ago, than at the present 
time. What he really implied perhaps was that 
the development of deoxidisers had greatly over- 
come the troubles which arose during the act of 
transferring metal from a bath to a mould. Never- 
theless, he submitted that the value of the work was 
not entirely lost, because industry had discovered 
the use of deoxidisers in the meantime. 

Mr. J. D. Grogan said that some of the authors’ 
illustrations appeared to confirm some of his own 
work, namely, that when the metal was very gassy 
a large number of small blow-holes were present. 
As the gas was removed, the number of holes 
decreased, but their size increased, until one large 
shrinkage cavity and no other hole remained, In 
a very brief reply to the discussion Mr. Allen said 
that in the paper contributed by him to the pro- 
ceedings of the Institute in 1930 he had published 
some results concerning the saturation of copper 
with hydrogen and cooling. He had found that the 
slower the rate of cooling the sounder the ingot 
produced, 


INFLUENCE OF VOLATILE CHLORIDES ON MAGNESIUM 
AND COPPER. 


The next paper considered referred to “The 
Influence of Volatile Chlorides on Magnesium and 
on Copper.” It was by Messrs. J. D. Grogan and 
T. H. Schofield and was presented to the meeting 
by the latter. The authors stated that the sound- 
ness of magnesium was improved by melting the 
metal under a flux and treating with the vapour of 
certain volatile chlorides. Treatment with titanium 
tetrachloride did not produce an alloy molten at the 
usual casting temperature of magnesium alloys. 
The density of cathode copper was raised by 
melting under borax and treating with carbon 
tetrachloride, but not with titanium tetrachloride. 
The electrical conductivity of the treated copper 
was low, probably owing to the absorption of a 
small quantity of iron by the molten metal during 
treatment. We intend to reproduce this con- 
tribution in a forthcoming issue. 

The only speaker in the discussion, Mr, N. P. Allen, 








364 





ENGINEERING. 





[MARCH 31, 1933. 








said that, to him, the chief interest of the results 
lay in the question of whether the carbon tetra- 
chloride was capable of removing the gas to such 
an extent that when oxygen got to the metal 
no unsoundness was produced. It was very easy 
to degasify copper with a variety of reagents, to 
such an extent that it would be absolutely sound if 
oxygen were absent. He had, however, tried to get 
the metal into such a condition, by the degasification 
treatment, that it remained sound when oxygen 
was added ; he had failed entirely, and was interested 
to know whether others had been more successful. 
The present authors had produced a chill-cast bar, 
using the carbon tetrachloride treatment, having a 
soundness greater than that normally obtained in 
works. Its density was over 8-9 per cent. and its 
oxygen content 0-002 per cent. ; it also contained 
0-028 per cent. of iron. Iron might act as a de- 
oxidising agent and it was therefore feasible that 
this metal was responsible for the high density of 
the copper. After a very brief reply from Mr. 
Grogan the meeting passed on to the last paper 
on the agenda. 
Harpness Testinc or TuIn Strips. 

The fifth and final paper considered by the 
meeting, on Thursday morning, March 9, bore the 
title “The Application of the Diamond Pyramid 
Indentation Test to Copper and Copper-Rich Alloys 
in the Form of Thin Strip”; it was by Dr. Maurice 
Cook and Mr. E. C. Larke and was placed before 
the meeting by the former. The authors stated 
that they had made a study of the practicability of 
employing, in the testing of thin metallic materials 
by the diamond-pyramid indentation method, 
smaller loads than those now specified, and also the 
degree to which the anvil effect influenced the 
results when standard loads of 5 kg. or 10 kg. were 
employed. This contribution to the proceedings 
will be found reproduced on page 367 of this issue. 

Dr. G. A. Hankins, in opening the discussion, said 
that it was clearly necessary to know how to apply 
the test to thin materials and also its limitations, 
and the authors had taken an immense amount of 
trouble to obtain the required information. He 
would like the members to realise that they had 
made several thousands of diamond-pyramid deter- 
minations in the course of their investigation. More- 
over, the paper had come at an opportune time, 
as & committee of the British Standards Institution 
was at present endeavouring to lay down a specifica- 
tion for hardness tests on these thin strips, and he 
felt sure that the results obtained would be accept- 
able to the committee. The authors had said in 
their conclusions that the use of very small loads 
was neither necessary nor desirable. At the 
National Physical Laboratory very considerable 
experience had been gained relating to the diamond- 


forms of routine teste such accuracy was perhaps 
necessary—the authors’ suggestions should be 
considered very seriously before they were adopted. 

Dr. W. Rosenhain said that for a good many 
purposes he imagined that the degree of accuracy 
obtained as shown in the paper would be sufficient. 
The authors had implied, however, that for deter- 
mining the hardness of thin sheets, a cupping test 
was useless for practical purposes, and the only 
test that remained was the hardness test. With 
regard to the cupping test he did not quite agree, 
but, at all events, there was another test which was 
exceedingly efficient, and this was the repeated 
bending test. It had been shown that this test 
was actually very sensitive to variations in hardness, 
and, provided the test piece could be given a pure 
bend, very consistent results were obtained. An 
ingenious machine had been developed by Marriott 
for testing very thin sheeting materials for aircraft 
purposes during the war. Regular and accurate 
results had been obtained which had the advantage 
that the operator was not very much concerned 
with the actual surface condition of the material. 
If the hardness test could be used it was undoubtedly 
quicker and possessed many advantages ; neverthe- 
less there were difficulties, and it was not quite fair to 
imply that it was the only test available. The last 
speaker in the discussion, Mr. R. Chadwick, con- 
firmed the accuracy and reproducibility of the 
diamond-pyramid test as used on thin strips of zinc 
and zine alloys, and employing loads of 5 kg. and 
10 kg. 

In a very brief reply to the discussion, Dr. Cook 
said that he wished to join issue with Dr. Hankins 
on the question of accuracy. When Dr. Hankins 
spoke of really accurate results, he (Dr. Cook) 
wondered what he had in mind. He would like to 
state definitely that, having regard to comparative 
figures which he had obtained from different 
laboratories and different machines, he did not 
think that, under normal conditions of testing, it 
was possible to expect greater accuracy than 5 per 
cent. with a machine of the type employed. In 
the commercial routine testing of copper, brass, 
phosphor bronze, and similar alloys, 5 per cent. 
was not a remarkably large margin of error; it 
was, in fact, quite an acceptable one. With regard 
to Dr. Rosenhain’s remarks concerning a bending 
test, he did not know whether there were any 
machines on the market capable of carrying out 
this test. Moreover, the bending test also pre- 
sented difficulties, and it was not so quickly or so 
readily carried out as the pyramid indentation test. 
The President then thanked the authors of all 
the papers for their contributions, and proposed 
votes of thanks to the Institution of Mechanical 
Engineers for the accommodation they had kindly 
afforded for the meeting, and to the Chairman and 





pyramid hardness test on thin materials at small 
loads. As a result of that experience it could be 
stated definitely that if it were possible, for normal | 
routine testing, to avoid these small loads, the | 
endeavour should be made to avoid them. With | 
regard to the conclusion that such small loads were | 
not necessary, however, he felt somewhat doubtful. | 


Council of the British Non-Ferrous Metals Research 
Association, who were to throw open their labora- 
tories to the members that afternoon. The intima- 
tion that the autumn meeting would be held at 
Birmingham, from September 18 to 21, terminated 
the proceedings. A considerable number of mem- 


LETTERS TO THE EDITOR. 


DEVELOPMENTS IN CIRCUIT 
BREAKER DESIGN. 


To THe Eprror oF ENGINEERING. 

Sm,—lIf the only advantage of electricity over gas 
were that when mixed with air it is non-explosive, 
very few of us would have electricity in our houses 
to-day. Mr. Rissik tells us that the water in his expan- 
sion breaker (and the air in a gas-blast design) will not 
catch fire, whereas the oil in an oil circuit-breaker can. 
True, but in a modern British oil circuit-breaker it 
does not. Positive advantages must be advanced 
before oil-less designs oust the oil circuit-breaker in 
this country. 

Taking the salient points touched upon in this 
correspondence, you may note :— 

Space.—Mr. Rissik does not refer to my suggestion 
that British oil circuit-breakers (of at least some 
makes) are more compact than circuit breakers of any 
other type. We may, therefore, take it he concedes 
this. 

Capacity Range.—You will have noted that Mr. 
Rissik now confines his remarks to the higher voltages, 
where, of course, the range of currents, and therefore 
expansion-chamber pressures, is very much less. The 
patents which are constantly being taken out with the 
object of getting a chamber which will work properly 
and confine the arc at low currents, and yet not burst 
with heavy currents, give colour to the suggestion 
that the practical current range for a given size of 
chamber is limited. 

The makers’ limits are given in Mr. Rissik’s letter on 
page 216 of your issue of February 24, as 500,000 kVA 
below 60 kV and from 1,000,000 kVA to 1,500,000 kVA 
above 60 kV. Similar limits apply to the air-blast 
design. Corresponding figures for oil circuit breakers 
built by my own firm are 1,500,000 kVA up to 33 kV, 
and 2,500,000 kVA up to 161 kV. 
Maintenance.—Oil circuit-breaker arcing times are 
now much less than formerly, and are comparable with 
those of the oil-less designs. The majority of oil 
circuit-breakers go from one year end to the other 
without being touched. Would a user dare take a 
chance on the water not evaporating from an expansion 
device ? 
Ancillary Gear.—Mr. Rissik is, of course, correct 
in saying that compressors are not necessary with the 
expansion design which he favours. I had referred 
previously also to air-blast apparatus, which does need 
the compressor. The expansion breaker has, as a 
corresponding peculiarity, the need for such a quick- 
making movement that it is understood the makers 
will only supply power-operated mechanisms, and 
never the more simple hand-closing devices. 
It is not correct to say that oil-cleaning plant is in- 
variably used with even 132-kV oil circuit-breakers. 
As a world practice, 1 would say it is exceptional. At 
lower voltages, it is practically never done. 
You will agree these facts bear out the remarks 
made in your leader of January 13, and my comments 
on page 259 of your issue of March 3. 
Yours faithfully, 
W. A. Coates. 

Walford Lodge, Dunham-road, 
Bowdon, Cheshire. 

March 13, 1933. 








THE REORGANISATION OF 
ELECTRICAL DISTRIBUTION. 





bers availed themselves of the opportunity of visiting 
the headquarters of the British Non-Ferrous 
Metals Research Association at Regnart Buildings, 
Euston-street, London, N.W.1. Exhibits were on 
| view illustrating the progress and results of a 
number of researches carried out for the Association 
in Government and University laboratories, as well 
as in its own headquarters. An illustrated descrip- 
tion of the laboratories, testing rooms, and work- 
shops, at Regnart Buildings, appeared in ENGINEER- 
ING, vol, cxxxi, page 772 (1931). 




























To THe Eprror oF ENGINEERING. 
Smr,—The leading article in your issue of the 3rd 
instant states that there are some who hold the opinion 
that electrical generation and transmission on a national 
basis must prove a failure. The fact, given in your 
article and commented upon, that of the 11,000,000 
inhabited houses in this country only some 3,300,000 
are supplied with‘ electricity should, however, remove 
so dismal an aspect. To exploit this market success- 
fully, the suppliers of electricity must first cast away 
their obsession that the demands of industry for power 
and heat can ever be met by them on an economic 
basis. 

The contention that industry can never be economi- 
cally supplied with power from a central source is 
confirmed by the figures published in the article. 
Generating costs are now 0-676d. per unit sold, a 
figure attainable by any modern independent power 
plant of, say, over 100 kW. capacity, a statement that 
can be verified by reference to many such installations. 
Distribution costs per kilowatt sold are 0-706d., a charge 
that does not exist on an independent power plant, 
for these are not internal distribution charges. If, 
therefore, the makers of electricity would but recognise 
the true field of their activities, and work for and with 
the house-holder consumer, as do the gas and water 
all would be well. At present, these 


During the past year or so an investigation had | 
been carried out at the Laboratory in regard to the | 
actual limiting thickness which could be employed | 
for accurate hardness testing. This work certainly 
suggested, at present, that in the of the 
diamond-pyramid test, accurate results demanded | 
a thickness greater than that at present specified 
in the existing British Standard Specification | 
mentioned by the authors. The authors were | 
apparently going quite definitely in the other| 
direction in suggesting that loads of 5 kg. and 10 kg. | 
could be used on quite thin materials. Results | 
obtained at the National Physical Laboratory did 
not fit in with that if accuracy was desired, and this 
was possibly the crux of the whole matter. 

One difficulty which the authors had no doubt 
had to contend with was the old trouble in work of 
this kind, namely, lack of uniformity in the material. 
The net conclusion which he felt inclined to draw 
was that if an accuracy in hardness testing was 
desired of from 10 per cent. to 15 per cent. and if 
that kind of accuracy were considered satisfactory, 
the suggestions put forward by the authors were, 
perhaps, admissible. For greater accuracy, however, 
say 5 per cent.—and he would suggest that in some 


case 








Enoineers’ German Crrcie.—The fifth and last 
lecture of the present session of the Engineers’ German 
Circle will be held at the Institution of Mechanical 
Engineers at 6 p.m., on April 3. Dr. K. Johl, of Merse- 
burg, will lecture on “ Stand und Probleme der Elek- 
trizitatsversorgung Europas "(Modern Developments and 
Problems of Electric Power Supply in Europe). The 
lecture will be followed by an informal dinner. It is 
hoped to arrange a summer meeting for members of the 
Cirele, ladies and friends, similar to that held last year. 
A visit of technical interest would be made, in or near 
London, on a Saturday afternoon, with descriptive talks 
in German, and tea to follow. The autumn session of the 
Circle will commence in October. Particulars regarding 
the Circle may be obtained from the secretary, Mr. H. P. | . 
Spratt, Science Museum, London, 8.W.7. | companies, 
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consumers must subsidise industry, in that it is not 
charged the total costs of its electric supply. If this were 
corrected, not only would the electric supply industry 
prosper, but industry as a whole would benefit as well, 
for it then would meet direct but one fair charge, and 
not an indirect charge that must eventually be passed 
down to industry, and through many channels, each 
adding ‘“‘ collection costs.” 
Yours faithfully, 
41, Oakham-road, Harborne, A. R. MasTERMAN. 
Birmingham. 
March 8, 1933. 








INFRINGEMENT ACTION THREATS. 
To tHe Eprror or ENGINEERING. 

Smr,—It is, unfortunately, a common experience 
for small manufacturers and traders to be threatened 
with infringement proceedings 
alleged to be covered by a provisional “ patent,” 
and in many cases wholesale orders are withdrawn 
or manufacture ceases in consequence of the manu- 
facturer or trader not wishing to run any risks. It 
therefore cannot be too widely known that there is 
no such thing as a “ provisional patent,” which is a 
term loosely used when a patent application has been 
lodged accompanied by a provisional specification only, 
and no infringement proceedings can be taken until a 
‘“* complete ” patent has been sealed, i.e., granted. 

However, when threats have been issued it is a very 
difficult matter for an inventor to convince a manu- 
facturer or trader that such threats are groundless 
and can be safely ignored, and it is therefore important 
to inventors to realise their powers under the new 
Section 36 of the Patents and Designs Act, introduced 
by the 1932 Act. Prior to the new Act, threats could 
only be legally restrained if made by a person owning 
a Patent (meaning a full and granted patent). Conse- 
quently, a person having applied provisionally could 
safely issue threats broadcast without fear of legal 
action for restraint. 

As a result of the 1932 Act, Section 36 now reads :— 
“Where any person, by circulars, advertisements or 
otherwise, threatens any person with an action for 
infringement of patent or other like proceedings, then, 
whether the person making the threats is or is not 
entitled to or interested in a patent or an application 
for a patent, any person aggrieved thereby may bring 
an action against him, and may obtain a declaration 
o 69: ie, On, 

The relief provided by the section may be a declara- 
tion that the threats are unjustified, an injunction 
against continuance of the threats, and damages. 

The section further provides the same remedy against 
threats in respect of invalid claims in a granted patent, 
or claims which could be successfully opposed in the 
case of an accepted complete specification. In the 
latter connection it should be remembered that damages 
can be claimed as from the date of acceptance of a 
complete specification by an action commenced after 
the patent is sealed. 

Thus the position under the present Section 36 of the 
Act is clear, viz., that threats of infringement proceed- 
ings can always be restrained and damaged obtained, 
except when the threats are issued in respect of valid 
claims of a granted patent, or claims of an accepted 
complete specification which could not be successfully 
opposed. 

This position provides an effective remedy for what 
has been in the past a fairly common species of black- 
mail, viz., threats supported by no more solid basis 
than a provisional patent application, which, while 
legally ineffective, may have a decidedly adverse 
moral effect on legitimate business. 

Yours faithfully, 
“E. N.G.” 
Chartered Patent Agent. 








THE LATE LIEUT.-COL. P. R. 
WARREN. 


THE news of the death, in London, of Lieutenant- 
Colonel Philip Ridsdale Warren, O.B.E., on March 6, 
will be received with regret by many engineers in all 
parts of the world. Colonel Warren had been respons- 
ible for the construction of numerous dock, harbour 
and other civil-engineering works in the Malay Penin- 
sula, Canada, Brazil, Hong-Kong, and elsewhere, and 
during the last four years had served on the National 
Council of Ways and Communications in the Republic 
of Colombia, as representative of Messrs. Sir Alexander 
Gibb and Partners. He was born on September 7, 
1874, and received his general education at Malvern 
College. After spending a year in engineering study 
at University College, London, he entered upon a 
pupilage of four years under Sir John Wolfe Barry in 
1894. From 1898 to 1900 he served as assistant engi- 
neer under Sir John Wolfe Barry on the construction of 
dock works at Barry, South Wales. The works com- 
prised a wet dock of 34 acres, and entrance gates, 


in respect of goods | pany 


timber jetties, railway connections, and all the neces- 
sary equipment. During this period he was also 
assistant engineer in charge of the construction of a 
deep-water pontoon landing stage, and a dry dock 
600 ft. in length. In 1900, he travelled to the Far 
East, where he was engaged during the succeeding 
seven years in the making of surveys and the prepara- 
tion of working drawings for harbour and dock works 
in the Malay Peninsula, at Penang, Singapore, Malacca 
and Kuantan, for Messrs. Coode, Son and Mathews. 
In 1907, he was appointed chief engineer to Messrs. 
Coode, Son and Mathews, and was placed in charge of 
the construction of the Singapore dock works, com- 
prising a 35-acre wet dock, a deep-sea wharf one mile 
in length, and a dry dock 860 ft. long. 

After spending eleven years in Malaya, Mr. Warren 
proceeded to Canada in 1911, having been appointed 
chief engineer to Messrs. Norton, Griffiths and Com- 

ny. He was entrusted with the task of designing 
dry docks at St. John and Sydney, Nova Scotia, and 
at Quebec, and afterwards superintended the construc- 
tion of harbour works at St. John, which included a 
dry dock, 1,150 ft. in length. He returned to this 
country in 1916, joined the Royal Engineers, and, 
under Brigadier-General Sir Alexander Gibb, con- 
structed the channel-ferry terminus at Cherbourg, 
ammunition wharves on the Seine, and railway depots 
at various points in France. In 1919, he was appointed 
Assistant Director General of Transport in France with 
the rank of lieutenant-colonel and, in the same year 
was placed in charge of the reconstruction of Ostend 
and Zeebrugge under the Civil Engineer in Chief to 
the Admiralty. In 1920-1921 he was given the task 
of demolishing the fortifications and naval harbour of 
Heligoland under the terms of the Peace Treaty, and 
completed this work in twenty-one months. During 
the years which followed he travelled to Brazil to 
investigate and report upon the Itabara iron-mine 
project. He then proceeded to Newfoundland to 
examine a large-scale hydro-electric scheme, and, in 
1924, went to Hong-Kong as chief engineer, and 
representative of Messrs. Sir W. G. Armstrong- 
Whitworth and Company, Limited, in charge of the 
construction of rock tunnels for the Shing Mun Valley 
water scheme. As already stated, Colonel Warren 
proceeded to Colombia about four years ago as repre- 
sentative of Messrs. Sir Alexander Gibb and Partners, 
and when, some two months ago, he was obliged, on 
account of illness, to return to this country, his depar- 
ture was much regretted by the Colombian Minister of 
Public Works and other officials with whom he had 
come into contact. For his services during and after 
the war he was awarded the O.B.E., and also received 
the Belgian Order of the Crown. He was elected a 
member of the Engineering Institute of Canada and 
of the American Society of Civil Engineers in 1913, and 
became a member of the Institution of Civil Engineers 
on April 13, 1926. 








THE LATE SIR EDWARD MANVILLE. 


Sm Epwarp Manvittz, whose death, we regret to 
record, occurred in London on Friday, March 17, at 
the age of 70, was, in his early years, closely connected 
with the establishment of a number of electricity 
supply undertakings, both in this country and abroad, 
though for some time he had mainly devoted his 
attention to business matters and had in particular 
been chairman of the Daimler Company, Limited, for a 
considerable period. 

Edward Manville, who was the son of a well-known 
London surgeon, was born in 1862 and was educated 
at University College School, subsequently attending 
courses at more than one technical institution. On 
the completion of his training he joined the Brush 
Electrical Engineering Company, and was engaged as a 
member of their staff in the erection of the first 
generating station in Dublin. Soon afterwards he 
obtained an appointment with Messrs. Woodhouse and 
Rawson and acted for them in a similar capacity, 
among the electric light works with which he was 
connected being those at Portsmouth, Lambeth, Ber- 
mondsey, Shoreditch, Taunton, Southwark, Aylesbury, 
Bath, Swansea, and Salford. Later on he became 
managing director of the Jablochkoff Company and of 
the United Engineering Company, while in 1892 he 
entered into partnership with Mr. J. E. Waller, 
M.Inst.C.E., as a consulting engineer. This firm, which 
was joined by Mr. (now Sir) Philip Dawson in 1902, 
was responsible for the design of many important 
electrical undertakings at home and abroad, including 
those at Melbourne, Adelaide and Geelong, and the 
tramway undertakings at Buenos Aires, La Plata, 
Mandalay, Colombo, and Delhi. Manville was also 
a pioneer in the motoring and the automobile industry, 
and to his far-sightedness the introduction of the 
Knight sleeve-valve engine and its acquisition by the 
Daimler Company was mainly due. The partnership 
| was dissolved a short time ago, since when he had been 
in active practice on his own account. 

Manville’s range of interests in later years may best 








be indicated by saying that he sat as Member of Parlia- 
ment for Coventry in the Conservative interest from 
1918 to 1923, and had occupied the presidential chairs 
of the Association of Chambers of Commerce of the 
United Kingdom and of the Society of Motor Manufac- 
turers and Traders. He was also chairman of the 
Birmingham Small Arms Company and of the Imperial 
Council of Commerce, besides being a vice-president of 
the Federation of British Industries. From time to 
time he acted on the Provisional Advisory Council to 
the Board of Trade and other Government committees, 
including one which framed the Companies’ Law 
Amendment Act. He was a past-master of many City 
companies and a prominent Freemason. He was 
elected a member of the Institution of Electrical 
Engineers in 1889. He was knighted in 1923 and was 
a Grand Officer of the Crown of Roumania. 








THE LATE MR. ROBERT ASKWITH. 

WE regret to record the death of Mr. Robert Askwith 
which occurred at his home in Harrogate on March 2. 
Mr. Askwith was for many years engineer to the 
Weardale and Consett Water Company, County Durham. 
He was the second son of the late Mr. Thomas Askwith, 
of The Old Bank, Ripon, and was born in 1849. He 
served an apprenticeship of four years, from 1866 to 
1870, under the late Mr. William Bouch, at the loco- 
motive works of the then Stockton and Darlington 
Railway. From 1870 to 1875, he acted as assistant 
to Mr. Bouch in connection with the design and con- 
struction of two large storage and five service reservoirs, 
and the laying of mains and distributing pipes for the 
Weardale and Shildon District Water Works Company, 
for which Mr. Hawksley, a past-president of the Insti- 
tution of Civil Engineers, and Mr. Bouch were the 
joint engineers. Upon the death of Mr. Bouch in 
1876, Mr. Askwith was appointed resident engineer to 
the Weardale and Shildon Company and continued 
to supervise the construction of the above-mentioned 
works under Messrs. T. and C. Hawksley. In May, 
1881, in addition to his other activities, he was appointed 
engineer to the Consett Water Works Company. When 
the Weardale and Consett Water Company was consti- 
tuted some years later, he was appointed engineer and 
continued to occupy this position for many years, In 
1920, the Weardale and Consett Company was acquired 
by the Durham County Water Board, now the water 
authority in that area. Mr. Askwith lived for many 
years at Witton-le-Wear, but after his retirement, 
some years ago, he went to Harrogate to reside. He 
became a member of the Institution of Civil Engineers 
as long ago as May 2, 1882, and joined the Institution 
of Water Engineers in 1896. In 1909, he was elected 
president of the latter body, and assumed office and 
delivered his presidential address at the meeting held 
in Durham in that year. At this same meeting he 
presented a paper containing a brief description of the 
Weardale and Consett Water Works, and more par- 
ticularly of the Waskerley Reservoir, which was com- 
menced in 1867 and brought into use in 1871, and of 
the Tunstall Reservoir, begun in 1873 and completed 
in 1879. 


ANNUALS AND REFERENCE BOOKS. 
The Mining Year Book, 1933.—The forty-seventh 
annual edition, that for 1933, of this useful work of 
reference has now been published. It contains 
detailed particulars of the principal mining companies 
of the world, including those concerned with the 
extraction of gold, diamonds, copper, tin, platinum, 
silver, iron, and other metals and minerals; collieries 
and mining investment companies are also dealt with. 
Data regarding 1,120 concerns are given, and as these 
are arranged in alphabetical order, information on any 
icular company may be found with the minimum 
of trouble. In all cases the name of the concern is 
given, first in large type; then follow the names of the 
directors and other officials, the address of the offices, 
the date of establishment, the seat of operations, a 
brief description of the property and plant, present 
working results, estimated ore reserves, particulars 
regarding capital, dividends, &c., and the financial 
position of the company as disclosed by the latest 
accounts published. Other sections of the volume 
comprise lists of directors of mining companies, of 
mining and consulting engineers, mine managers, and 
agents, a dictionary of mining terms, and a supple- 
mentary index of private and dormant companies and 
of concerns which have ceased to be of public or market 
interest. At the commencement of the Year Book 
appear statistical tables giving particulars of the 
outputs from the principal gold mines of the world, 
and the highest and lowest prices of base metals for the 
past eight years. The volume is compiled by Mr. 
Walter E. Skinner, who deserves to be congratulated 
on the all-round excellence of the work. It is obtain- 
able, price 20s., from Mr. Walter E. Skinner, 165, 
Dowgate-hill, London, E.C.4, or from the Financial 
Times, 72, Coleman-street, London, E.C.2. 
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LABOUR NOTES. 


A PARTIAL striké of the workers employed at the 
Ford factories at Dagenham took place early on 
Monday, members of the Amalgamated Engineering 
Union being chiefly involved. A statement issued 
later in the day by the management contained the 
following :—‘‘ Ford Motor Company, Limited, at 
Dagenham has a very efficient tool-room for the 
production of tools and fixtures which are required in 
its own factory. In an endeavour to hasten the 
employment of a much larger number of men the Ford 
Company has employed many more workers in its 
tool-room than would normally be engaged. The 
minimum wage paid by the company to workers in the 
tool-room is 2s. an hour, and the new average wage 
spread over 600 men in that department is 2s. 14d. an 
hour. This average wage is considerably higher than 
that which is demanded by the Amalgamated Engi- 
neering Union for its members. In view of these 
higher hourly rates, the company does not increase the 
hourly rate for time worked over 47 hours a week. It 
is believed that because certain of the tool-room 
workers anticipated a request to work more than 
47 hours a week, the local union officials have taken 
the opportunity to organise the strike and interfere 
with the industry and income of 7,000 workers.” 


The British Minister of Labour has now had prelimi- 
nary discussions on the subject of the absorption of 
workers into employment with representatives of both 
the Trades Union Congress General Council and the 
National Confederation of Employers’ Organisations. 
Other meetings for a similar purpose are, it is under- 
stood, to be held 


The Executive Committee of the British Labour 
Party and the General Council of the Trades Union 
Congress have rejected the proposal of the Communist 
Party that there should be joint action in protesting 
against “the offensive of Capital and Fascism.” A 
manifesto issued by the National Joint Council repre- 
senting the Trades Union Congress, the Labour Party 
and the Parliamentary Labour Party has for its title, 
“Democracy v. Dictatorship.” It contains the 
following declaration :—‘ British Labour has led the 
world in its claim for industrial democracy and its 
demand for political democracy. Its historic task 
to-day is to uphold the principles of social democracy. 
Here, in Britain, a working class, united in its funda- 
mental faith, can stem and reverse the streams of 
reaction in our midst. It has already successfully 
resisted attempts at disruption both from the right 
and from the left—from * National Labour’ on the 
one hand and from ‘ Independent Labour’ on the 
other. If the British working class, however, hesitate 
now between majority and minority rule and toy with 
the idea of dictatorship, Fascist or Communist, they 
will go down to servitude such as they have never 
suffered. British Labour must rally the scattered 
forces of socialist democracy in all countries, and, 
here at home, by firm discipline and loyal adherence to 
its fundamental faith, show the world the peaceful 
path to socialism. Here in Britain there are three 
ways by which the great masses of the workers can 
achieve power and keep it:—-Workers everywhere 
should strengthen the trade unions—the bulwark 
against capitalist tyranny in industry ; workers every- 
where should strengthen the co operative societies 
the movement created by the workers to counteract 
private profiteering; workers everywhere should 
strengthen the Labour Party—the spear-head of poli. 
tical power against dictators, Fascist or Communist.” 


A year ago the considered opinion of the executive 





of this character might easily be prevented by realisa- 
tion of the possibilities of accident, and that could 
result only from the inculcation of safety principles. 
“The employer,” the contributor goes on to say, 
‘owes a duty to his workers to make it possible for | 
them to work safely, but the employer alone can never | 
be completely successful. He must have the co-| 
operation of the worker himself in avoiding accidents, 
and also in warning others and sharing the load with | 
them wherever there is a possibility of danger. The | 
worker may go further and discourage others from | 
the dangerous practices that still exist in spite of rules | 
and regulations. If the employer provides conditions 
that are unsafe, the worker still has many remedies for 
avoiding danger even if not encouraged by his employer. 
But it is only by the co-operation of employer and 
worker that accidents can be prevented substantially.” 


The contributor of an editorial note in Man and 
Metal, the organ of the Iron and Steel Trades Con- 
federation, claims that a drastic overhaul of the 
present system of administering Workmen’s Compensa- 
tion Insurance is overdue. ‘‘ It cannot be satisfactory ” 
he says, “ to employers who pay the premiums, much 
less to the injured workpeople, that, of 5,304,4111. paid 
in insurance premiums to insurance companies in 1931, 
2,973,7041. only was used for compensation, including 
all legal and medical expenses. These expenses are 
an increasing quantity, and it would be interesting to 
know how much of the foregoing sum was swallowed 
up in that way. The attitude of the wealthy bodies 
which administer Workmen’s Compensation is one of 
disputing on any and every pretext that can be raised 
the right of the workman to the protection the law is 
supposed to afford, and despite the opinion expressed 
by the present Lord Chancellor that * expense caused 
by calling too many expert witnesses, medical experts, 
in workmen’s compensation cases was indefensible,’ 
the practice is increasing instead of diminishing.” 


According to the vice-president of the General 
Motors Corporation of the United States, the 
large industries were the pioneers of machine work 
and, therefore, chiefly responsible for technological 
unemployment. Will it be in these industries, he asks, 
that the pendulum will begin to swing backwards ? 
Some manufacturers, he points out, who, for a few 
years have been endeavouring to cut production costs 
to the lowest possible figures, with the help of tremen- 
dously costly machinery and equipment, are now 
giving the matter of hand labour a great deal of 
thought. The General Motors of Canada, for example, 
are trying to use more hand labour in their operations 
than would have been used for the same volume of 
output a year or two ago. In some operations, the 
amount of hand labour is 20 per cent. greater than 
formerly. This is justified, not by the cost per unit, 
but by the beneficial effect it is believed to have on 
the wider economic situation. Other industries are 
being forced to look at this aspect of the economic 
problem, and to come to the conclusion that efficiency 
in individual plants carried to a very high degree may 
not, after all, be the solution of the larger, wider 
problem. 


Commenting upon the advent of the new Govern- 
ment at Washington, the editor of the organ of the 
American International Association of Machinists 
says :—‘* While organised Labour is interested in and 
willing to help wherever possible in the solution of all | 
problems confronting our nation, it is primarily 
interested in a programme which will relieve the | 
unemployment situation, believing that, if this is done, 
many other vexing problems will find a ready solution 





of the British Labour Party and the General Council 
of the Trades Union Congress was that in socialised 
industry the management should be entrusted to “a 
body not susceptible to party political pressure and 
interference,” and that particular interests (including 
Labour) should be represented on advisory or consulta- 
tive boards. Strong demands were, however, made at 
the Trades Union Congress and the annual conference 
of the Labour Party that Labour should have a direct 
voice in management. Both central bodies have now, 
it is understood, “ endorsed the principle that the claim 
of organised Labour to its place in the control and 
direction of publicly-owned industries should be recog- 
nised,”’ and decided that in order to give effect to the 
principle, * there should be consultations between the | 
responsible Minister and the trade unions concerned.” | 
That the new formula will satisfy the original objectors 
is doubtful, but it has the merit of leaving it tolerably 
clear that the committee and the council are not 
altogether unmindful of the dangers involved in the 
application of the “ principle.” 





Discussing what are described as “ human element ” | 
accidents, a writer in the Bulletin of the Industrial | 
Commissioner for New York State says that accidents 





with the resumption of the purchasing power of the 
masses. We, of course, realise that the adoption of 
the programme advocated by the American Federa- 
tion of Labour will necessitate changes in our economic 
structure. Nevertheless, organised Labour is firm in 
its belief that, if the Government and the industrial 
and financial leaders of the nation will display that 
interest in its proposal, which we feel it merits, a 
start in the direction of economic recovery will have 
been made.” 








At the end of February, 27,071 members of the 
Boiler Makers’ and Iron and Steel Shipbuilders’ | 
Society were “ signing the books,” as compared with | 
27,263 at the end of January. 


passed over. This competition was now spreading 
to Mediterranean markets, and could not be regarded 
as a transitory phenomenon ; 
felt in Egypt, particularly in the textile trade, and 
Japanese steel was challenging that of Belgium on the 
Antwerp market itself. This feature of international 
commerce could not be considered without uneasiness. 


A communication received by the International 
Labour Office at Geneva states that the Tobacco 
Monopoly Board of the Japanese Government reduced 
the hours of work in its factories from 10, including a 
break of one hour for rest, to 9}, including a break of 
one hour, or 84 hours of actual work, from December 1, 
1932, to March 31, 1933. A further reduction to 
eight hours of actual work is to take effect from April | 
until November 30, 1933. No reduction is to be made 
in wages. The hours of actual work in State factories 
generally are nine a day. The State Steel and Iron 
Foundry at Yawata has introduced three shifts of 
eight hours each because of the nature of the work, and 
the Printing Office has adopted the eight-hour day with 
a corresponding reduction of wages. 


Ottawa newspapers report that on the proposal of 
the Canadian Prime Minister, Mr. R. B. Bennett, a 
conference of representatives of the Dominion and 
Provincial Governments was held at Ottawa, inJanuary, 
primarily to endeavour to plan a successful unemploy- 
ment insurance scheme for the whole of Canada. 
The Dominion Government favoured a scheme financed 
by employers and workers only, without any contribu- 
tion from the State. The Government insisted that 
the plan should be actuarially sound before it was 
adopted, and proposed that the Provinces should 
transfer their present powers over such matters (derived 
from the Dominion Constitution of 1867) to the 
Dominion Government in order that the latter might 
be given authority to establish a national scheme and 
collect levies from employers and workers. Efforts 
to reach a satisfactory solution of the problem were 
unsuccessful owing to the opposition of the Provincial 
authorities to relinquish their constitutional rights. 


The weekly organ of the International Labour 
Office at Geneva states that. the Czechoslovak Ministry 
of Justice has drafted two Bills relating to notice of 
dismissal, one provisionally to prolong the period 
of notice of workers employed in industrial, handicraft. 
commercial and mining undertakings, and the other 
provisionally to regulate the period of notice of salaried 
employees. The minimum period of notice is fixed 
at 14 days for manual workers and six weeks for salaried 
employees. After three years of service, the period 
is extended to three weeks for manual workers and 
three months for salaried employees, and another week 
or month is added for every further three years of 
service. The period of notice must always end on 
the 15th or the last day of the month for manual 
workers and at the end of a quarter for salaried 
employees. The Act will remain in force for three 
years, but any existing provisions calling for longer 
periods of notice will remain effective. The rights 
guaranteed to workers and salaried employees by 
these Acts may not be renounced in contracts of 
employment. 


Complaints were made during the discussion on the 
Budget by the Finance Committee of the Austrian 
National Council that notwithstanding the large 
volume of unemployment, the regulations relating to 
hours of work were often not being observed, though 
in many cases it would be possible to take on unem- 
ployed workers in order to meet any increased demand 
for labour. In consequence, the Minister for Social 
Administration has sent to all factory inspectors a 
circular reminding them that the state of the labour 
market calls for the strictest observance of the existing 
legislation relating to hours of work, and instructing 
them to take vigorous action against any unauthorised 
use of overtime. 


Under a Decree issued in Argentina, consideration 
is to be given to the special conditions governing each 
branch of industry in the application of the Eight 
Hours’ Day Act. In the case of work done in shifts, 
hours may be spread over a period of three weeks in 


During the month, the | such a way that the average does not exceed 48 hours 


number of members in receipt of superannuation | a week and not more than 56 hours are worked in any 


benefit increased from 2,444 to 2,458, and the number | one week. 


in receipt of sick benefit decreased from 1,618 to 1,397. | 


Where work is of an essentially intermittent 
nature, the period of duty may exceed eight hours a 


The expenses in February amounted to 3,768/. 18s, 2d. ; | day. 


in January, they were 3,840/. 14s. 7d. There was a} 
net decrease in the membership of 382. 


In the recent debate in the Italian Chamber of | 
Deputies on the new Bill to regulate working hours, | 
Mr. Olivetti said that competition from Japan and | 
other Asiatic States was not a factor to be lightly | 








AssociaTION oF OLD Cromprontans.—The annual 
dinner of the Association of Old Cromptoniars will be 
held at the Hotel Victoria, Northumberland-avenue, 
London, W.C.2, on May 5. Colonel Crompton will be 
in the Chair. Tickets and full particulars may be 
obtained from Mr. H. H. Spencer, Messrs. Crompton 
Parkinson, Limited, Bush House, London, W.C.2. 


it was making itself 
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Fig. 2. 





PORTABLE AIR COMPRESSOR. 


and 2, does not seem to possess any unusual feature 
of design, unless it be that it is fitted with two radiators, 
‘e., one at each end. Detailed examination, however, 


Ar first sight the portable air compressor with petrol | inlet. 
engine drive, illustrated in the accompanying Figs. 1 | compressor cylinders, as the surroundings are generally 


| steel. The object in the centre of the upper part of| the present paper, the results of diamond-pyramid 
the figure is an air filter, arranged on the main suction | hardness tests on copper and two copper-rich alloys 
This is fitted to ensure clean air entering the|in the form of strip ranging in thickness down to 
[oe in. are described, and the results which have 
been obtained indicate to what extent the diamond- 
| pyramid hardness test, which is being adopted to an 
increasing extent, may be used satisfactorily for this 


| dusty. It is of ample area and is made by Messrs. 
C. G. Vokes, Limited, 95-97, Lower Richmond-road, 
| London, S.W.15. 











reveals a novel principle, in that the body of the engine 
and that of the compressor are exact duplicates of 
one another, so that the major working parts can be | being independent and embodying in each case a 
renewed from a common stock of spares. The machine | water pump and fan. The radiators are connected at 
is made by Messrs. The Lead Wool Company, Limited, the top by a removable canopy which forms a rigid 
Snodland, Kent, and embodies a Ford industrial engine | stay when in place. Four removable side doors are 
for the motive power with a second similar engine, | fitted. The air receiver, 16 in. in diameter by 3 ft. 
modified as regards the head, for the air compressor. | 9 in. long, is carried on an extension of the chassis 
It is claimed that this arrangement not only results in | behind the compressor radiator, as shown in Fig. 1. 
a low first cost, but enables practically all the spare | Above it is the petrol tank, the supply pipe from which 
parts likely to be required for replacement to be | is fitted with a short length of flexible tubing to absorb 
obtained from any Ford car dealer, so that delays are | any vibration. The chassis consists of a channel steel 
less likely to occur, even in isolated situations. Both | frame, with a swivelling front axle, carrying a drawbar. 
the engine and compressor have four cylinders, 3f-in.| The standard wheels have pneumatic tyres. The 
bore by 4}-in. stroke, cast integrally with the crank- | machine is 8 ft. 9 in. long by 4 ft. wide over the wheels. 
case. The cylinder head is detachable and remains | The total height is 4 ft. 6 in. and the weight, in working 
unaltered for the engine, but a special head with plate- | order, is approximately 1 ton. In general service the 
type automatic air valves is substituted for the standard | machine will operate 4 to 6 “* Lead Wool” caulking 
head in the air compressor. The compressor has a} hammers, 2 concrete breakers, or 3 clay diggers, &c. 
piston displacement of 115 cub. ft. of free air per Bl 

minute at a speed of 1,000 r.p.m., and is suitable for Se 

any pressure up to 100 lb. per square inch. As this 
latter pressure is approximately the compression pres- 
sure of the Ford engine, it will be realised that the 
stresses in the compressor do not demand larger bearing 
surfaces and stronger parts in it than are necessary for | 





APPLICATION OF THE DIAMOND- 
PYRAMID INDENTATION TEST 
TO COPPER AND COPPER-RICH 
ALLOYS IN THE FORM OF THIN 


the engine. STRIP.* 
The general arrangement of the machine is shown 
t 2 ” 7 ‘Ee ‘ Lae » 5 
in Fig. 1. The engine and air-compressor crankcases By ee 4" Ph.D., and 
. C, LarkeE. 


are rigidly bolted together, so that correct alignment 
of the two crankshafts is maintained. These are, how- 
ever, connected by a rubber-buffer type of coupling 
with six pins. All the cylinders are slightly offset 
relatively to the crankshaft centre line. A change has | 
been made in the ignition system, which is normally 
of the coil type, the engine being now fitted with a} 
magneto. An impulse starter is provided. Lubrication 
is effected by means of an oil-submerged pump, driven 
from the distributor actuating gear. A governor is | 
fitted, driven directly from the camshaft gearwheel. 
This ensures that the maximum speed of 1,000 r.p.m. | 
is not exceeded under either light or heavy load. The 
speed is also controlled by the compressor, an auto- 
matic unloading device being fitted. When a pre- 
determined pressure has been reached in the air receiver, 
the unloader comes into action and holds the air-inlet 
valves of the compressor open, whilst closing the engine 
throttle. A considerable reduction in engine speed 
then occurs, which continues until the receiver pressure 
had dropped by a few pounds. At this point the inlet 
valves are released, the throttle opens and the engine 
returns to its normal working under governor control. 
A view of the air-compressor cylinder head is given in 
Fig. 2. The head contains the inlet and delivery 
valves, both of the automatic plate type. The plates eas iy SE a 
are very light and have low lift. The seatings are of * Paper read before the Institute of Metals, on 
the multi-ported type, and are made of nickel-chrome | Thursday, March 9, 1933. Abridged. 


METALLIC materials in the form of comparatively 
thin strip and sheet are to-day produced for sub- 
sequent fabrication in considerable quantity, not 
only in copper-rich alloys but also in ferrous alloys 
and light alloys covering very wide limits of composition. 
Where thicknesses permit, the usual forms of testing 
—i.e., tensile, bend, hardness, and cupping tests— 
are frequently specified and used, both in control and 
acceptance testing. As the thickness is decreased, the 
difficulty of satisfactorily carrying out these tests 
increases, and the results become more uncertain and 
less readily reproducible. Although those closely 
connected with the production of thin metal strip and 
sheet realise the difficulties associated with the testing 
| of thin metal, very little systematic work on this branch 
of testing has been recorded, and, because of the 
absence of information regarding the suitability and 
applicability of the general forms of testing of thin 
materials, testing is frequently omitted, or else the 


unsatisfactory and frequently conflicting results. There 
is no doubt that, with special precautions or modifica- 
tions, some of the recognised forms of testing might 
| quite successfully be extended to thin materials. In 





| As already indicated, the engine and the compressor | 
| have separate radiators, the cooling systems for each | 


| indentation method. 


|normal tests are used indiscriminately, with very | 


class of metallurgical product. 

In many applications a hardness value, particularly 
if accompanied by a grain-size figure, is considered to 
be a sufficiently reliable indication of the suitability 
of a material of known composition for many kinds of 
drawing, press, or stamping work. For this reason, 
and because the test can be carried out easily and does 
not require large quantities of material or the pre- 
| paration of special test-pieces, hardness tests have 

become quite widely used. Various forms of test 
|are in use, but in commercial practice these are gene- 
| rally limited to machines involving the rebound or the 
Experience indicates that in- 
struments of the rebound type cannot be relied on to 
give results with the same degree of consistency as 
instruments of the indentation type, whether with the 
latter the size or depth of the impression is used for 
obtaining the hardness figure. 

The testing of thin materials involves difficulties 
and problems which do not arise in similar tests on 
relatively thick materials. In hardness testing some 
of these difficulties are concerned with the incidence 
of the “anvil” effect. The material may be so thin 
that the impression is visible on the reverse side of 
the specimen. When such a condition arises, the 
results of the tests are usually regarded as invalid. 
The extent and-manner in which the hardness value is 
affected by the occurrence of the “anvil” effect 
depend on various factors, including thickness and 
temper of the metal. In so-called border-line cases 
it is not always easy to de*>rmine when the “ anvil ”’ 
effect is present, but the appearance of the impression 
on the reverse side of the specimen is commonly taken 
as the criterion. In order to guard against the occur- 
rence of “anvil” effect, it is laid down in British 
Standards Specification No. 427-1931, relating to 
diamond-pyramid hardness numbers, that the thick- 
ness of strip or specimen being tested is to be not less 
than 1-5 times the diagonal length of the impression. 
The two smallest loads included in the specification 
are 5 kg. and 10 kg. 

The principal object of the work described in the 
present paper, which is essentially of a practical 
character, was to determine the practicability of using 
smaller loads than those now specified for the purposes 
of routine control testing of thin metallic materials, 
and to determine the degree to which “ anvil” effect 
influences the results when standard loads are used. 
High-conductivity copper, 70 : 30 brass, and phosphor- 
bronze, have been produced in strip form in varying 
thicknesses and tempers for this work. One chill- 
cast ingot of each material as commercially manu- 


'factured was cold-rolled into strip form and produced 


in seven different thicknesses, and at each thick- 
ness in four different tempers, making a total of 84 
specimens. The four different states of hardness 
were obtained by annealing, and by final cold-rolling 
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reductions of 9 per cent., 29 per cent., and 60 per cent. 
in thickness. Diamond-pyramid hardness tests were 
carried out on these materials with a Vickers machine, 
using loads of 0-5 kg., 1 kg., 2-5 kg., and 10 kg. A 
steel anvil with a diamond pyramid hardness of 650- 
700 was used throughout. Before testing, the speci- 
mens were lightly rubbed with fine emery paper. 
Altogether, with this group of systematic tests, and 
others which have been made in the course of this 
work, several thousands of determinations have 
actually been made. Typical results obtained on 
testing the 84 specimens under different loads are 
recorded in Tables IT to IV, and each value given in the 
tables represents the average of at least 12 actual 
hardness tests. In computing these average values 
all the results obtained are included, with the exception 
of occasional obviously abnormal values. 


rasie Il.—Diamond Pyramid Hardness Tests on High- 
Conductivity Copper. 


| Load, Ke 
Thickness, | 


Inch 

0-5 1 2-5 > 10 

u om a 1 —EEE— — 

0-040 56 54 54 52 50 
0-030 53 51 50 49° 44° 
0-020 50 49 43° 43° 44° 
0-015 45 46 aa 45° 46° 
0-010 45 46° 44° 46° 47* 
0-005 45° 45° 45° 46* 42° 
0-0025 9° 41° 41* 
0-040 70 70 RO SI 81 
0-030 ad sl ae a3 33 
0-020 75 77 76 75° 75* 
0-015 S38 83 82 R2° 78° 
0-010 o2 a0 85° a6* 84° 
0-005 75° 74* 74° 73° 67* 
0-0025 76* 71* 67* 56* 30° 


* Indicates that the impression is visible on the reverse side. 
Tassie ILL.—Diamond Pyramid Hardness Tests on 70 : 30 
Brass Strip. 


Load, Ke 
Thickness, 


Inch 

0-5 1. | 2-5 5. 10 
0-040 78 72 70 67 63 
0-080 78 75 69 68 63° 
0-020 79 71 66 64° 64° 
0-015 72 70 63 64° 63° 
0-010 Os 64 61* 66* 64° 
0-005 63° 60* 61* | 64° 63° 
0:-0025 57¢* 59° 56° 58° 
0-040 109 106 105 103 102 
0-030 106 102 oo 100 100 
0-020 109 107 105 107 102 
0-015 104 106 103 102 99° 
0-010 ll4 109 103* age 101° 
0-005 115° 110° 115* 114* 110* 
0-0025 100° 100° 90° 74° 40° 


* Indicates that the impression is visible on the reverse side 


Taste [V.—Diamond Pyramid Hardness Tests on 


Phosphor-Bronze. 


Load, Kg 
Thickness 


Inch 

0-5 1 2 " 10 
040 aS 79 78 75 73 
0-030 aa ab S81 78 74 
0-020 80 78 78 75° 74° 
0-015 a2 80 74* 75° 75° 
0-010 74 75 72° 73° 75* 
0-005 77° 75° 76° 74* 76° 
00-0025 6. 6z* 64a 56* 
0-040 125 123 125 126 124 
0-030 122 122 123 118 121 
0-020 111 113 114 111 111° 
0-015 115 118 li? ; 112° liz 
0-010 123 125 110° | 120° 119° 
0-005 128 125° 123¢ 120° 121° 
00-0025 110° 10R8* 107° o7¢ 40* 


* Indicates that the impression is visible on the reverse side 


It soon became evident in the course of the work 
that when using smaller loads than 5 kg. or 10 kg., 
much more care was required to obtain satisfactorily 
consistent results. As the magnitude of the applied 
load is decreased, the range of ocular readings for 
any given range of diamond pyramid hardness numbers 
also decreases. This is an important point in assessing 
the utility of the test for practical commercial testing. 
Curves showing the relationship between the range of 
diamond-pyramid numbers from 60 to 260 and the 


range of diagonal length differences in millimetres for the | 





five different loads which have been used are illustrated 
in the accompanying diagram. The points of inter- 
section of these curves with the abscissa indicate the 
magnitude of the diagonal length differences between | 
diamond-pyramid numbers of 60 and 260 for each of | 
the five loads considered. It will readily be seen from 
the curves that the sensitiveness of the test decreases, 
and the experimental error increases, with decreasing | 
| loads. 

In order to ascertain how far this constituted a 
| practical limitation, several observers measured the 
| hardness of samples of brass in four different tempers 
j}under five different loads. Each observer made six 
tests for each condition of loading, and a careful com- 
| parison was made of the various figures obtained. This 
showed that, in making diamond-pyramid indentations 
|}under standard conditions, the results of each in- 
| dividual observer differed amongst themselves usually 
| within the limit of error of about 5 per cent. This | 
| was found to be the case without exception for all six 
observers using loads down to and including 2-5 kg. 
| With the two lowest loads, 0-5 kg. and | kg., the 
difference in any individual observer's results was 
|sometimes as great as 15 per cent., and, as would 
be expected, the variation tended to be larger with 
the 0-5 kg. load than with the 1 kg. load. Although 
|irregularities of this magnitude existed, the actual 
| individual average of the hardness of brass for any 
| given temper under these small loads was reasonably | 
comparable with that obtained with the higher loads, | 


except in the case of the fully-softened material, which 
is referred to later. A study of the results obtained | 
by these different observers showed that readings under 
low loads are apt to be erratic and uncertain, and 


render it necessary for several careful determinations 
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to be made before a reliable value for the hardness is 
obtained. For this reason, the use of the 0-5 kg. and 
| 1 kg. load is not considered suitable for the routine 
| testing of thin materials. The irregularities are due 
partly to the fact that small variations in ocular size 
give rise to larger variations in hardness values than 
when higher loads are used, and consequently errors of 
| measurements of the small indentations give rise to 
greater errors in the final hardness values obtained. 
The results may also be affected to some extent by 
lack of flatness in the specimens under test. Values 
| obtained with small loads are also much more liable 
|to be affected by variations in the quality of the 
| surfaces of the test-specimens and by the method of 
preparation of the surface, than the results obtained 
| with greater loads. 

Specimens of 70 : 30 brass, aluminium, and mild steel 
with different surface finishes were tested under 
varying loads, and it was found that the materials with 
surfaces untouched subsequent to annealing yielded 
hardness values which were independent of the mag- 
nitude of the load. When the surfaces after annealing | 
are prepared, there appears to be a definite tendency for 
the hardness values of any given material to increase | 
with decreasing load. This would appear to be due | 
entirely to the surface condition of the material, for the 
effect increases with the degree of severity with which 
the annealed surfaces have been treated. The effect of | 
surface disturbances would naturally be more manifest | 
} at the smallest loads, and the figures obtained showed 
this quite clearly. 

In Tables LI to LV the values obtained from tests result- | 
ing in the impression of the indentation being visible 
on the reverse side of the specimen are marked with an | 
asterisk. The ratio of the diagonal to the thickness of the | 
| test-piece has been worked out or every corresponding 
| hardness value given in the tables, and, without repro- 
| ducing these values, it may be stated that the conditions 
| of test which resulted in the impression being visible 
jon the reverse side coincide in practically every case 
| with a thickness less than | -5 times the diagonal length 
of the impression. It will be observed, however, that, 
| in spite of the indications of *‘ anvil ”’ effect, many of 

the values are quite comparable with those obtained | 
jon the same specimens with smaller loads, where | 
jthere is no evidence of “anvil’’ effect. The sig- | 
nificance of these observations is that, for commercial | 




















testing, it is possible to use norma] loads—that is, 5 kg. 
or 10 kg.—with satisfactory results, when testing 
materials of which the thickness is much less than 
1-5 times the diagonal length of the impression. In 
short, for all three materials it would appear that using 
a load of 5 kg. or 10 kg. is satisfactory down to and 
including a thickness of 0-005 in. Variations in hard- 
ness which may possibly result from any “anvil” 


|effect under these conditions are within commercial 


tolerances and no larger than normal experimental 
errors. There is thus no justification for the use of 
very small loads, which tend to give erratic results 
and demand extreme care in the execution of the test. 
With copper a 10 kg. load may be used down to and 
including a thickness of 0-010 in., and a 5 kg. load 
down to 0-005 in. for all ranges of temper. For both 
brass and phosphor-bronze the limiting thickness is 
0-005 in., and for both materials loads of 10 kg. may 
be used down to this thickness for any temper. These 
limits are indicated in Tables II to IV by the horizontal 
lines within each of the groups of results. 
Theoretically, the hardness values should be in 
dependent of the magnitude of the applied load when 
a pyramidal indenter is used, because of the geometrical 
constancy of the impressions. It will be noted that 
for any series the values shown in the tables above the 
limiting lines are, within allowable limits, independent 
of the load, except for materials in the dead-soft or 
fully-annealed conditions. This is shown, for example 
in the case of soft copper down to a thickness of 0-020 in., 
and of soft brass and phosphor-bronze down to 0-015 in. 
and 0-010 in. in thickness. When the materials are 


Taste VI.—Results of Hardness Tests Using Anvils o 
Different Hardness. 

Anvil A = 650-700 DP. Anvil B 
Anvil C 140 DP. 


400 DP. 


Diamond Pyramid 
Thickne Number (10 kg. load). 
Material Thickness, 


Inch — 
A B. Cc 
Copper .. . , 0-040 50 51 49 
ka : 0-040 118 120 12 
as 0-020 44° 46* 43° 
ja 0-020 117 117 117 
- 0-005 42* 43* 45° 
a ‘ 0-005 105* 100* 97* 
Brass ‘ oe 0-040 63 63 64 
‘ 0-040 193 192 | 190 
a 0-020 64* 63* 64* 
- 0-020 195 197 =| 197 
a 0-005 63* 62° | 
at on . _ 0-005 179* 176* 157* 
Phosphor-bronze ‘ 0-040 73 70 70 
o 0-040 201 202 | 200 
0-020 74* 70* 71* 
0-020 213 217 213 
- 0-005 76* 74* 70* 


0-005 197* 196* | 168* 


* Indicates that the impression is visible on the reverse side 





hardened, although not necessarily fully-hardened, the 
effect is no longer evident. It would seem possible 
that the apparent increase in hardness with decreasing 
load in the soft specimens is due to the increasingly 
pronounced effect of the surface condition of the 
specimens. From values obtained on various materials 
it was ascertained that as the degree of surface dis- 
turbance was increased, the greater became the dis- 
parity between the hardness values obtained with 
different loads. Thus, for example, 70:30 brass with 
a smooth surface, such as results from rolling and 
subsequent annealing under such conditions as will 
prevent oxidation and surface damage, gave a diamond- 
pyramid value of 62 under a 10 kg. load and 61 under 
a 0-5 kg. load. The same material, after rubbing the 
surface with a coarse emery, followed by rubbing with 
a fine emery, gave a hardness of 64 under a 10 kg. load 
and 72 under a 0-5 kg. load, whilst when tested on a 
milled surface it gave values of 76 and 130, respect- 
ively, under the two corresponding loads. 

These figures provide sufficient evidence to show 
that, in the diamond-pyramid indentation method 
of hardness testing, the effect of surface condition 
influences the hardness values obtained to an extent 
which increases with decreasing magnitude of load, 
because of the decreasing depth of the indentations. 
When the materials are appreciably hardened by cold- 
rolling, the effect of the magnitude of the load on the 
hardness value is not so marked. The result is not 
unexpected, for the surfaces of the materials already 
hardened would not be susceptible to the disturbance 
involved in their preparation to the same extent as the 
surfaces of fully-softened materials. When using very 


‘small loads, the disturbance of the material at the 


surface may very markedly affect the hardness results, 
and with small loads giving small indentations the 
divergence between the hardness of the surface layer, 
which under these conditions is what is actually 
measured, and the hardness of the main mass of the 
material may be very considerable. 

In order to ascertain whether the hardness of the 
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nvil or block on which the specimen rested while | softest anvil used—that is, an anvil having a diamond- 
under test affected the results, particularly those | pyramid hardness of 140. 
obtained under conditions which resulted in a visible| In testing thin materials it is important that intimate 

anvil ”” effect, a number of samples, of various | contact should be maintained between the specimen 
thicknesses and tempers, were tested under loads and the anvil, and therefore small specimens should be 
ranging from 0-5 kg. to 10 kg. on three different anvils. | used. The anvil area should also be small, to obviate 
he diamond-pyramid hardnesses of these anvils were | the possibility of the specimen not being in close 
1) 650-700, (B) 400, and (c) 140, and the averages of contact with it at the point where the load is applied. 
the results obtained are given in Table VI. They show | Before testing, the specimen should be cleaned, to 
that variations in hardness of the anvil within the | ensure close contact with the anvil, and a number of 
limits of 140 D.P. and 700 D.P. have, in most instances, | determinations should be made, and the average taken. 
very little effect on the hardness results obtained, even 
though in many cases the impression may be clearly Moror "Buses 1x Liravanta.—There are at present 
— on the sisters aide of the + pee LTS The only running in Lithuania 600 motor ‘buses and lorries for pur- 
values which are appreciably below what appear to be poses of communication and transport. Their value is esti- 
the correct hardness values are those of the 0-005 in.| mated at approximately Lits 6,500,000. About 1,500 
thick material in the hard condition, when tested on the ! persons are employed in connection with these vehicles. 














STREET LIGHTING BY HOT- 
CATHODE DISCHARGE LAMPS. 


AN investigation into the possibilities of using hot- 
cathode tubes for lighting purposes, which has been 
conducted for some time by Mr. J. W. Ryde and his 
colleagues on the staff of the Research Laboratories of 
the General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, under the direction of 
Mr. C. C. Paterson, was brought to an interesting and, 
we believe, successful stage by the formal inauguration 
on Thursday, March 2, of a street lighting installation 
in Watford-road, Wembley, Middlesex. 

Speaking generally a lamp such as is used in this 
installation consists of a tube with transparent walls 
which contains two electrodes and a gas or vapour, the 
composition, quantity, and degree of purity of which are 
carefully controlled. When a voltage is applied between 
the electrodes in this tube, the primary ions, which are 
present in the gas are set in motion, and produce a 
very minute flow of current. As the voltage is in- 
creased, these ions collide with the gas atoms to produce 
other ions, until eventually the flow is so rapid that 
the current passing is appreciable, and the path 
between the electrodes becomes highly conducting. 
To produce a luminous discharge instead of spark in 
this path, it is essential that the gas pressure should be 
low, and in practice this is also necessary in order that 
comparatively moderate voltages may be employed. 

In the cold cathode tubes which are now widely 
used for advertising purposes, a relatively high voltage 
is required to produce light emission, and the amount 
of light yielded per foot run of tube is small. An 
inconvenient length of tube is, therefore, necessary if 
they are to be employed for street or flood-lighting. 
The amount of light emitted would be increased by 
increasing the current, but this would mean shortening 
the life of the tube, unless the area of the electrodes 
was simultaneously increased to an impracticable 
extent. It has, however, been found that the drop in 
potential, in the neighbourhood of the cathode can 
be greatly reduced if the latter is heated to a tempera- 
ture at which it will emit electrons freely. Under such 
conditions, large currents can be passed, so that the 
voltage drop per foot is reduced, and shorter lengths of 
tubes and lower voltages can be employed. In fact, the 
“ cathode fall” is then only about 25 volts to 30 volts, 
and the current can be increased to a value which is 
only limited by the heat developed by the discharge. 

The lamp used at Wembley, which is to be known 
by the trade name of Osira, is of this hot-cathode 
type. As will be seen from the illustration given in 
Fig. 2, it consists of two electrodes, which are placed 
at opposite ends of a tubular bulb, containing mercury 
vapour, while the bulb itself is enclosed in a vacuum 
jacket. The leads from the electrodes are connected 
to a standard Goliath Edison screw cap, the lamp 
being constructed to burn vertically in the “ cap-up ”’ 
position, though this is not essential. It is connected 
to the mains in the way indicated, diagramatically, in 
Fig. 4, an important point being that the only auxiliary 
apparatus required are a choke and a condenser. No 
starting coil or other device for initiating the discharge 
is used, neither is a filament transformer necessary for 
heating up the electrodes, so that the lamp is as simple 
to control as one of the conventional type. There is, 
however, a delay of about three minutes in obtaining 
the full luminous output. During this period the 
voltage across the lamp gradually rises and the current 
falls from 6 amperes to its running value of 2 amperes. 
If the supply fails, the lamp cannot be restarted until 
the temperature has fallen to a critical point when 
relighting occurs automatically. The actual] source of 
light is a narrow cord about 6 in. long and } in. in 
diameter. The employment of a choke is necessary, 
since the lamp has an arc characteristic, that is, as 
the current through the discharge increases the voltage 
falls. If it were not for the choke, therefore, the 
current would rise to catastrophic values. Though 
this choke causes no appreciable loss of energy, it has a 
detrimental effect on the power factor of the system, 
which is corrected by using a condenser, as shown in 
the diagram. In practice, both the choke and the 
condenser can be conveniently installed in the base of 
the lamp standard, thus reducing the wattless current 
in the distribution cables. In an indoor installation 
correction could be effected at a central point. It is 
stated that, with a new lamp, the power factor can be 
raised to 0-83 by using a 20 microfarad condenser. 
From the commercial point of view, perhaps the 
most important feature about the Osira lamp is that its 
initial efficiency, including the losses in the choke, is as 
high as 38 lumens per watt, as compared with 15-5 
lumens for a gas-filled tungsten filament lamp of the same 
wattage. The efficiency of the lamp alone is 39 lumens 
per watt. The rating of the lamps used on the Wembley 
installation is 420 watts, of which 10 watts are lost in 
the choke, and the light output is approximately equa 
to that of a 1,000-watt tungsten lamp, the lives in the 





two cases being, it is found, about the same. Fig. 5 
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shows the distribution in a vertical plane of a 420-watt 
Osira lamp compared with a 500-watt gas-filled tungsten 
lamp, and enables the greatly-increased light output 
and good shape of the polar curve for street-lighting 
purposes to be appreciated. 

In parenthesis, it may be remarked that the selection 
of the gas or vapour used in these tubes is determined 
by a number of factors. In the first place, it must 
emit a suitable spectrum ; it must not decompose under 
the action of the discharge or attack the glass; when 
a vapour is used, the pressure must be several tenths 
of a millimetre at temperatures below the softening 
point of the glass; the colour of the glow must be 
useful; the voltage required to *‘ strike '’ the tube must 
be as low as possible, and the gas must not easily 
‘clean up” on to the glass walls. These restrictions 
immediately rule out a number of gases and vapours, 
but among the gases neon, helium, nitrogen, carbon 
dioxide, either alone or in combination with argon, 
krypton or xenon, can be used, and the vapours that 
can be employed include mercury, sodium, cadmium, 
thallium and magnesium, the colour obtainable being 
different in each case. Practically perfect daylight is 
produced by using carbon dioxide, but, unfortunately, 
the luminous efficiency is low, while sodium vapour, 
though its efficiency is good, gives a light of almost 
pure yellow, and therefore results in a sacrifice of 
colour discrimination. The spectrum of the light 
emitted from the Wembley lamps used in Watford-road, 
Wembley, which contain mercury vapour and other 





| 


gases, consists of lines in the yellow, green, blue-green | 


and blue, together with many fainter ones in the yellow 
and orange, and, in addition, a certain amount of con 
tinuous spectrum extends from the blue to the orange. 
They have therefore a reasonably good colour rendering. 
Blues, greens and yellows appear as brilliantly as in 
daylight, though red colours are changed into brownish. 
This, however, is no disadvantage for street lighting, 
and there can be no doubt that the penetrating power 
of the light is considerable. 

Though the new lamp can be used in many of the 


| 
existing lighting fittings, a special lantern, the appear- | 


ance of which will be gathered from Fig. 3, has been 
designed for use in the Watford-road. This has been 
arranged to combine a handsome appearance by both 
day and night with a distribution which is specially 
suited to street lighting. This is effected by employing 
a dust-proof copper lantern, in the sides of which refrac- 
tore and distributor glasses are placed so as to give the 
most favourable form of asymmetric distribution. The 
decorative effect is enhanced by the use of diffusing 
glasses for the bottom and curved end, and by a finish 
which is designed to be in keeping with the lantern. 
The over-reflector is of white enamel. 
are free from unnecessary decorations and the columns 
are of unit steel construction. The result is that the 
drawback of close spacing, which is usually necessary 
when decorative fittings are used if good illumination 
is to be obtained, has been overcome, and that reflection 
effects have been employed to produce extensive areas 
of high-road brightness. The spread-reflection charac- 
teristic produced by the fittings naturally results in 
areas on the far sides of the post appearing less bright 
than those on the near side. This drawback has been 
overcome by arranging the Watford-road lanterns so 
that a higher intensity of distribution is directed away 
from the driver than towards him, as shown in Fig. 6, 
so that the area ahead has a maximum uniformity of 
brightness. 

The width of the carriage-way on the Watford-road, 
about a mile of which is lighted in this way, is 30 ft., 
and that of the footpath and grass verge 14 ft. The 
columns are arranged on each side the roadway in 
staggered formation, the height from the ground to the 
centre of the light source being 25 ft. The maximum 
spacing between the columns is 174 ft., the minimum 
117 ft. and the average 139 ft., though there are three 
cases, not included in the above figures, where the 
spacing is 110 ft., 87 ft., and 65 ft., respectively. 

The actual light falling on the roadway is more than 
double that which would be given by a tungsten lamp 
of equal wattage in an efficient asymmetric refractor 
lantern, or six times that obtainable when such a lamp 
is enclosed in an ordinary opal fitting. The character 
of the lighting is indicated in Fig. 6, from which it will 
be seen that it is highly directional and that the distri- 
bution on the two sides are identical, though they have 
been reversed to suit the direction of the traffic. 
Fig. |, which shows a portion of the road at night, 
illustrates the uniformity of road brightness on the 
driving side. Measurements of brightness values from 
a point at the eye height gave a diversity along the 
road of only 1-4 to 1, while other tests showed that the 
rated mean test-point illumination on the carriage- 
way and footpath were 0-27 foot-candle and 0-19 foot- 
candle, respectively. The rated average illumination 
on the carriage-way was 0-75 foot-candle and 0-65 
foot-candle between the boundaries of the highway. 

Simultaneously with the development of hot-cathode 
lamps for street-lighting purposes the General Electric 
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Company has been studying other forms of luminous 
discharge tubes for flood-lighting in colour. By careful 
selection of the gas content, the whole of the luminous 
output of these lamps is given in the desired colour. | 
These units can be run off the ordinary lighting mains 
and are said to maintain the brilliance and constancy 
of their colour satisfactorily. 

It would not be right to conclude without a state- 
ment to the effect that this interesting and novel | 
development in the street-lighting field is the result 
of British scientific ingenuity, or that the lamps 
are being manufactured in England solely by the 
General Electric Company. They form an effective 
reply to the accusation that research yields no practical 
results. Indeed, the work that has been carried out 
in the company’s research laboratories has opened up 
a new field of immense possibilities, and may before 
long lead to very profound changes in the methods of 
producing artificial illumination. That this has been 
effected in the face of serious difficulties reflects credit | 
on all concerned. 


| Company, Limited, Letchworth. 
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Heating, Ventilating, and Air Conditioning Plant.—A 
_ describing their apparatus for ventilating, 
1eating and conditioning the air in buildings of all kinds 
has been issued by Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, 

Goods Lifts.—An interesting pamphlet on the vertical 
transport of goods, describing a lift installation supplied 
by Messrs. Marryat and Scott, Limited, 75, Clerkenwell- 
road, London, E.C.1, is to hand from the firm. The 
installation is at Messrs. Boots’ new factory at Beeston, 
near Nottingham. 

Wiring and Line Material—Three new catalogues 
of materials for wiring, overhead lines and radio installa- 
tions are to hand from Messrs. British Insulated Cables 
Limited, Prescot, Lancs. The fittings are listed sepa 
rately with illustrations, dimensions and prices, in the 
fullest detail and special hand or other tools are included. 

Couplings.—A catalogue of flexible couplings of the 
chain type is to hand from Messrs. The Morse Chain 
The range of sizes is 
from | in. to over 11 in. bore, and particulars and charts 


| are given for selecting the coupling for any given speed 


and horse-power. 


CATALOGUES. 
Two useful pamphlets describing toothed 
gears for marine and automobile service have been issued 
by Messrs. David Brown and Sons (Huddersfield), 
Limited, Lockwood, Huddersfield. 

Electric Motors.—A list of squirrel-cage motors, from 
| h.p. to 15 h.p., with particulars of capacities, dimen- 
sions and prices, is to hand from Messrs. Bruce Peebles | 
and Company, Limited, Edinburgh. 


Gearing 


Switchgear-—-A handbook of practical notes on the 
installation and maintenance of oil-break and oil- 
immersed switchgear has been issued by Messrs. George 
Ellison, Limited, Perry Bar, Birmingham. ; 

Driving Clutch.—-A catalogue of the Pulvis clutch, with 
a detailed description of its action and tables of dimen- 


sions, &c., is to hand from Messrs. The British Rema 


| Manufacturing Company, Limited, Halifax. 


Welding Equipment.—-We have received a catalogue 


| giving full and clear particulars of the Lincoln welding 


machines and accessory equipment, from Messrs. Buck 
and Hickman, Limited, Whitechapel-road, London, E.1. 

Electric Light Fittings —A new edition of their cata- 
logue of anti-glare one-piece units is to hand from Messrs. 
Kandem Electrical, Limited, 711 and 715, Fulham-road, 
London, 8.W.6, and we have also received some additions 
to their list of porcelain fixings. 

Valves.—A circular describing and illustrating the 
Hagan valve and apparatus for reducing the pressure of 
and de-superheating steam at any point in a pipe line, 
is to hand from Messrs. James Gordon and Company, 
Limited, Windsor House, Kingsway, London, W.C.2. 

Wheels and Castors.—Messrs. H. M. C. Wheels, Limited, 
18-22, Salisbury-street, Hoxton, London, N.1, have 
issued a useful sheet catalogue of castors and vehicle 
wheels with rubber or plain tyres and plain, roller or 
ball bearings, in a considerable range of patterns and 
sizes. 


Oxygen Cutting Machines.—Universal and special 
machines for cutting metal with the oxygen blow pipe are 
shown in a special catalogue issued by Messrs. The British 
Oxygen Company, Limited, Angel-road, Edmonton, 
London, N.18. These include special portable forms fo: 
cutting rails, joists, tubes, &c. Useful working information 
is given. 

Woodworking Machinery—A new pamphlet on wood- 
working machinery has been issued by Messrs. Wadkin 
and Company, Leicester. Illustrations are included of 
mortising, tenoning, cross-cutting and planing machines, 
canting-spindle saws, band saws, fret saws and boring 
machines, the leading improvements being briefly 
described. 

Electrical Measuring Instruments.—The Ericsson instru- 
ments for line measurements and laboratory use are 
described in a catalogue, received from Messrs. Telefon- 
A.-B. L. Ericsson, Kungsgatan, 33, Stockholm, 
Sweden. The line measurements referred to are fo! 
determining the resistance, unbalance and capacity 
electric lines, and also for locating faults. 

Nickel.—An interesting pamphlet describing the machi 
nery and processes for the production of nickel and nickel 
alloys is to hand from Messrs. Henry Wiggins and 
Company, Limited, Birmingham. The various properties 
from the uses of the metal are dealt with in practical 
terms. This firm now includes the business of Messrs. 
Monel-Weir, Limited. 

Shaping Machines.—Messrs. The Butler Machine Tool 
Company, Limited, Halifax, have issued a catalogue 0! 
shaping machines with strokes of 48 in. and 60 in., 
cutting on the drawback stroke instead of on the usual 
forward stroke. These tools are suitable for such 
work as machining the flat pole seatings in electric motor 
yokes, cutting keyways in large wheels as well as for the 
work generally done on a shaper. Portable forms are 
made for attachment to very large work. The 60-in 
form can be used for planing, boring, milling, &c., and 
can, for example, do all the machining on locomotive 
evlinders. 
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THE DEVELOPMENT OF THE PARIS | The method employs a piece of apparatus known as | inverted U-piece of aluminium strip. Each group 


METROPOLITAN RAILWAY. 
By THeopore Ricu, A.M.I1.E.E. 
(Continued from page 321.) 


|a pervibrateur, consisting of a pneumatic hammer 
inside a rectangular casing which is narrow enough 
to lie between the two layers of shuttering used in 
forming the side walls of the subway. The appliance 


In cases where most of the stations of an under-| is connected by a flexible pipe to the compressed- 
ground railway have entrances and booking offices | air supply, and is furnished with lifting handles. 
on railway property, as is the case with the London| Two pervibrateurs, placed on top of the filled-in 
District Railway, room can usually be found for | concrete in the form, are shown in Fig. 33, and the 


substations above ground. 


has a number of bare cables corresponding to the 
section required for the track circuit concerned. 
Where the number of cables necessary for the load is 
odd, a dummy of treated wood is placed under the 
clip to make up the packing space, as indicated by 
the filled-in cross-sections in Fig. 36. The clamp- 
ing bolts are of galvanised iron. The single-line sub- 
ways are 1-50 m. wide by 2-10 m. high; the double 





Where the line and|same appliances after the vibrating hammer has | 2-10 m. wide. Each feeder is controlled at the live 


the stations are under the roadway, however, as| been in operation for several minutes, in Fig. 34.| end by a circuit breaker which can be tripped by 
in Paris, if above-ground substations are con- | The settling down and consolidation of the concrete | the aid of an alarm circuit with switches placed 
structed they have as a rule to be placed on private | is very evident. A view of a cable subway under| every hundred yards through the tunnel. Each 
property at the nearest practicable point to some | construction, in which walls were formed in steel! line fed has two feeder cable groups, one for each 


PERVIBRATEURS IN 





Fic. 34. 
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POSITION BEFORE OPERATION. 
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Fie. 35. 


shuttering and a 
pervibrateur used, 





CaBLE SUBWAY UNDER CONSTRUCTION. 


track. The negative feeders are bunched below. 
Above the feeders in the subways are placed two 















isshown in Fig. 35. | bare cables, each of 120 sq. mm., for the service 
The walls show a/of half the tunnel lighting and for a proportion 
very smooth sur- | of the station lighting ; the lighting circuit connected 
face and proved’ to these cables is run with bare conductors on 
to be absolutely insulators through the tunnels. In addition, from 
watertight in dis-|each substation there is a special emergency 
tinction from the | lighting circuit run in cable in concrete troughing 
roof on which a| through the subways to the main tunnels; the 
pervibrateur was) circuits are backed by an accumulator battery in 













PERVIBRATEURS AFTER OPERATION. 


not used and 

which is relatively | 
rough and is found | 
to show traces of | 
moisture. This | 
appliance, which | 
has also been used | 


in pile construc- 


each substation. These cables are indicated in 
Fig. 36. In the tunnels priority is given for a pas- 
sage of these special lighting cables, which also feed 
every alternate light in the tunnels. The troughing 
is made as accessible as possible; it is placed on 
the surface and point rodding and other circuits are 
kept clear of it. 

Owing to a disaster which took place on the 


important centre. From the points of view of | tion and other work, is manufactured by the Société | Metropolitan Railway in the early days, through an 


operation and maintenance, a situation above 
ground is to be preferred to underground location. 
In Paris there are a number of above-ground sub- 
stations at distances up to about 500 yards from 
the feeding point. In view of the heavy currents 
to be handled, the system adopted for positive and 
negative feeders consists of bare aluminium cables 
carried in a ventilated underground subway, which 
is located to avoid other electric cable systems, 
sewers, &c., as far as possible. The subways are 
usually about 6 ft. 7 in. high and have a width of 
from 5 ft. upwards, depending on the number of 
cables to be accommodated. Adequate gangway 
width is left in al] cases. 

Considerable attention is paid to the construction 
of the cable subways in order to make them com- 
pletely watertight, and in recent work a system of 
concrete setting under vibration has been used. 





Technique de Construction, of Paris. The cable | 
subways are graded and, as a rule, it is possible to 
provide drainage into the tunnel below at some 
convenient point. 

A cross-section of one of the cable subways is | 
shown in Fig. 36, page 372, and a detail of the 
arrangement for carrying the bare aluminium cables 
in Figs. 37 and 38. The subway shown in Fig. 36 is | 
of the wide type with cables carried on each wall, | 
but the size of the single-line subway is indicated | 
on this figure by the chain-dotted line towards the 
right. The positive bare aluminium feeders are 
bracketed off the walls, being supported on insulators 
bolted to inverted steel channels. The normal section 
per cable is 470 sq. mm. or about 0-73 sq. in., the | 
weight being about 2-65 lb. per yard. The cables are | 
carried in groups of four or six packed round an 
inverted T of rolled aluminium, packed in by an 


accident to a train followed by a fire, and to a colli- 
sion on the State Railways in the Batignolles 
tunnel outside Saint Lazare station, the City of 
Paris municipality and the Government authorities 
have taken very special precautions to keep the 


| tunnels bright and well lighted as a preventive 


against panic. For reasons of safety also, no high- 
tension feeder cables are laid in the tunnels. 

In order to connect up the Bastille station rail 
feeder points to the local substation, very extensive 
subways were necessary; at one point to pass 


| below the tunnels a vertical drop of 31 ft. 6 in. 


had to be arranged for. In this case, armoured 
cables were employed in lieu of the bare aluminium. 
A rectangular shaft was constructed at each end 
of the low-level gallery, the cables being attached 
to the walls in multiple section grooves with detach- 
able covers. All the cable subways are suitably 
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7a Fig.36. SECTION LOOKING TOWARDS SU8~-STATION 
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lighted, and hand-operated section switches, which 
can be used for isolating sections of the conductor 
rail, are provided. The station and general lighting 
circuits are run in paper-lined steel tubes, the tubes 
being kept off the walls to minimise condensation 
difficulties. It is of interest to note that, on the 
Continent, paper-lined steel tubes are often favoured, 
as it is considered that the contact between rubber 
cables and the inner walls of steel tubes in the 
presence of condensation, is undesirable. The 
lamps in the stations are 32 and 40 candle-power 
and lamps of the one-watt type are used to minimise 
the replacements ; the life is 2,000 to 3,000 hours. 
It has been decided that the inconvenience resulting 
from the shorter average life of lamps of higher 
efficiency outweighs the saving in current. The 
lamps are used five in series on 600 volts direct 
current. In the tunnels they are usually placed 
over refuge-niches. 
(To be continued.) 
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Recent Advances in Town Planning. By Tuomas 
Apams, in collaboration with F, Lonestrera Tuomp- 
son, E. Maxweit Fry, and James W. R. Apams. 
London: J. and A. Churchill. [Price 25s. net.] 

Tuts handsome book, of some four hundred pages, 

presented by writers well versed in the matters 

treated, promises on inspection to become a standard 
work on the subject. Systematic study of town 
planning is of comparatively recent development, 
though an attempt at the orderly layout of London 
was made, as is well known, by Sir Christopher 

Wren after the Great Fire, an endeavour frustrated 

chiefly by the vested interests of property owners. 

Defoe had disturbing views of the growth of 

London, and being a man of long vision, foresaw 

the increasing value of particular sites with lapse 

of time, and though this is not generally known, 
proposed to deal with this “‘ unearned increment ” 
in the leasing of properties in King Street near the 

Guildhall. 


. . . . } 
Putting these reflections on one side and examin- | 


ing the work under review, we find it divided into 

a series of chapters or essays which appear to cover 

the whole ground. In an introduction this definition 

is given, “Town planning is the art of shaping | 
and guiding the physical growth of towns, and also | 
of rural communities in harmony with social and | 
economic needs,” which sounds simple enough, 
but the chapters which follow, treating of the various | 
difficulties, and interests calling for consideration, | 
show that this study is by no means simple. These 

sections deal with the law and practice of this and | 
other countries, with preliminary studies and sur- | 
veys, the development of regional planning and of | 
town development plans, giving examples by way of | 
illustration, and comments upon them. They also} 
deal with zoning regulations, or layout and control for | 
particular uses, the design of street and road systems, | 
open spaces and amenities, and sundry other matters, | 
all being treated fully and as lucidly as the subject | 
permits. The author has, indeed, the gift of | 
words, and gives utterance to occasional aphorisms, 

as that ** All design is applied intelligence,” or again, 

“ The art of planning is as much the art of perceiving 

the problem to be solved as it is the art of presenting 

a design for its solution.”’ A great part of the value 

of this work lies in the numerous examples given 

of town and regional planning, either actual or 

prospective, to be found in this or other countries. 

There are about ninety illustrations, with two col- | 
oured plates, and a useful bibliography of some 

two hundred items. Two-thirds of the illustrations, 

and a similar proportion of the listed works, relate 

to home practice, the remainder relating to practice | 
in other parts of the world. 

There may be little assurance in troublesome cases 
of ultimate success in planning, yet it is apparent 
that methodical study on considered principles | 
should lead to more satisfactory results than hap- 
hazard planning, or the uncontrolled growth of | 
townships. The difficulties of anticipation seem | 
to be greatly increased by the rapid development | 
of means of transport, which, as they are perfected, | 
must modify materially the requirements of use. 


RAILWAY. 
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The matter of town planning, though of very general 
interest to so many people, is hardly a study which 
lends itself to the efforts of the amateur. Unlike 
some other activities, it cannot be separated at 
will into simple cases, or cases more complex, into 
problems within the scope of the dilletante practi- 
tioner, or those lying beyond his capacity. The 
conditions, whatever they may be, must be accepted 
as they are, and dealt with as a whole. Configura- 
tion of the site alone, whether lying flat, or hilly, 
whether inland or on a sea-coast, or upon a river, 
possibly separating the district into two parts, 
alone present problems peculiar to each case ; 
the surroundings of a township, whether wholly rural 
or contiguous to other urban districts, affect 
each case. The nature of the interests important 
to the inhabitants, purely residential as in some 


|instances, educational as in others, or manufac- 


turing as with some, or combinations of these 
features, complicate the matter, all being influenced 
in greater or less degree by economic considerations. 
Transportation facilities by water, rail, or air, 
may also need serious consideration, and to all 
these points the authors give attention, with the 
planning of railway improvements, and of markets 
in relation to transport, and the provision of aero- 
dromes with comments on other matters directly 
or indirectly affecting the layout of towns, as water 
supply, drainage and lighting, and regard for sanita- 
tion and open spaces. Close application in such 
inquiries with accumulated experience and cautious 


| deduction from the established facts, where these 


are available, or presumed particulars where they 
have to be estimated, seems to be essential for 
any likelihood of success in the ultimate result. 

It would appear also that the art of town planning, 
where planning is still possible, consists largely 
in perceiving what it is well to avoid, and a common- 
sense separation of the essential from the non- 
essential. These considerations bring us back 
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to the view already expressed that town planning 
is hardly work for an amateur, though it is just 
that type of interest about which an un-informed 
opinion may be most freely expressed. Regional 
planning is even less amenable to the efforts of 
those but little acquainted with such fundamental 
principles as there are, the difficulties being for this 
increased by the differing interests of various 
authorities, and the satisfaction of statutory require- 
ments. The whole study is, indeed, most complex. 
This very informing work represents, it is clear, a 
considerable amount of labour on the part of Mr. 
Adams and his colleagues, labour which it may be 
presumed will receive the attention it deserves. 





Industrial Microscopy. By WattTER GaRNER, M.Sc., 


F.R.M.S. London: Sir Isaac Pitman and Sons, 
Limited. [Price 2ls. net.] 


In this well-informed volume, the author has 
achieved considerable success in covering much 
ground concerning the various industrial uses of the 
microscope. It is written in an attractive style, and 
combines care in detail with attention to significant 
arrangement. The volume deals with the funda- 
mental principles, technique and industrial applica- 
tions of the microscope. Polarising attachments 
are well described, photomicrographic and micro- 
chemical appliances and methods are discussed, the 
sections devoted to fungi and bacteria are admirably 
written, and the chapter dealing with water and 
sewage is a concise account of the microscopy of a 
rapidly developing subject. 

The utility of microscopic methods has long 
been- recognised in many branches of applied 
science, and this volume shows in an eloquent 
manner the enormous scope which still exists for 
their further development. In the metallurgical 
industry, highly specialised microscopic instruments 
have been evolved for examining prepared metallic 
surfaces illuminated by reflected light, and it is 
largely through these channels that scientific 
advances have been recorded which have resulted 
in obtaining a more exact understanding of the 
complex changes which take place in steels and 
alloys during manufacture and heat treatment. 
Microscopic methods are used extensively in the 
food, textile, paper and paint industries, and have 
assumed importance in the fields of botany, miner- 
alogy, biology, petrology, pharmacology and 
toxicology. Although we are far from an exact 
scientific knowledge of the actual nature of the 
ultimate compounds comprising ordinary coal, 
microscopic methods are producing valuable data 
and have led to highly interesting speculations 
regarding the biochemical and dynamo-chemical 
processes in nature. More recent researches have 
culminated in an attempt to correlate the com- 
position of coals with their probable geophysical 
history. Photo-micrographic methods have been 
applied in preserving records of histological and 
bacteriological conditions, in studying the cultiva- 
tion of animal tissues with a view to controlling 
malignant diseases, and in establishing relation- 
ships between plants and micro-organisms, such as 
those of leguminous plants and the bacteria living 
in the nodules on their roots. Microscopic methods 
are applied for tracing the migration of alkaloids 
during plant life, such as in the opium poppy, for 
studying the physiological activities of the yeast 
cell, organic life in potable water, and in investigating 
the behaviour of paint films on drying and subse- 
quent exposure. 

The many carefully selected illustrations appearing 
in this volume are of considerable assistance in 
making the text clear, and the lists of references 
which appear at the end of each chapter consider- 
ably enhance the value of an eminently readable 
and most competent study of industrial microscopy. 





The Strength of Materials. By Joun Cass, M.A. (Cantab.). 
Second edition. London: Edward Arnold and | 
Company. [Price 30s. net.] 

Tae author of this volume has set out to produce 

a book with which the candidate for an honours 

degree can begin and complete his studies. The 

result is a highly informative work, with many 
excellent, unusual and practical examples, both 
worked out and set for solution. In this, the second, 


has been slightly amplified and a new paragraph, 
108 (a), added, explaining fully the method 
of drawing shearing-force and bending-moment 
diagrams. It is a pity that in paragraph 105, 
apparently to save space, the shear-force and 
bending-moment diagrams have been combined. 
Students are likely to be puzzled by the discon- 
tinuity in the B.M. diagram caused by the couple 
in Fig. 122, where Ra should be acting downwards. 
On page 140, question 15, for some reason, is 
incomplete in this edition. 

The lay-out of the work is excellent and the 
diagrams are clear and easy to read. This improve- 
ment is welcome, for in the past, English books 
have not always been noteworthy in this respect. 
A small criticism may, perhaps, not unfairly be 
made. The bugbear of every student is examination 
work, wherein it is frequently necessary to be pre- 
pared to establish from first principles any formula 
to be used. The author is inclined here and there 
to treat a problem with reference to some previous 
paragraph, often far away, as, for example, in the 
case of a built-in beam with continuous load. In 
this case, the student requires a proof (however 
brief) by integration from the fundamental equation 
I pai Such small the 

xr 
book is a most excellent addition to any student’s 
or engineer’s library. 
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matters apart, 


Telephony. Vol.1. By T. H. Herpert, M.1.E.E., and 
W.S. Procter, A.M.1.E.E. Second Edition. London: 
Sir Isaac Pitman and Sons, Limited. [Price 20s. net.] 

Telephony and Telegraphy, by Mr. T. E. Herbert, 

are two well-known works which have served more 

than one generation of readers so widely that, in 
fact, when referring to text-books on these sub- 
jects, “Herbert” and “Telegraphy” are almost 
synonyms. The sub-title to both is the most 
satisfactory, concise description of their subject- 
matter, viz., a detailed exposition of the telephone 

(telegraph) system of the British Post Office. 

Telephony has now come to a new edition, and Vol. I, 

under review, treats of manual switching systems 

and line plant. So far as Great Britain is con- 
cerned, there are no public systems of electrical 
communication outside the purview of the Post 

Office ; it therefore follows that a practical exposi- 

tion of telephony must be identified with P.O. 

practice and descriptive of P.O. instruments and 

installations to the smallest detail. It is also true 
that, apart from fundamental physical theory 
connected with the transmission of speech and 
other signals, only writers associated, as the two 
authors have always been, with the working of the 
British Post Office could have produced a standard 
book on the subject of practical telephony. The 
fact that circuits and instruments are referred to 
in the text and accompanying diagrams and illustra- 
tions by their official office letter and number is 
thus accounted for, and no doubt such reference 
increases the usefulness of the book to the many 

Post Office service readers for whom it is primarily 

suited. 

The technical subject-matter is introduced, as 

in the former edition, by a clear account of the 

elementary properties of electric circuits, primary 
cells, the magnetisation of iron, capacitance, and 
condensers. In the second chapter of this section, 
dealing with the magnetisation of iron, will be 
found a short account of the composition and 
magnetic properties of nickel-iron alloys. The very 
small hysteresis loss and high resistivity associated 
with the new Permalloy, which becomes saturated 
in the earth’s magnetic field, have contributed to 
no slight extent to recent telephone developments ; 
the projected Atlantic telephone cable is to be 
loaded with a tape of an iron-cobalt-nickel alloy 
which exhibits the remarkable property of having 

a constant permeability over a range of magnetising 

force. In the description of electrical measuring 


apparatus and methods of measurement it might 
have been expected that more modern and advanced 


measurements with alternating-current bridges and 
potentiometer would have been included. The 
introductory matter concludes with chapters on 
the nature and propagation of sound and the 
fundamental principles of speech transmission. 





edition, the treatment of couples acting on a beam 





With Chapter VIII, on transmitters and receivers, 


the technical interest of the book begins. Suc- 
ceeding chapters consist of detailed descriptions of 
Post Office apparatus and their assembly, in most 
cases prefaced by clear expositions of principles. 
The involved and often extremely complicated 
circuits are made much more comprehensible by 
the detached contact plan of setting out circuit 
diagrams. On the other hand, the illustrations in 
places are too profuse, being almost like repetitions. 
Practically all the multifarious indications, keys, 
relays, and switching circuits on all types of manu- 
ally-operated exchanges on both the magneto and 
central-battery systems are included. Toll working 
and trunk exchanges are treated in similar fashion. 
Under power plant we find secondary cells, rectifiers, 
and motor-generators, while matters such as protec- 
tion from power circuits, internal wiring and cabling, 
and the wiring of subscribers’ premises also receive 
attention. 

For those interested in a general way with the 
scientific aspect of the more recent advances in 
long-distance telephony, the portions of the book 
devoted to transmission and circuit utilisation will 
be found valuable. Most of the development work 
described is the work of British Post Office engineers. 
That Great Britain has led the world in the perfec- 
tion of distortionless long-distance telephony would 
scarcely be disputed by her runners-up, Germany 
and the United States of America. The immense 
|amount of research undertaken in these three 
| countries since the introduction of the thermionic 
valve has made international telephone trunk lines 

a commercial success. As far as is possible without 

| the use of hyperbolic functions, transmission, load- 
|ing, balancing and precision testing are explained, 
|and a very good account is given of the difficult 
| subject of attenuation and its partial compensation 
by the introduction of loading coils. Electrostatic 
| and electromagnetic disturbances can be eliminated 
| only by the most careful balancing of lines, and the 
| Problem becomes more complicated still when 
| Superimposing is resorted to, as on long trunk lines, 
|for then the loading necessary involves not only 
|the side circuits, but also the phantom circuit. 
Electrical filters and carrier telephony circuits receive 
| attention, and a fairly full description is given of 
the operation and applications of thermionic-valve 
repeaters. 

The routine testing and maintenance necessary 
for continuity of service and efficiency in the 
telephone service is described. An interesting 
account will be found of the economic factors which 
enter into the study of development schemes, 
determination of routes, transmission standards, 
and the most favourable location of exchanges. 
The work is concluded with descriptions of the 
construction of underground routes and aerial lines. 
It is almost superfluous to state that the book is 
both unique and authoritative. 





| 








EnGrIneErS’ GERMAN CiRcLE.—Two interesting lec- 
tures were delivered by Direktor Diplom.-Ingenieur 
Kienast at the meeting of the Engineers’ German 
Circle which was held at the Institution of Mechanical 
Engineers on Monday, March 6. The first of these dealt 
with “ Brown Coal,” the production and preparation of 
which, said the lecturer, was an example both of extreme 
rationalisation and of the many sided application of 
mechanisation on a large scale. To win it, shafts were 
originally sunk and the coal hewn out, but to-day the 
whole mass of overlying earth was removed by dredgers, 
which also excavated the coal itself. In its raw state, its 
calorific value was only 2,000 to 2,500 calories per kg., but 
this was raised to 5,000 to 5,500 calories per kg., by bri- 
quetting, in which form it was cheap and handy, especially 
for household purposes. In the second lecture, the subject 
of soil improvement by renovation was considered. 
This was mainly devoted to a description of a machine 
devised by Dr.-Ing. Rathjens for excavating the virgin 
sub-soil and spreading it over the ground to rejuvenate 
the humus. This machine was mounted on caterpillars 
and was driven by a 120-h.p. Diesel engine, which also 
operated the excavating equipment. This consisted 
of an inclined tube which was let down into the fertile sub- 
soil and the lower end of which contained openings through 
which cutters protruded. These cutters drew the soil 
into the tube, along which a worm gear conveyed it to the 
surface where it was spread over the field. By using 
this machine, it was claimed, production could be in- 
creased frorn by 30 per cent. to 200 per cent., drainage 
improved and disease eliminated. As the operation 
was rapid, there was little loss of production and a 
further advance was that it could work below the level 
of the sub-soil water. As production was increased, 
the demand for labour was stimulated rather than 
decreased. : 
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EASE OF STARTING WITH BENZOLE,* | °*t™@polat 
WITH PETROLS 


WITH | 


BENZOLE-PETROL MIXTURES. 


By W. H. Horrert anp G. CLAXTON. 


(Concluded from page 302.) 


Strartine Tests ON BENZOLE AND PETROL AND 
BENZOLE-PETROL MIXTURES. 


1. Benzole A.—Tests carried out on Benzole A at 


|in Tables V to VIII. 


ed to temperatures of 0 deg. C. and 
20 deg. C., by plotting the number of revolutions 





the distillation ranges of these fuels being given in 
Fig. 16. It is clear from the curves given in Fig. 15 


of the crankshaft required to start at different air- | that if a very rich mixture (low air-fuel ratio) can be 


| fuel ratios, against the temperature (Fig. 6). 
2. Petrol.—Similar tests were 
samples of petrols A, B, C and D, the results of the 
|test being given in Figs. 7 to 10 and summarised 
Petrols A and B were specially 
| advertised as giving easy starting, whilst petrol D|C., the benzole gave much easier starting than the 


complied in distillation 


average temperatures of 4-5 deg. C., 10-25 deg. C.| range with that of a 


and 19 deg. C., gave results, which have been | gooq quality commercial 
plotted in Fig. 6, showing the variation in the number | po¢ro), . 
of crankshaft revolutions required to start, according | 3. Benzole-Petrol Mizx- 


Taste IV.—Starting Tests on Benzole A. 


(72 Per cent. benzene, 18 per cent. toluene, 10 per cent. 
solvent naphtha.) 


Test 


(a) 


Average temperature of air, 


deg. ¢ 4°25 


Average temperature of 


jacket, deg. ©. 4°5 
Mean temperature, deg. ¢ ‘ 
Maximum temperature 

drop in induction, deg. ¢ 2-5 
Speed of motoring, r.p.m 150-0 
Air speed, cubic metres /hr 4 


Revolutions to start at air- 


fuel ratio, gm. per ce. of 
2:1 
4:1 
6:1 
8:1 
10:1 
2:1 
14:1 
Tante V Starting Testa on 


Average temperature of air, deg. ¢ 

Average temperature of jacket, 
deg. C 

Mean temperature, deg. C 

Maximum temperature drop in 
induction, deg. C 

Speed of motoring, r.p.m 


Air speed, cubic metres per hour. . 


Revolutions to start at air-fuel, 


ratio, gm. per ¢.c. o 2:1 
4:1 
6:1 
8:1 
10:1 


Tanir VI Starting Tests « 


Test 


Average temperature of air, deg. ¢ 


Average temperature of jacket, 


deg. © ‘ 
Mean temperature, deg. C 
Maximum temperature drop in 
induction, deg. ¢ 
Speed of motoring, r.p.m 
Air speed, cubic metres per hour 


Revolutions to start at air-fuel 


ratio, gm. per c.c. of 2 


6 
a 


1 
1 
1 
l 


Tanie VII Starting Tests on Petrol C. 


Test 


Average temperature of air, deg. C 

Average temperature of jacket 
deg. © 

Mean temperature, deg. ( 

Maximum temperature drop in 
induction, deg. ¢ 

Speed of motoring, r.p.m 

Alr speed, cubic metres per hour 


Revolutions to start at air-fuel 
ratio, gm. per c.c. of 2 


to air-fuel ratio supplied at the carburettor. 
conditions used in these tests and the mean results, 
as read off from the curves, are summarised in Table | 
[V. The mean results thus 


* The word “ benzole " is used in this paper to indi- 
eate that mixture of hydrocarbons, mainly aromatic, | 
which is ordinarily recovered from coal or coke-oven gas 
for use as motor spirit 


4 
3 


0 
0 


obtained have 


2 20-0 


0 14:5 
30-0 
60-0 


190-0 


6 


5-0 
8-0 


The 


19-0 


19-0 
19-0 


2-0 
200-0 


been 


| tures.—In order to com- 
| pare the ease of starting 
jon benzole-petrol mix- 
ltures with the ease of 
|starting on benzole or 
| petrol, the results of tests 
on mixtures of benzole A 
| with petrol D, on which 
| starting was more difficult 
than on petrols A, B and 
C, may be considered. 
The results of these tests, 
which were carried out 
at approximately the 
same temperatures as in 
the previous tests, are 
given in Figs. 11 to 13, 
and summarised in Table 


Fig.7. PETROL A. 
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IX. From these results, 
| been drawn up (also shown in Figs. 11 to 13) giving 
the crankshaft revolutions required to start at 
different air-fuel ratios, according to the proportion 
of benzole in the blend. The results obtained with 
the one-third by volume benzole, two-thirds by 
volume petrol D mixture at 
been corrected to 4 deg. ’ 
revolutions to start on this mixture against the 
temperature (Fig. 14), and the results obtained for 
the 30 per cent. benzole, 70 per cent. petrol D 
have been corrected to 


mixture at 11-5 deg. C. 
10 deg. C. in a similar way. 
Comparison of Results. 








_ gC. GENBOLE A. 


provided by the carburettor, there is very little 


on | difference in the case of starting on any of the 


fuels. It is only when relatively weaker mixtures 
are supplied at the carburettor that differences in 
the ease of starting become apparent. At 20 deg. 








r 

















Fig.9. PETROL C. 
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For comparative pur- 
| poses, the results obtained at 20 deg. C. and 4 deg. 
C. with benzole A, petrols A, B, C and D, and a 
mixture containing one-third by volume benzole A 
and two-thirds petrol D, have been plotted in Fig. 15, 
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si Fig.10. PETROL D. 
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have ; petrols, and it was only when the temperature 


approached 0 deg. C., that starting on the benzole 
became slightly more difficult than on petrols A and 
C at low air-fuel ratios. Another interesting result 
is that at all temperatures between 20 deg. C. and 
0 deg. C., the range of air-fuel ratios at which start- 
ing is possible was greater with the benzole and 
the benzole mixtures than with the petrols. 

The curves in Figs. 11 to 13, for the ease of start- 
ing on different mixtures of benzole A and petrol D, 
show that the ease of starting does not follow the 
admixture rule, blends of benzole and petrol giving 
easier starting than would be expected from this 
rule, in accordance with the vapour-pressure 
relationships of mixtures of the aromatic hydro- 
carbons with paraffinic or naphthenic hydrocarbons. 
At the lowest temperature (4 deg. C.) (Fig. 11), 
certain blends of the benzole and the petrol gave 
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even easier starting than either the benzole or the | blends: (A) One-third by volume benzene and/|of petrol D with two benzoles having the following 
petrol, and in spite of the fact that the petrol was | two-thirds by volume petrol D. (B) One-third by | compositions :— 
of comparatively poor quality from the starting | volume benzole A* and two-thirds by volume} Benzole B.—70 per cent. by volume benzene, 
point of view, the one-third benzole, two-thirds | petrol D. (C) One-third by volume toluene and | 20 per cent. by volume toluene and 10 per cent. by 
petrol blend compared favourably with the ease | two-thirds by volume petrol D. | volume xylenes. 
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0 eames bic ele 68 
, © Air® Fuel "Ratio. gm.per ce. by . (Corrected 
The results of these tests which are plotted in| Benzole C.—50 per cent. volume benzene, 30 per 
Fig. 17 and summarised in Table X, show clearly | cent. by volume toluene and 20 per cent. by volume 
that starting becomes easier the higher the pro- | xylenes. 
portion of benzene in the benzole. The resu!ts of the starting tests on these blends, 
Further tests were carried out on similar blends | which are plotted in Fig. 18 and summarised in 
Benzole Blended with Petrol.—In order to determine oxi __ |Table XI, again show the easier starting with the 
the effect on ease of starting of the composition of | * 72 per cent. benzene, 18 per cent. toluene and 10 | blend containing the higher proportion of benzene. 
the benzole, tests were carried out on the following | per cent. solvent naphtha. Discussion of Results —It has already been 
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of starting on petrols A, B and C. Thus, blending | 
petrol with benzole is advantageous for ease of 
starting, rather than disadvantageous, as commonly 
believed. 

Effect on Ease of Starting of the Composition of the | 
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mentioned that attempts have been made to co- 
relate the ease of starting on fuels with their dis- 
tillation characteristics. Thus, Brown,* concludes 
“that the ability of a petrol to start a motor at 
65 deg. F. (18-5 deg. C.) depends very largely upon 
those constituents making up the distillation curve 
corrected for loss below 200 deg. F. (93-5 deg. C.), 
and at 35 deg. F. (1-5 deg. C.) upon the presence of 
those constituents making up the curve below 
150 deg. F. (65-5 deg. C.),” whilst according to 
Taste VIIT.—Starting Tests on Petrol D. 


Test. 1 2 3. 4 

Average temperature of air, deg. ( 4°5 | 10°5 | 12-8 | 19-4 
Average temperature of jacket 

deg. C. ee 4-5 9-5 13°3 19-0 

Mean temperature, deg. C 4-5 | 10-0 | 13-0 | 19-0 
Maximum temperature drop in 

induction, deg. C ; 2-0 1-0 2-0 

aes of motoring, r.p.m 160-0 (215-0 (180-0 |1900-0 

Alr speed, cubic metres per hour 5-05, 6°85) 5°45 5:6 
Revolutions to start at air-fuel 

ratio, gm. per c.c. of 2:1 5-5 5-0 4°5 4-0 

4:1 23-5 | 14-0 | 12-0 8-5 

6:1 33°5 | 26-0 0-0 

8:1 - 54°5 


Cragoe and Eisinger,t the 5 per cent. point corrected 
for loss in a distillation test is about the best indica- 
tion of the ease of starting of a petrol at extremely 
low temperatures, when the carburettor can be 
adjusted to give about a 1 : 1 mixture, and the con- 
trolling point on the distillation curve goes up to 
about 15 per cent. for 2:1 mixtures for more 
favourable temperature conditions. 

A comparison of the starting test results obtained 
with a large number of fuels with their distillation 
ranges, shows that although there is a very rough 
correspondence between ease of starting and the 
earlier portion of the distillation range, no satis- 
factory relationship can be deduced, that will enable 
the ease of starting of the fuels to be predicted from 
their distillation characteristics. Such relation- 
ships as those proposed by Brown, and by Cragoe 
ind Eisinger, fail when applied to benzole blends 


| 

the ease of starting with different fuels has been 
described, and so far the chief conclusions are as 
follows : 

(1) Benzole gives easier starting than petrols at 
temperatures between 10 deg. C. and 20 deg. C. 
The ease of starting on benzole, however, decreases 
with reduction in temperature more rapidly than is 
the case with petrols, and at temperatures below 
0 deg. C. starting on benzole becomes appreciably 
more difficult than on good-quality petrols. 


Fig. 17. 
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Taste LX STARTING Tests oN Benzo’ A-Perrot D MIxTuREs 
$34 Per cent. 334 Per cent. 20 Per cent 30 Per cent 30 Per cent 40 Per cent. 
Blend Benzole A; Petrol D Benzole A Benzole A Benzole A ; Benzole A ; 
664 Percent. | 66§ Per cent. | 80 Per cent. | 70 Per cent. | 70 Per cent. | 60 Per cent. 
Petrol D Benzole A Petrol D Petrol D Petrol D. Petrol D. 
Average temperature of air, deg. C 5°65 8 10-0 11-7 19-0 19°5 
Average temperature of jacket, deg. ( 5:5 4-3 10-0 11-5 19-0 19°5 
Mean temperature, deg. C 5:5 4-0 10-0 11-5 19-0 19°5 
Maximum temperature drop in induction 
dea. . 1-0 1-5 1-5 1-5 2-0 1°5 
Speed of motoring, r.p.m 160-0 155-0 190-0 10-0 10-0 210-0 
Air speed, cubic metres per hour 5-1 5-0 t 5°8 5°8 5 
, 
Revolutions to start at air-fuel ratio, gm. pet 
ec, of 2: 1 5°5 6-0 4-5 oO 4-5 5-0 
l 14-0 14-0 | ae ll-¢ 8-0 8-0 
6:1 “9-0 27-5 28 "5-0 15-0 14-0 
8:1 61-0 50-0 oo-0 49-0 29-0 26-5 
w:1 56-0 
Figure 11 12 13 
Tanie X.— Starting Tests on Mixtures of One Volume of Taste X1.—Starting Tests on Mixtures of One Volume 
Benzene, Benzole A, or Toluene with Two Volumes of of Benzole B or Benzole C, with Two Volumes of 
Petrol D. Petrol D 
. 1 Volume 1 Volume 
Blend. A. B ‘ Blend Benzole B; Benzole C ; 
pie 2 Volumes 2 Volumes 
Petrol D. Petrol D. 
Average temperature of air, deg. C 9-5 10:5 10-0 ‘ae 
Average temperature of jacket, 
deg. C ~ 9-5 12-3 12-0 Average temperature of air, deg. ( 10 12-0 
Mean temperature, deg. C 9-5 11-5 11-0 Average temperature of jacket 
Maximum temperature drop in deg. C. : 11-5 10-0 
induction, deg. ( . 1-0 10-0 1-0 Mean temperature, deg. ¢ 11-0 11-0 
Speed of motoring, r.p.m 180-0 185-0 195-0 Maximum temperature drop in 
Air speed, cubic metres per hour 5°45 5-5 5-65 induction. deg. ¢ 1-5 1-0 
_—_— - — Speed of motoring, r.p.m 185-0 180-0 
Revolutions to start at air-fuel Air speed, cubic metres per hour 5°55 5-5 
ratio, gm. per c.« 2 4-0 4°5 6-0 - —_ 
4:1 8-5 11-5 16°5 Revolutions to start at air-fuel 
6:1 15-5 22-0 31°65 ratio, gm. pere.c. of 2:1 4-0 4-5 
8:1 27-5 40-0 63-0 4:1 9-5 11-0 
10:1 45°5 90-0 6:1 19 24°5 
12:1 72-0 8:1 39-¢ 7-0 


and it is evident that for starting at temperatures 
between 0 deg. C. and 20 deg. C., the proportion and 
nature of the aromatic hydrocarbons have an im- 
portant influence on the ability of a blended fuel 
to start an engine. 

Conclusions.—A precise method for comparing 


* G. G. Brown, University of Michigan Eng., Res. Ball., No.7, 
127, No. 14, 1930. 

+ C. 8. Cragoe and J. C 
Eng., 1927, 20, 353. 


Eisinger, J. Soc. Automotive 





(2) Blends of benzole and petrol at temperatures 
between 10 deg. C. and 20 deg. C. give an ease of 
starting intermediate between those given by the 
benzole and the petrol. At temperatures of 0 deg. C. 
to 10 deg. C., however, certain blends of benzole and 
petrol give easier starting than either the benzole 
or the petrol. 

(3) Benzole and benzole-petrol blends give a wider 
range of mixture strengths at which starting is 
possible, than petrols. 





| (4) Even when a petrol of poor starting quality 
is used, blends with benzole give an ease of starting 
at temperatures of 0 deg. C. to 20 deg. C. that 
| compares favourably with the ease of starting on the 
| best competing spirits. 
(5) From the point of view of ease of starting 
the proportion of benzene in a benzole blended with 
|a given petrol should be kept as high as possible. 
(6) Although certain relationships between the 
| ease of starting on motor fuels and their distillation 
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characteristics have been proposed, such relation- 


ships do not permit the ease of starting on blended 
motor fuels such as are marketed in Great Britain, to 
be predicted. 

The characteristics of the fuels tested have been 
given in Table III, page 302 ante. 

An extension of this investigation to lower 
temperatures is contemplated at the earliest oppor- 
tunity. Further tests are also desirable in order 
to determine the effect on ease of starting of con- 
ditions such as induction pressure, speed of motoring, 
degree of pulverisation of the fuel, length and 
design of induction system, &c. 








SWIFT PARTICLES. 


On Saturday, March 11, Lord Rutherford, F.R.S., 
delivered the concluding lecture of his course on the 
“Detection and Production of Swift Particles.” 
He said that his course had now converged to the 
matters dealt with in his lecture on the previous 
evening, and would thus necessarily cover much 
the same ground, though some points might be 
dealt with in greater detail. In his previous Saturday 
lecture he had pointed out that the neutron, which 
had about unit mass, and could not directly ionise 
the air through which it passed, might be detected 
by the effects of its collision with ordinary nuclei. 
He must frankly say that neither he nor any one 
else could define the exact relationship of the 
neutron to the proton. The general view was that 
the neutron was a very close combination of an 
electron with a proton, but it would be equally 
logical to say that the neutron was the fundamental 
unit, and that the proton was a neutron which had 
lost an electron. Lately, strong evidence had been 
found for the existence of a positive electron, since 
positive ions had been detected having a mass very 
small as compared with that of the proton. It might 
therefore be that the positive electron, hunted for 
in vain during the last thirty years, had now 
been isolated. It was further possible that 
negative protons existed, and indeed Dirac had 
suggested that elsewhere there might be a universe 


| in which the electrons all carried positive charges 
| whilst the protons were all negative. 





























APRIL 7, 1933.] ENGINEERING. 





377 








PULVERISED-FUEL FIRING ON 


TABLE 1.—EVAPORATIVE TESTS ON STARBOARD BOILER OF 8.8. 


JAPANESE STEAMERS. 


“ JOHORE MARU.” 





FEED WATER. 













































































| 
CALCULATED RESULTS. STEAM. 
Rate of . | a 
Combustion | . 
. P Equivalent | Equivalent Calorific Overall Main 
in Ib. of Temp. Temp. | q Equivalent Actual “ , 
a Quantity , Evaporation | Evaporation 2 Value of Efficiency Boiler Degrees F. 
~ — — _—. in Ib. sane from and at| per Hour ae Rvepesstion Dry Coal a of Boiler Steam, of 
deg. F. deg. F per Hour. . ; —— F. Bi sq. ft. Coal in Ib; ib. Chal. in B.Th.U's. : Air Heater | lb. per sq. | Superheat. 
n Ib. -8. in Ib. per Ib. and Burner in. 
Tal al ae Pan | | ] | — ¥ —— 
- | | Per cent. Per cent. | 
1,009-0 | 77 198 10,080 | 1-122 | 11,310 3-66 11-2 9-99 | 13,230 2 81-8 225 | 87-4 
1,318-1 | 77 241 12,096 1-095 13,197 | 4-27 10-05 9-19 | 13,230 2 74-0 225 112-4 
1,640-5 79 210-2 16,630 | 1-12 18,626 6-03 11-36 10-13 | 13,230 2 84-3 227 126-8 
1,781-0 81 190 17,160 | 1-144 19,620 6-34 11-0 9-63 | 13,230 2 81-0 225 112-4 
1,821-0 79 201-2 | 17,600 1-147 | 20,187 6-54 11-1 9-66 13,230 2 81-6 226 187-6 
| TEMPERATURES IN Dao. F. 
Rate of anne ee * 
TE | Flame (Optical) Combustion Chamber. Top of Smoke-box. Bottom of Air Heater. Hot Air. 
Sah Satu- | Super- 
bm — wri aria ’ ~ a “ay Uptake; rated | heated |~— — 
| Left Centre. | Right Left. Centre Right. Left. | Centre. | Right. Left. | Centre. | Right. —— Primary. + 
| | | | | “9 
Pa oes eh Coe a: | | | | | 
1,009 -0 2,147 2,381 2,237 _ | _ — 482 500 464 345 406 363 280 397-6 485 828 244 | 110 
1,318-1 2,183 2,399 | 2,273 _ _ _— 581 482 590 385 392 403 284 397-6 510 336 243 | 112 
1,640-5 2,345 2,255 2,237 1,013 1,049 1,337 617 554 662 417 435 399 295 398 +2 525 356 239 | 109 
1,781-0 2,417 2,237 2,345 1,193 1,301 1,337 590 590 590 442 414 421 313 397-6 510 386 234 | 114 
1,821-0 2,237 2,327 2,345 1,157 1,121 1,137 608 581 627 414 441 442 313 897-8 535 382 | 245 | 112 
| | 
In view of the foregoing it was useless to ask him | extremely rare. Boron, apparently, broke up| as the protons, but were certainly due to particles 


what the neutron was, but he could deal with its | with the emission of three « particles. 
properties. 

Feather had shown that the oxygen, which was 
immune to attack by either protons or «-rays, 
succumbed when it had a collision with a neutron. 
Taking the simplest idea, the oxygen atom of atomic 
weight 16 was supposed to have in its nucleus 
four a-particles. When a neutron entered this 
nucleus we got an atom corresponding to the 
isotope O,,, but the nucleus, finding the intruder an 
extraordinarily uncomfortable bed fellow, broke up 
with the emission of an a-particle, and the formation 
of an atom of the carbon isotope C,;. In photographs 
taken with the Wilson super-saturation chamber | 
traversed by a beam of neutrons, occasional tracks 
were found due to the disintegration products of 
a collision with an oxygen nucleus. These tracks 
consisted of a broken line, of which the thicker and 
shorter one was the recoil track of the carbon atom 
formed, and the other the track of the «-particle 
expelled. By measuring up these tracks the speed 
and energy of both could be deduced. The results 
indicated that momentum and energy were both 
conserved, provided that allowance was made for a 
small change in the total masses, due to the collision. 

In their experiments with protons, Cockroft and 
Walton had used streams of these particles, which 
had an aggregate energy equal to that of the radia- 
tion from 8,000 grammes of radium. With this enor- 
mous increase in the number of the projectiles, there 
was a good chance of detecting transformations, 
which would occur only rarely with the a and neu- 
tron radiation of the intensity now available. The 
theory of the entrance of a proton into anatomic} In California, Lawrence and Henderson had 
nucleus was based on the modern wave mechanics, | succeeded in getting protons moving with an 
in which the nucleus was regarded as surrounded | energy of 1,500,000 electron-volts, and hoped ulti- 
by a potential barrier having an effective radius of | mately to increase this figure to 10,000,000. They 
some 4 x 10-5cm. Even were it possible to accele- | liberated protons near the centre of a large and 
rate a proton till its energy was half a million elec- | uniform, but pulsating, magnetic field, the periodi- 
tron-volts, it could never on the classical ideas | city and strength of which were adjusted so that the 
penetrate this barrier. With the newer wave| proton received timed impulses, which accelerated 
mechanics, however, there was a small chance that | it at each half of its orbit. The path followed was 
it might leak through the barrier, in what might be | approximately spiral, and consisted of from 200 to 
regarded as a somewhat ignoble way. Hence | 300 coils, 
there were now possibilities forbidden in the classical! At the best, however, the energies we could hope 
theory. |to obtain in our laboratories were very small 

Gamow had, on certain assumptions (which| compared with those attained by the electrons, 
probably contained some elements of truth), caleu-| and probably also protons, which resulted from the 
lated the chance of the barrier being penetrated, and action of the cosmic rays, which had energies of from 
had thus justified the attempt to transmute atoms | 200,000,000 to 2,000,000,000 electron-volts. It 
by bombarding them with protons having but rela-| might be expected that nuclear disintegrations 
tively small striking energies. Marked effects were | affected by these agents would be different in 
obtained both with lithium and boron, and in the| kind from any hitherto effected experimentally, 
case of lithium, two « particles were shot out,| and Blackett had found evidence of this in Wilson 
each with an energy of about 8,000,000 electron-| chamber trails. Apparently, the whole nuclei 
volts, even when that of the colliding proton was | were disintegrated into a shower of protons, « 
only 100,000 electron-volts. | particles, and electrons. Some of the trails found 


There was thus an 
enormous gain of energy, but the event was/ were curved in the magnetic field, in the same way 


mass involved amounted to 8-0176 units. 


was 4-011 units, or 8-022 in all. 
a change of mass equal to 0-0154 unit. 
According to the relativity theory, mass and 


sented by the above change of mass was given by 
the relation A E = Am x c*, where c represented 
the velocity of light. Hence, the 0-0154 unit, 
above found, represented about 14-3 million volt- 
electrons, and this had to be accounted for. The 
kinetic aggregate energy of the two a particles 
shot out was about 16,000,000 volts, and all things 
considered, the agreement between the two figures 
was not bad. 

Evidence was obtained by Cockroft and Walton, 
that their protons were even capable of occasionally 
disintegrating atoms of lead or uranium. In some 
experiments with protons of low energy, by Dr. 
Oliphant and speaker, confirmatory evidence of 
these transformations was at first obtained. The 
suspicion arose, however, that the observed results 
might be due to contamination, and, in particular, 
with boron, very minute traces of which would 
fully account for the results observed. To test 
this, special precautions were taken to ensure the 
purity of the lead and uranium targets used, and all 
signs of transformation then disappeared completely. 











energy were convertible terms. The energy repre- 





| surface of 2,978 sq. ft. each. 


of very much smaller mass, and it was possible that 


The lithium atom had a mass of 7-0104 units, the | we had here evidence of the positive counterpart 
probable error in this estimate being not greater | of the electron, but this could not as yet be taken 
than 1 in 10,000. The mass of the colliding proton | as proven. 
was 1-0072. Adding the two together, the total | 
The | 
masses of each of the two « particles shot out | 
There was thus | 








PULVERISED-FUEL FIRING ON 
JAPANESE STEAMERS. 


Srvce the economical operation of shipping is now a 


|matter of more than usual importance, the results 


obtained in service with the various methods of propul- 
sion available are of particular interest to the naval 
architect and marine engineer. We welcome, therefore, 
the opportunity of publishing the results obtained 
with two Japanese pulverised-fuel fired cargo-passenger 
steamers, communicated to us by Messrs. Clarke, 
Chapman and Company, Limited, of Gateshead-on- 
Tyne. Some time ago, Japanese engineers made a 
careful inspection of various marine pulverised-fuel 
installations in Europe and America, and as a result of 
this investigation decided to adopt Messrs. Clarke, 
Chapman’s system for two projected ships. These 
two vessels, which have since been completed and in 
service for several months, were the Johore Maru and 
the Nagoya Maru, both owned by Messrs. Shihara 
Sangyo Kaiun Goshi, of Kobe, and employed on the 
Japan-Singapore service. A photograph of the 
Nagoya Maru is reproduced in Fig. 1, on page 384; 
both are generally similar in appearance. On the 
outward journey they call at Mucassur, Soerabaia, 
Semerang, Cheribon, and Batavia, but the return 
journey is made without any intermediate call. First- 
class and second-class passenger accommodation is 
provided in both vessels, which is an indication that no 
trouble was anticipated from the dust problem. 

The Nagoya Maru was built by Messrs. Mitsubishi 
Shipbuilding and Engineering Company, Limited, 
of Nagasaki, and went into service in August, 1932, while 
the Johore Maru was built by Messrs. Harima Ship- 
building and Engineering Company, Limited, of Oh, 
near Kobe, and went into service in September, 1932. 
Of the two vessels, the Johore Maru is slightly the 
larger, her length being 410 ft., and her breadth 56 ft., 
while the corresponding figures for the Nagoya Maru 
are 405 ft., and 55 ft.6in. Both have the same depth, 
viz., 32 ft. 6 in., and the deadweight is 8,810 tons in the 
case of the Johore Maru and 8,650 tons in the case of 
the Nagoya Maru. Both are propelled by three- 
cylinder triple-expansion engines working in con- 
junction with an exhaust steam turbine, while steam 
is supplied by three Scotch boilers working at 225 lb. 
per square inch, and fitted with Ferguson’s smokebox 
superheaters, giving a superheat of 100 deg. F., and 
common tubular air heaters. The superheater of 
the Johore Maru has a total heating surface of 810 sq. 
ft., while that of the Nagoya Maru has 997 sq. ft. 
The engines of the former have cylinders 25} in., 
42 in., and 72 in. in diameter, with a piston stroke of 
54 in., and the three boilers of this vessel are 15 ft. 6 in. 
by 12 ft. 9 in., with a heating surface of 3,094 sq. ft. 
each. The engines of the Nagoya Maru are rather 
smaller, having cylinder diameters of 25 in., 414 in., and 
69 in., with a stroke of 51 in., while the boilers in this 
case are 15 ft. 6 in. by 12 ft. 6 in., giving a heating 
Both vessels have a 
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knots in the case of the Nagoya Maru. 
Chapman Resolutor pulverisers were fitted on each 
vessel, and Woodeson turbulent burners are employed 


throughout, but a number of modifications were 
TABLE II.—S.8. “ Jonore Marv” Trrat 
Speed 
Date | Hull. | Kind of Trial of Ship 
| | K nots 
8.8.32 Light loaded Preliminary pro- 12-775 
gressive trial 13-752 
15-205 
16-286 
13.8.32 Half loaded Official trial 14-209 
13-653 
12-581 
15-214 
14.8.32 Half loaded Official coal con 14-5 


sumption trial 
Coal per hour 
Coal per I.H 


incorporated in the former. 
a Belliss and Morcom high-speed steam engine through 


Sakito coal was used for the tests, this coal containing 
48-3 per cent. of fixed carbon, 34-6 per cent. of volatile 


matter (less moisture), 10-6 per cent. of ash, 6-5 per | 


ig. TESTS OF PULVERISED-FUEL FIRED BOILERS. S.S. JOHORE MARU™ | 


is = 1200 


age 


service speed of 13 knots, and the maximum speeds are | 
15-5 knots in the case of the Johore Maru, and 16-3) the air in passing from the fan, though the air heater 
Three Clarke, | to the burner, is very small, owing to the large areas | openings provided. 
It should also be noted that the 








diagram. 


of the ducts, &c. 
temperatures are given in Fahrenheit 
‘Table I and in Centigrade degrees in Fig. 4. 


degrees 


RESULTs. 


Revs Boiler 
Total Pressure, | 
per > a Date Hull. 
Min. 1.H.P. Lb. ‘per || 
8q. In j 
. — 
63 5 2,074 230 19.7.32 Light loaded 
69-6 2,707 230 
77-45 3,733 230 | 
83-3 4,640 230 
73-7 3,856 230 12.7.32 Half loaded . 
69-8 3,251 230 
63-9 2,616 230 
78-0 4,575 230 
74-29 4,228 230 13.7.32 Half loaded 
5,163-4 Ib 
P. per hour 1-221 Ib. 


and Nagoya Maru, respectively. 


for the Nagoya Maru. 
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The | 


cent. of moisture, and 2-01 per cent. of sulphur. 
calorific value, as received, was 12,500 B.Th.U. per | 
pound. The fineness of pulverisation was such that an 
average of 80 per cent. passed through a 200-mesh 
sieve, and 98 per cent. through a 100-mesh sieve. 

Fig. 2, on page 384, is reproduced from a photograph 
of the stokehold of the Nagoya Maru, showing the 
Woodeson burners and the ring-main system of dis- | 
tribution, while Fig. 3 shows one of the Resolutor | 
pulverisers fitted on this vessel. In both vessels steam- 
engine driven elevators and Winget crushers are pro- 
vided, although the latter will not often be required 
siace the ships are normally bunkered with small coal. 
They are capable, however, of dealing with 10 tons 
per hour and are located on the shelter deck above 
the pulveriser hoppers, so that an ample supply to 
the latter could be maintained if it should be neces 
sary at any time to bunker with run-of-mine coal. 
Table I, page 377, gives the results of a series of | 
evaporation tests carried out on the starboard boiler | 
of SS. Johore Maru. The tests, we are informed, 
were made with great care, the coal being accurately 
weighed and the water carefully measured. The results 


are certainly excellent, the low uptake temperatures | the fuel being carried along the ring main and taken off | W.C.2, 


service, and that the latest figure for the Johore Maru 
is 1-16 lb. per indicated horse-power hour. The actual 


cost of the coal used is not stated, but it is said to be 


about 30 per cent. less than that of a fair coal for hand 
firing. 

Each vessel is fitted with Messrs, Clarke, Chapman's 
ash-ejector system, which consists of a nozzle or pressure 
jet located in the fidley a few feet above the ordinary 
ash-chute hopper and discharging directly into the 
ash chute. The water for the nozzle is obtained from 
the general service pump and is supplied at a pressure 
of 80 lb. to 90 lb, per square inch. From the suction 
side of the nozzle, a pipe line is led to a position about 
5 ft. above the stokehold floor where it terminates 
in a quick-grip coupling. Each smokebox has a 
hoppered bottom, with a simple form of ash valve, to 
which a flexible hose is connected from the quick-grip 
coupling. Diamond blowers are used to clear the main 
boiler tubes, and any ash which remains in the smoke- 
boxes can be cleared from the three boilers in about 
30 minutes. 

The Clarke, Chapman ring-main system of distribution 
is employed to supply the fuel to the various burners, 


It will be seen that the pressure drop in 


in | « 
Tables IL! be easily removed with a rake. 


| ticular difficulties are experienced in these installations, 
cleaning being a simple operation owing to the spacious 
Actually, it is stated, slagging is a 
comparatively rare occurrence, and the slag, when pro- 
luced, is in the form of a thin, spongey crust which can 
This has been achieved 


TABLE III.—S.S. “ Nagoya Maru” Trrat Resvtrs. 








soiler 
Speed Revs. Tots I 
Kind of Trial. of Ship per ine Pressure, 
Knots. Min. patel —4 “y 
Preliminary pro- 16-027 89-3 4,100 220 
gressive trial 14-789 82-5 3,120 220 
14-31 80-0 2,838 220 
| 
Official trial 12-58 69-55 228 
14-049 79-4 228 
15-000 85-9 228 
Official coal con- 14-5 82-4 3,600 220 
sumption trial 
Coal per hour 4,524 Ib 
Coal per I1.H.P. per hour 1-25 Ib 


Each machine is driven by | and III give the results of sea trials on the Johore Maru; by improved burner design and by reducing the 
It will be seen that 
a flexible coupling, and a circular separator was adopted. | the coal consumption was 1-22 lb. per indicated horse- 
power hour in the case of the Johore Maru and 1-25 Ib. 
We understand, however, that 
these figures have been reduced for both vessels in 


| furnace brickwork to a minimum. The angled burner 
previously employed by Messrs. Clarke, Chapman 
required a partially lined furnace, but this has now 
been replaced by a horizontal burner and the brickwork 
reduced to one ring fitted close to the burner. It is 
claimed that, since the flame is entirely surrounded by 
water-cooled surfaces, slagging is almost eliminated 
and will not occur at all if a coal containing ash of a 
high melting temperature is employed. 








THE NEW BLACKBURN MEADOWS 
GENERATING STATION OF THE 
SHEFFIELD CORPORATION. 


Tue New Blackburn Meadows generating station of 
the Sheffield Corporation, which was opened by H.R.H. 
Prince George yesterday, forms an interesting land- 
mark in the history of one of the oldest electricity 
supply undertakings in the country. This history 
began in 1878, when Mr. John Tasker first gave a 
public supply of electricity in the city. In 1892, this 
business was converted into the Sheffield Electric Light 
and Power Company, a concern which built a genera- 
ting station in Sheaf-street in the centre of the city. 
Not long after this undertaking was acquired by the 
Corporation in 1898, however, it was decided to 
construct a new station at Neepsend, some two miles 
to the north-west, where an area of 10 acres, situated 
on a hill between the then Great Central Railway and 
the River Don, was secured. The initial capacity of 
this station, which was opened in 1904, was 3,000 kW, 
but it has since been extended on more than one 
occasion, until 78,000 kW is now installed. About 
the time that Neepsend was started, the system of 
generation was changed over from the original single- 
phase supply at 2,000 volts and 100 cycles to three- 
phase at 2,200 volts and 50 cycles. In addition, a 
station was erected at Kelham Island, in the centre of 
the city, for supplying the tramway system. In 1916 
the increase in the load in the area caused the Elec- 
tricity Supply Committee to authorise a search for a 
suitable site for a new station, and one was finally 
selected at the extreme eastern boundary of the city, 
adjoining the sewage-disposal works. This station, 
which is now to be known as Old Blackburn Meadows, 
was not, however, completed until 1920, its present 
capacity being 28,000 kW. Since that date the further 
increase in load has necessitated the construction, on 
a closely adjacent site, of a second station, which will 
be known as New Blackburn Meadows. This site is 
surrounded on three sides by main-line railways and on 
the east abuts on the River Don and the South York- 
shire Canal, which join at this point. The present 
buildings will allow 50,000 kW of plant to be installed, 
though at present only one 25,000 kW set with the 
necessary steam-raising and auxiliary plant has been 
| erected. Sheaf-street and Kelham Island stations have, 
| of course, long since been shut down. 

In describing the equipment of the new station we 
shall reverse our usual practice and deal first with 
|the switchgear. This gear, which was designed and 
|constructed by Messrs. The General Electric Com- 
|pany, Limited, Magnet House, Kingsway, London, 
though it complies generally with British 





being particularly noteworthy. The thermal efficien- | at the different tappings by means of scoop-like valves | standards, also incorporates a number of unusual fea- 
cies, it should be noted, are calculated on the dry| which can be raised or lowered in order to regulate the | tures. In the first place, compressed alr, instead of solen- 
coal. The data obtained in these tests are plotted | quantity delivered. The velocity of the fuel in the | oids or motors, is used to close the circuit-breakers and 


in Fig. 4, with the addition of the air pressures 
and draughts for the different rates of combustion. 
The pressure measurements commence at the burner 
wind box, and the fall of pressure through the burner, | 


ring main is kept approximately constant by reducing 
the diameter after each tapping, as can be seen in Fig. 2. 
With regard to slag accumulation, which has been 
regarded as one of the drawbacks to firing Scotch 


furnace, tubes and air heater can be seen from the/ boilers with pulverised fuel, it is stated that no par-'an arrangement which has enabled floor space to 


| the latter, together with their hoisting and lowering 
| gear, duplicate "bus bar chambers, current and poten- 
tial transformers, interlocks and other equipment, 
are erected on a framework with a central gangway, 
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SWITCHGEAR AT NEW BLACKBURN MEADOWS STATION. 


CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 


Fie. 2. 


be saved and accessibility to be increased. The | 
hoisting and lowering gear, which is of novel design, 
is operated by a self-contained motor, and is arrenged | 
so that the circuit-breaker can be isolated and the | 
tank lowered without the use of auxiliary appara- 
tus. Anti-friction bearings are employed through- 
out the equipment, and all the important bolts and 
nuts on the circuit-breakers are made of high-grade 
stainless steel, this material having been found more 
even in quality than the non-alloyed product. Any 
feeder and, if necessary, any “bus bar, can be ex- 
peditiously and safely earthed through its associated 
circuit-breaker. The “bus bars, as is now becoming 
common, are of tubular form, and are housed in 
chambers made of non-magnetic alloy and filled with | 
compound. The isolating contacts are specially 
arranged, so that the resistance at this point is a 
minimum. 

General views of this switchgear installed in the 
Station are given in Fig. 2, above, and in Figs. 4 and 5, 
Plate XXIV, while the details of its construction will be 
appreciated from Figs. 7 and 8 and 10 and 11, Plate. 
XXV. As will be seen, it consists of a rolled-steel frame | 
on which the equipment is mounted so as to leave a' 








GENERAL VIEW OF MAIN SWITCHGEAR. 


central passage between the two rows of circuit- 
breakers below the ’bus bars. Over this passage is a 
gangway, which is shown in Fig. 5, Plate X XIV, giving 
access to platforms from which the potential trans- 
former gear can be operated and the inspection, oiling, 


|and general maintenance of the apparatus carried 


out. The framework is divided by its supporting 
stanchions into ten bays on each side and, as will 
be seen from the illustration, each bay contains an 
oil circuit-breaker, together with its operating and 
hoisting gear, protective equipment and interlocks. 
One of the breakers controls a 25,000 kW alter- 
nator, and the others are for the feeders which run 
either to the adjacent Central Electricity Board 
substation, or are used for loca] supply purposes. 


‘In addition, the front and rear bus bars contain a 


*bus coupler and ‘bus sectioning switch, respectively. 
The working pressure is 11,000 volts, while the ruptur- 
ing capacity of each breaker is 1,500,000 kVA. Opera- 
tion is effected from a separate control room, in which 
the board illustrated in Fig. 1 is installed. This, as 
will be seen, consists of a series of instrument panels 
with a mimic diagram of the system mounted above 
them. The panels are of black enamelled polished 





steel with bevel edges, the instrument section con- 
sisting of a single sheet, on which the control handle for 
the corresponding oil circuit breaker, the measuring 
instruments, regulating apparatus, protective devices 
and indicating lamps are mounted. The mimic 
diagram indicates which electrical circuit is controlled 
from that panel, while an indicating lamp lights when 
the circuit has been tripped by a fault. The diagram 
is rendered in black lines on a white ground. Imme- 
diately adjacent to the board are pillars upon which 
duplicate synchronising instruments are mounted. The 
auxiliary apparatus and connections behind the panels 
are completely enclosed in steel cubicles. 

The construction of the circuit-breakers used in this 
equipment will be clear from an examination of Figs. 19 
and 20, page 381. It will be seen that they embody a 
common top plate, from which the operating mechanism 
is suspended, and on which the condenser-type terminals 
are mounted. This top plate was formed by rolling 
a steel ingot down to a thickness of 4 in., an additional! 
4 in. of material being subsequently removed by 
machining. Prior to the latter operation, however, 
portions of the plate were cut away by an oxy-hydrogen 
flame, so that three holes with clean edges were 
obtained. These are filled with plates of non-magnetic 
material, so as to reduce the hysteresis losses caused 
by the flow of current through the connections. The 
Bakelite condenser bushings which support the fixed 
contacts have a shrunk-on centre flange, which is 
bolted to the underside of these plates, as shown in 
Fig. 17, and their lower portions are shrouded by a 
compound-filled porcelain shield, which is arranged, 
so that any ingress of oil from the tank is prevented. 
This shield ensures against the surface of the bushing 
being carbonised by the hot gases generated when the 
circuit is opened. The fixed contacts themselves, 
which are also visible in Fig. 17, are of the controller 
finger pattern and are arranged in pairs. They 
consist of a hard-drawn copper section with a rounded 
face, which is riveted to a number of thin copper 
laminations, the latter being backed by a steel spring. 
On the other hand, the main moving contacts, which 
can be seen in the same illustration, consist of copper 
bars of wedge section, the number depending on the 
current the switch is designed to carry. It is claimed 
that the combination of this wedge section with the 
rounded face of the fingers on the fixed contacts 
ensures that a self-cleaning surface is obtained, a 
point of importance when the breakers have operated 
on overload. Moreover, tests have shown that the 
current-carrying capacity of contacts of this form is 
superior to that of any type of flat-faced contact of the 
same size. It may also be noted that, as the fingers are 
arranged in pairs, the pressure between them is 
increased by the electromagnetic attraction during 
overloads and there is no risk, therefore, of arcing or 
welding occurring. The arcing contacts are of the 
same shape as the main contacts, but are of much 
heavier section. They are also arranged in pairs, and 
are carried on hollow porcelain posts which are filled 
with oil from the tank. Altogether, therefore, there 
are two main and four auxiliary breaks on each phase, 
the length of each break being 15 in. The bars carry- 
ing the main moving contacts and the arcing contacts 
are clamped to girder-shaped Cibanite beams by 
stainless steel clamps, the latter being locked in place 
by plates. At each end of these beams is a nut which 
engages with a vertical screw, the latter being, in turn, 
connected to the operating mechanism as described 
below. It may be mentioned that Cibanite is an 
insulating material which differs from Bakelite in 
that the insulating medium is incorporated in the 
paper slurry before the paper is made, the result being, 
it is claimed, that its insulating and mechanical strengths 
both through and along the laminw of the fabric are 
improved, 

As already stated, the closing of these circuit breakers 
is effected by compressed air, the mechanism used for 
this purpose being shown in Figs. 9 and 12, Plate X XV. 
As will be seen, it consists essentially of a cylinder, which 
is mounted on the top-plate of each breaker, the piston 
being connected to a rack, which is permanently 
in mesh with a pinion. This pinion is mounted on a 
shaft which extends across all three phases and carries 
three bevel wheels, one of which is placed over the 
centre line of each phase. These wheels are, in turn, 
connected through bevel gearing to two guide rods, 
which rotate in brackets suspended from the under- 
side of the top plates, as will be clear from Fig. 17. 
The upper ends of each pair of guide rods are also 
coupled together by a second pair of bevel wheels 
and an auxiliary shaft, which lies directly below the 
top plate. This ensures that the system moves 
together as a whole. As will be clear from Fig. 9, a 
twelve-start thread, with a lead angle of approximately 
45 deg., is cut on the lower end of each guide rod and 
this engages with the nuts at the ends of the Cibanite 
beam which carries the moving contacts. The rotation 
of the guide rods, therefore, causes the beam to rise or 
fall and the breaker to be closed or opened. 

These operations are effected from the contro] room 
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Fie. 17. Crirovrr-Breaker REMOVED 
where the closing of the appropriate switch energises the 
coil of an electrically-operated valve, thus causing the 
exhaust port on the cylinder to close and the inlet port 
to open. Compressed air is thus admitted from the 
secondary storage reservoir, described below, and the 
operating shaft revolves through the 1} turns necessary 
to close the switch. When this has taken place, the 
control switch is moved to its off position, thus de- 
energising the coil of the valve on the operating cylinder 
and allowing the exhaust ports to open. 

The circuit breaker is held in its closed position by a 
latching mechanism, which is attached to the upper end 
of the rack As shown in Fig. 12, Plate XXV, this 
consists of a pair of links on which a roller is mounted, 
the latter being guided throughout its travel by an 
extension of the pins on which it turns. When the rack 
reaches its upper position, that is, when the circuit- 
breaker is closed, this roller passes over the surface 
of a curved table and is engaged by a spring catch and 
locked. Its position however, unstable, and it 
will therefore roll over the edge of the table should 


18, 


the catch be released. When the shunt trip coil is 
energised, either by the control room operator or 
owing to the occurrence of a fault or short-circuit, 


the tail of the catch is pulled down by the plunger 
and the roller is freed and rolls over the edge of the 
table, thus causing the racks to fall. As there is no 
air in the cylinder, the moving contacts of the circuit 
breaker are left free to move downwards, their travel 
being assisted by torsional accelerating springs. 

It will be noticed from Fig. 12 that the operating 
evlinder is provided with a second exhaust valve. This 
is normally maintained closed by springs, which are of 
just sufficient strength to balance the atmospheric 
pressure, and by a set of toggle links. These links are 
also prevented from collapsing by a catch, which is 
coupled through a rod to the trip coil. If the cylinder 
is full of compressed air this rod is attracted when the 
coil is energised, so that the toggle drops and the valve 
opens. This enables the breaker to open quickly, when 
it is closed on a fault and trips, by providing an extra 
outlet for the compressed air. To prevent the breaker 
being held closed against a fault, an electric clutch 
is provided between the handle of the switch in the 
control room and the shaft on which its operating 
contacts are mounted. The coil of this clutch is 
connected in series with the tripping coil of the breaker, 
and is arranged so that it disconnects the controller 
contacts the handle when it energised. If 
this becomes energised as the breaker is being 
closed, the contact shaft will be automatically released 
and will be returned to its neutral position by springs. 
The circuit controlling the valve will therefore be 
broken, so that the exhaust port on the operating 
cylinder will open and the breaker will be released, as 
already explained. Further, as the controller handle 
must be returned to neutral, in order that the clutch 
ean be reset and a further attempt made to close the 
breaker, it is impossible for * pumping’ to occur. 

The principle embodied in the equipment we have 
just described is, of course, not new, since tests were 
made with switchgear operated by compressed air as 
long as thirty years ago and it has also been used to 
some extent on traction equipment. It is, nevertheless, 


from is 


of considerable interest, since it forms an attempt to 
an 


tind alternative to the solenoid and the motor, 





FROM TANK. Fie. 18. 


which have so far been exclusively employed for closing 
switches the moving parts of which were too massive to 
allow them to be operated manually at a speed suffi- 
ciently high to prevent arcing at the contacts and the 
damage and disturbance to which this gives rise. That 
some such alternative is desirable will be clear when it 


is recalled that a solenoid, though cheap to install and 
simple to operate, necessitates the presence of a direct- 
current supply of a capacity commensurate with that 
of the circuit-breaker. 
the contacts have to be moved both rapidly and 


through a considerable distance, thus necessitating the 
If 


these are obtained by using a small current and a 


use of a coil with a large number of ampere-turns. 


large number of turns the breaker cannot be closed 
quickly, while if a small number of turns are employed 


the resulting current will necessitate the installation | 


of a high-capacity battery. On the other hand, opera- 
tion by means of a motor, though it eliminates the 
use of a battery, is more expensive initially than a 
solenoid and, since it involves the winding-up of a 
weight or the compression of springs, is also much 
slower in action. Inherently, therefore, compressed 
air, which is instantaneous in operation and can be 
easily generated and cheaply stored, offers distinct 
advantages. Its re-introduction for this purpose will 
therefore be watched with interest, especially as 
since the early days many improvements in the 
necessary pipe lines, fittings, and other equipment 
have been made. The first cost of the compressed-air 
installation is, it is claimed, cheaper than the equiva- 


lent batteries, as it does not need to be installed in | 


acid-proof rooms, while it should require less attention 
and is certainly simpler. 

The compressed air necessary for operating the cir- 
cuit-breakers in the way we have described is obtained 
from two electrically-driven compressors, which are 
mounted over the *bus-section switch on the main frame. 
One of these compressors driven by a 2-5-h.p. 
three-phase motor fed from the auxiliary supply of 
the station, and the other by a direct-current motor 
of the same output, which is connected to a battery 
and acts as a stand-by. These compressors deliver 
air at a pressure of from 100 lb. to 115 lb. per square 
inch through a water-trap and cooler to a main storage 
reservoir, which has a capacity of 35 cub. ft. This 
reservoir is fitted with an automatic governor which 
controls the starting up and shutting down of the com- 
pressors. By adjustment of the appropriate cocks the 
compressors can be arranged to supply the *bus pipe 
direct, and the latter can also be connected to the 
governors. Moreover, the compressors, governors, 
water trap, and air cooler can be disconnected without 
affecting the supply to the "bus pipe from the main 
reservoir. The ‘bus pipe is connected to secondary 
reservoirs on each switch unit, which are visible in 
Fig. 5, Plate XXIV. The capacity of these reservoirs is 
3-7 cub. ft., which is sufficient to close a breaker at 
normal speed. From this point the air passes through 
valves to a point on each side of the switch where the 
pipes are automatically coupled to the operating 
cylinder. The operating circuits of these valves are 
automatically selected when the circuit-breaker is 
raised or lowered, thus enabling the air supply to be 


18 


appropriately diverted when a breaker is transferred | 
The air system | 


from one set of bars to the other. 


"Bus Bar CHAMBERS AND SUPPORTS. 


Again, in such a circuit-breaker 





as a whole is of sufficient capacity to allow a breake1 
to be closed a large number of times in rapid succes 
sion without any decrease in speed, as the secondary 
reservoirs regain their operating pressure in about 
30 seconds, and the main reservoirs are automaticall, 
supplied with air from the compressors when the pres- 
sure in them falls below a predetermined value. After 
passing through the operating cylinders the air escapes 
into the open through exhaust valves. It may be 
added that all the air circuits were tested hydraulically 
at a pressure of 300 lb. per square inch and pneumati- 
cally at a pressure of 150 lb. per square inch before 
installation. The compressors, reservoirs, and other 
pneumatic equipment were manufactured by Messrs. 
The Electro-Mechanical Brake Company, Limited, 
West Bromwich. 

Returning to the circuit-breaker proper, that part 
of the equipment which, as already described, is 
suspended from the top plate is contained in a separate 
cylindrical tank for each phase, as clearly illustrated 
in Fig. 6, Plate XXIV, which shows the tanks lowered 
for an inspection of the contacts. Each tank has 
a lap-welded body ? in. thick and a bottom, which 
consists of a domed steel pressing. This pressing is 
1} in. thick and was shrunk into and then electrically 
| welded to the body. After manufacture, each tank was 
| subjected to a hydraulic pressure of 800 Ib. per square 
inch and was required to withstand that pressure 
without distortion. The three tanks forming a unit 
are coupled together at the top by a steel flang: 
plate into which they are welded, and lower down ar 
also joined by steel bars, which are welded to the 
bodies in line with the bottom. Connection to the top 
plate is made by high-tensile steel bolts, the joint 
being metal-to-metal and no gasket being used. Each 
tank is lined with Elephantide, which is placed away 
from the metal, so that there is always a layer of 
quiescent oil between it and the tank. 

Each unit can be lowered to the floor or raised by a 
hoist which is operated by a 5-h.p., three-phase motor 
running at 1,425 r.p.m. This motor is controlled by a 
switch mounted on the face of the pedestals, and drives 
a worm through double-helical gearing. The worm 
wheel with which this worm engages is mounted on 
a shaft forming the top of one of four vertical lifting 
screws. The four screws are connected by a heavy 
duty roller chain. These screws are mounted on 
thrust bearings and are universally jointed. They 
carry a nut block, which engages with lugs on the 
tank structure. These screws are able to swing freely 
from the universal couplings when they are disengaged 
from the tank. To lower the tank the motor is started 
up and the screws revolve, so that the nut blocks 
descend, carrying the tank with them. Lowering 15 
continued until the tank is in the position shown in 
Figs. 3 and 6, Plate XXIV, and its weight has been 
taken by a truck, which is run under the structure. 
A further revolution of the screw then allows the nut 
blocks to be disengaged from the lugs, so that the tank 
can be moved away for inspection or repair. To replace 
the tank in its working position, it is first run under the 
structure and the nut blocks are once more engaged 
with the lugs. The motor is then started up, and as the 
screws are free to swing, immediately the tank is raised 
off the truck the former automatically moves into its 
correct position. This arrangement enables rails or other 
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similar expedients for ensuring accurate alignment of 
the transfer truck with the structure to be dispensed 
with, since so long as the tank is placed under the struc- 
ture in a position where the nut blocks and lugs can be 
engaged it can be raised. Flexibility is therefore 
greatly increased. Particular attention may be drawn 
to the fact that the breaker is maintained in the 
operating position by the screws alone and that, as the 


nut blocks engage with the lugs on the tank, the switch | is approximately unity. 
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any undue temperature rise, owing to the combination 
of the self induction, or skin effect of the bar, its 
proximity to adjacent bars, and the blanketing effect 
of the compound. They are placed in trefoil forma- 


tion, as shown in Fig. 3, Plate X XIV, which is a view | 


of the equipment in the works. This arrangement, 
together with the tubular section, is so effective that 
the ratio of alternating-current to direct-current losses 
The bars are supported on 


LIMITED, 





cannot make contact with the *bus bars with its | bakelised Manilla paper plates which are fixed into 
contacts exposed. To prevent the tank being removed | the end of each section of the *bus-bar chamber, the 
leaving the breaker plugged in to the bars, the lowering | insulation being increased at these points by the use of 
operation is effected in two stages. When the hoist | bushings of similar material. Sufficient strength is 
motor is first started, the breaker is disconnected from | thus provided to withstand the maximum electro- 
the bars and lowered a short distance to the isolating | mechanical force which may be exerted on the *bus 
position, where the live contacts are covered by | bars, no reliance being placed on the compound for 
shutters. Further downward movement of the top/this purpose. The ends of each section of "bus 
plate is, however, prevented by stops, though the tank | bars are coupled to the next by drawn bars of the 
can be lowered and the contacts exposed after the|same curvature as that of the main bars, and on 
securing studs have been slackened back. If, however, | the face of which serrations or reeds have been cut. 
it is desired to lower the complete switch unit, these |The *bus bars are anchored at the "bus section circuit- 
stops can be rotated out of engagement by a hand | breaker so that they are free to expand in both direc- 
lever. In either case the tank is prevented from | tions, the sockets being connected to the ’bus bars by a 
turning while it is being lowered by guides. An| number of stranded copper cables to ensure that there 
indicator is provided to show when the circuit-breaker | is no strain on the porcelain insulators due to expan- 
has been raised to the correct service position. The|sion. The cables are arranged in circular formation 


truck on to which the tank is lowered consists of a | 
platform of }-in. steel plate, each corner of which is 
supported on an axle-box. Each axle-box carries 
a short spindle, on both ends of which a roller is| 
mounted, and is rotatable so that it can be turned | 


to reduce the losses caused by skin effect. 

A separate *bus bar chamber is provided for each 
phase. These are constructed of high-tensile non- 
magnetic alloy and are mounted on the pedestals as 
shown in Fig. 18, so that a space is left between adjacent 


round into four ~_ pe te — there | units. This enabled the *bus bars to be coupled up 
locked by a catch. When the tank has been lowered | after erection was completed. The space was then 
on to the truck, the latter can be run out free of the | enclosed by a metal band, which was passed round the 
structure and, after suitable adjustment of the rollers, | ends of the chambers and clamped in position. Com- 
a — off in any ee ee . a was ony A _— in through a — orifice 
e circuit-breakers are connec 0 the bus bars| at the top, and in this connection it is worth noting 
through isolating contacts which, as shown in Figs. 13 | that a continuous ventilated air space is left above the 
and 14, Plate XX VI, consist of a varying number of plugs | compound along the whole length of the bars, so 
of special high-conductivity springy copper alloy, with | that a free flow and expansion of this material are 
spherical ends, the normal current rating of which is| ensured and trapping cannot occur. In order to 
100 amperes. This design of plug has, it is stated, been | prevent heating, due to the circulating current in the 
found to give line contact, even when the engagement | ‘bus bar chambers, the casing of each phase is insulated 
s yt —. ane plugs oy — on = — ee pens rae eee a tne ae 
op of the circuit-breaker terminals and engage with | frame work by a layer o e Manilla paper ¥ in. 
een which are protected by porcelain sheaths. | thick. The ‘bus bar chambers are electrically con- 
‘he lower ends of these sheaths are cemented into| tinuous throughout their length, and each phase is 
ah cuiegh ed are ee pice am = —e at —— _— ms ne agen on 
ef e housings. / e isolating con are | in the secondary of which is a relay connected in a 
protected by dust-tight shutters which open and | circuit. An alarm is therefore given immediately if 
close automatically as the circuit breakers are raised|a circulating current should be generated by the 
and lowered. When the circuit breaker has been | accidental earthing of a casing. 
removed, these shutters are locked by Yale type | The ps thawery me Soo , one of which is 
— = are operated om 2 eae Kgs | illustrated in Fig. 16, Plate X XVI, are mounted at the 
e sockets are connected to the bus bars which, as| rear of the circuit breaker and are connected to the 
shown in Fig. 18, consist of hard-drawn high-conductivity | isolating contacts by trunking to which, in turn, the 
copper tube of sufficiently large section to prevent! cable boxes are fitted. They are made of the same non- 
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Fig. 21. 
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| magnetic material as the "bus bar chambers and are 
filled with semi-fluid compound. The position of the 
potential transformers, of which there are three to each 
| unit, will be clear from Fig. 7, Plate XXV. This equip- 
ment, as shown in Fig. 15, Plate XX VJ, is arranged for 
vertical isolation and can be raised or lowered manually 
by gear which is operated from the lower platform of the 
structure. In the isolated position they rest on stops, 
while further operation of the lowering gear drops the 
tank so that the transformer itself can be inspected. 
The isolators are designed so that they break circuit 
under oil. 

A final interesting point about this equipment is 
that any feeder can be earthed through its associated 
breaker. To do this the breaker is first lowered 
into its bottom position and the “bus bar shutters 
| locked at the shutter lock box, which is mounted on the 
right-hand pedestal in an accessible position. The 
earthing equipment, which, as shown in Fig. 21, 
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the 


bar 


consists of a set of three extension contacts for 
feeder terminals and a second set for the "bus 
terminals, is then fitted on. The latter contacts are 
connected together and are coupled to the earth bar 
on the unit by a flexible cable. Extension pillars, 
which prevent the circuit breaker from being raised 
to its normal operating position, are then fitted and 
the operating circuits are connected up by jumper 
plugs. Next, the feeder shutters are opened by the 
use of a detachable handle at the shutter lock box, 
and the circuit breaker is raised until it is stopped 
by the extension pillars, in which position the earthing 
extension contacts are in contact with the socket 
blocks in the feeder spouts. At the same time the 
hoist motor circuit is opened so that the circuit breaker 
cannot be lowered. Finally, the circuit-breaker can 
be closed so that the earthing of the feeder is completed. 
(To be continued.) 


PERSONAL. 


Messrs. A. E. Waker, Limirep, Advance House, 
Chiswell-street, London, E.C.1, have been appointed sole 
distributors in Great Britain and the Irish Free State, 
of Advance Walligraph telephone arms and electric light 
arms, manufactured by Messrs. Walter Grafton and Son, 


Limited, Foots Cray-road, Eltham, London, 8.E.9, for 
the ‘stationery, printing, office-supplies and furnishing 
trades 

Messrs. Berkerecp Fivrers ano Water Sorreners, 


Limirep, is the title of a new firm registered recently, 
which has taken over the business of Messrs. The Berke 
feld Filter Company (British), together with the old 
established of Slack Brownlow 

should addressed the London 
offices, at Sardinia House, Kingsway, W.C.2 


and 
to 


business Messrs 


Communications be 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given Further details may be obtained on 


application to the Department, the reference number 
appended being quoted in all cases 

Boiler Plant.—-The supply and delivery 
tube boiler, superheater, stoker and furnace 
feed-water regulator, steam purifier, instruments, 
parts and the necessary structural steelwork, drums and 


ot a water 
, s00t blowers, 
spare 


tubes. Melbourne City Council, Town Clerk's Office, 
Town Hall, Melbourne; June 7. (Ref. No. G. 12.425.) 

Motor Fire Pumps.—The supply of two motor fire 
pumps for the villages of Delingat and Tema The 
Municipalities and Local Commissions Section, Cairo ; 
May 8. (Ref. No. G. 12,431.) 

Oil Tanker rhe supply of an oil-tank ship having a 
carrying capacity of 10,000 metric tons. The Argentine 





CONTRACTS. 


Messrs. Tae Hounster Encrne Company, Liwrrep, 
Leeds, have received an order from the Chinese Govern- 
ment Purchasing Commission for six superheated-steam 
locomotives and tenders of the 4-8-0 type and having 
cylinders measuring 410 mm. by 550 mm. 

Messrs. LLoyp AnD Ross, 36, Victoria-street, London, 
8.W.1, who are the British representatives for Messrs. 
Maschinenfabrik Esslingen, Esslingen-am-Neckar, Ger- 
many, for the sale of multi-stage compressors and liquid 
and solid CO, plants, have recently secured a contract 
from Messrs. Solvent Products, Limited, Bush House, 
Aldwych, W.C.2, who are extending their dry-ice plant. 
This plant Messrs. Lloyd and Ross installed only twelve 
months ago, and the capacity is to be increased from 
30 tons a week to about 65 tons a week. 

Messrs. THe Generat Evecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
a provisional order from the Birmingham Corporation 
for 50 electric trolley-omnibus chassis, required for the 
replacement of the tramway cars on the Coventry-read 
route. Definite confirmation of the order, however, is 
held in abeyance until after the Budget is made known. 
The assumption is that, if electric trolley omnibuses are 
not adversely affected, the order will be placed. The 
company has also secured a contract from the Depart- 
ment of Local Government and Public Health, Dublin, 
for twelve months requirements of Osram and Robertson 
lamps, and from H.M. War Office, for part requirements 
of Osram and Robertson lamps for iaies months. 

Messrs. C. A. Parsons anp Company, Limirep, 
Heaton Works, Newcastle-upon-Tyne, have received 
from the Electricity Commission of South Africa the 
order for another 20,000-kW turbine with alternator and 
condensing plant for the Congella power station. This 
will be the fourth unit of the same size and type to be 


|installed at Congella Messrs. Parsons have also 
received a repeat order for a 20,000-kW unit for the 
Caleutta Electricity Supply Corporation. Both these 


machines will develop their output in a single cylinder 
at a speed of 3,000 r p-m 

Messrs. Mayspacu Mororensav, G.m.s.H., Friedrichs- 
hafen, Germany, have secured an order from the Nether- 
lands State Railways for eighty 410-h.p. Diesel rail-car 
power units. Each rail-car, which will be articulated 
and fitted with two units, is to be about 180 ft. long. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Rather a dull state prevails in 
the Scottish steel trade at present, and both in demand 
and inquiry, the past month has been most unsatisfac- 
tory. It was generally expected that consumers would 
be more prominent as the spring advanced, but so far 
hopes have not been realised, and the outlook at the 
moment is not very encouraging. Local buyers have been 
specifying small tonnages only, while the demand from 
overseas markets has not been anything like what was 
expected. Scottish shipbuilding is certainly better, 
but the tonnage of steel material represented by recent 
orders is much under the capacity of the mills, and does 
not ensure any continuity of employment. A quieter 
tone is also very general in the black steel sheet trade, 
and even the lighter gauges are in poorer request both on 
home and export account. For the heavier gauges and 
galvanised sheets the demand is of little consequence at 


| present, and the prospects of improvement are not good. 


State Oilfields Department, Buenos Aires; May 23. 
(Ref. No. A,X. 11,759.) 

Spraying Machines, &c The supply and delivery of | 
200 spraying machines and 100 double-acting dusters 
for agricultural purposes The Egyptian Ministry of 
Agriculture, Plant-Protection Section ; April 24 (Ref 
No, A.X. 11,760.) 

Bar Steel.-The supply of bar steel, round, square 
flat, angle, channel, hexagon, hollow, and coping sections 
to 3S.A.R. Specification, C.M.E. 9/1930. The South 
African Railways and Harbours, Johannesburg; May 8 
(Ref. No. G.X. 12,432.) 

Pointed Angle-lron Piecea.—The supply of 95 metric 


tons of pointed angle-iron pieces, each measuring 50 cm., 
having equal sides each of 4-5 em., a thickness of approxi 
mately 6 mm., and a weight of about 1-9 The 
Surveyor-General of Egypt, Giza; May 6 No 
G.X. 12,433.) 

Telephone Cables and Wire 


kg 


(Ret 


of telephone cable and 1,280 miles of insulated wire. 
The Government Supplies Board, Pretoria; May 5 
(Ref. No. A.X. 11,761.) 
Turbo-Alternator Set The supply of one 500-kW 
turbo-alternator set for Zarra-street Power Station, 
Neweastle. The New South Wales Department of 
tailways, Sydney ; June 14. (Ref. No. A.X. 11,762.) 


Galvanised Sheets.—The supply of 10,000 galvanised 
iron corrugated sheets, each 6 ft. long and No. 27 gauge. 
Viagio Ferrea do Rio Grande do Sul, Brazil; May 24 
(Ref. No. GX. 12,434.) 

Steel Wire Ropes The supply of steel wire ropes for 


dredgers and dragline excavators The Royal Siamese 


Irrigation Department, Bangkok; June 30 (Ref. 
No. G.X. 12,435.) 

Steel Water Pipes The supply of 71,000 ft. of 30-in., 
33,600 ft. of 28-in. and 3)-in., 28,500 ft. of 22-in., 
40,000 ft. of 24-in., and 36,000 ft. of 16-in., steel pipes 
(All dimensions in inches refer to internal diameters.) 


Also 300 steel Kimberley collars of assorted sizes. The 
Secretary, Rand Water Board, 74, Commissioner-street, 
Johannesburg, South Africa; May 5 (Ref. No. G. 12,439). 


Mopern Borters: Erratum.—We very much regret 
that in the article entitled ‘‘ Modern Boilers,” on page 333 
of our issue of March 24, it was stated that the experi- 
ments carried out by the late Dr. J. T. Nicolson were 
made with a boiler constructed by Messrs. Daniel Adam 
son and Company, Limited. Actually, as is well known, 
the boiler was constructed and the experiments carried 
out at the works of Mesars, Joseph Adamson and Com- 
pany, Hyde, Cheshire, which firm, it may be remarked, 
apply the principles which the investigation brought out 
in their present-day designs, 


The supply of 2} miles | 


Prices are nominally steady, and the following are the 
current market quotations Boiler plates, 91. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 8l. 7s. 6d. per ton ; 
black t-in., 9l. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11/. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable Iron Trade.—There has been no change in 
the conditions ruling in the West of Scotland malleable- 
iron trade, and makers are very short of orders. The 
re-rollers of steel bars are also exceedingly quiet. Prices 
are unchanged and are as follows :—Crown bars, 
9l. 15s. per ton for home delivery, and 9. 5s. per ton for 
export ; and re-rolled steel bars, 7/. 5s. per ton for home 
delivery, and 61. 10s, per ton for export. 

Scottish Pig-Iron Trade. 


steel sheets, 


The pig-iron trade of Scot- 


| land is no better than of late, but as production has been 





so small for months back stocks of certain brands have 
gradually been decreasing, with the result that more 
furnaces have recently been put into commission. Messrs. 
William Baird and Company, Limited, have now relighted 
two furnaces at their works at Gartsherrie, and the total 
in operation in Scotland has therefore been increased to 
seven. Messrs. Baird have made alterations in these two 
furnaces while they were out of action, and now they 
embody the latest principles of production. Current 
demands are very poor, and export orders show no signs 
of expansion. The following are to-day’s market 
quotations :—Hematite, 66*. per ton, delivered at the 
steel works ; and foundry iron, No. 1, 67s. per ton, and 
No. 3, 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, April 1, amounted to 270 tons. Of that 
total, 255 tons was on export account, and 35 tons went 
coastwise. During the corresponding week of last 
year the figures were 40 tons overseas and 63 tons coast- 
wise, making the total shipment 103 tons. 

Scottish Shipbuilding.—The outlook in the Scottish 
shipbuilding industry is very much better than at any 
time during the past year, but nevertheless, the amount 
of new tonnage now on hand is of littl moment when 
the capacity of the yards is taken into account. A 


forward step can be noted, however, as the new orders 
booked since this year commenced represent fully two 








and a half times the number of vessels launched during 
the same period. Four contracts were fixed up during 
the past month alone, whereas last year the number 
secured in the first three months was only three. Unfortu- 
nately, there are few inquiries in the market at present, 
and the only one of importance is for a passenger liner of 
12,000 tons for British owners. The smaller yards are 
fairly well employed on small craft—sailing yachts, 
motor yachts, &c. The following figures, showing the 
output for March and for the first quarter of the year, give 
some indication of the state of the industry during the 


winter :— Three 
March, Months, 
1933. 1933. 
—_— ——— —_— —_— 
Ves- Ves- 
sels. Tons. sels. Tons. 
The Clyde ... oes ——— = + 8,970 
The Forth ... —_ — — 2 1,070 
The Tay... us “ 1 2,225 1 2,225 
The Dee and Moray Firth — —_ l 212 


3 8,510 8 12,477 
Contract for Dumbarton.—The latest shipbuilding 
contract reported is that just secured by Messrs. William 
Denny and Brothers, Limited, Dumbarton, to build a 
passenger and cargo steamer for the Larne-Stranrae1 
service of the London Midland and Scottish Railway 
Company. The new vessel will be very similar in design 
to the Princess Margaret, which Messrs. Denny built in 
1931, and which has given much satisfaction. She will 
be 330 ft. overall in length, 49 ft. in breadth, and have a 
moulded depth of 17 ft. The propelling machinery will 
consist of high-pressure turbines designed to give the 
vessel a service speed of 20 knots, and steam will be 
supplied by four boilers of the Babcock and Wilcox 
water-tube types. She will be approximately 2,700 tons 
gross, and will be designed to carry 1,250 first and third- 
class passengers. 


NOTES FROM THE SOUTH-WEST 
Carpirr, Wednesday. 

Big Cardiff Signal Boxes.—Two electrically operated 
signal boxes are being constructed in connection with the 
big scheme of improvements on the Great Western 
Railway at Cardiff. The western box will be one of the 
largest in the country. It will contain 339 miniature 
levers controlling 262 signals and 77 points, while the 
box on the eastern side will have 153 levers. Large 
illuminated diagrams and coloured spot lights will indi- 
cate the position of each signal and point. The concrete 
and brick three-floor structures are each constructed on 
a concrete raft and are fireproof, and equipped with 
central heating and electrical lighting, and cooking plant 
for the staff. The levers will be on the top floor. The 
Cardiff general station scheme, which has been in progress 
over two years, is expected to be completed this year. 
The general station is being entirely reconstructed and 
enlarged, while over two miles of railway on the left have 
been raised and are now carried on embankments. Level 
crossings have been replaced by bridges. The entire 
scheme will cost upwards of 1,000,0001. 

Electric Power in South Wales.—During 1932, the 
South Wales Electric Power Company showed an increase 
in net revenue from 113,912l. to 131,767. The capital 
expenditure of the year was 187,0171. Some 60 miles of 
overhead and underground mains were added, making 
the length of mains over 458 miles, excluding service 
connections. More than a dozen towns and villages 
were provided with electricity during the year, and the 
programme of construction for the current year 18 4 
large one. The increase in customers in 1932 was about 
28 per cent. 

New Steel Bridge.—The Great Western Railway Com- 
pany will commence work in May on the replacement 
of the bridge over the River Cleddan, at Haverfordwest, 
by a three-span steel structure. 

Tredegar Plant for Lincolnshire——The modern steel 
plant of the Whitehead Iron and Steel Company, Limited, 
at Tredegar, which has been disused since the company 
extended its plant at the Courtybella works at Newport, 
and centralised operations there, is to be removed to 
the Redbourn works, in Lincolnshire, of Richard Thomas 
and Company, Limited. This is part of an arrangement 
under which Richard Thomas and Company, Limited, 
will supply the steel billets required by the Whitehead 
Company for their special processes, including steel 
strip making, &c. Mr. Lionel D. Whitehead, D.L., J.P., 
the chairman and managing director of the highly 
successful Whitehead Company, is joining the board of 
Richard Thomas and Company. During the recent 
heavy snowstorm, damage which would cost 9,000/. to 
repair was done to the roof of the Tredegar works. _ 

All-electric Tin-plate Works.—Addressing the West 
Wales sub-centre of the Institution of Electrical Engineers, 
at Swansea, Mr. R. H. Davidge, chief electrical engineer 
to Baldwins, Limited, said that the two all-electric tin- 
plate works in South Wales had given results much 
exceeding expectations. Costs were lower and efficiency 
greater, and he advised works proprietors, now that they 
had cheap power through the “ grid,” to reorganise and 
re-equip their works. For annealing, and especially single 
sheet annealing, electricity could hold its place, if not 
excel, gas or oil with greater economy. He looked 
forward to further great strides in the efficiency of elec- 
trical plant. 

Cardiff Air Service.—It is reported that the Great 
Western Railway Company will, from April 12, give & 
twice-daily air service between Cardiff and eee with 
possible extension to Plymouth and St. Ives, during the 
summer, The flying time to Torquay is 45 minutes, 
compared with about 4 hours rail journey. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—South Yorkshire is closely following 
important developments in Lincolnshire, with some of 
which Sheffield and district concerns are intimately 
associated. At a time when there is keen competition 
for new business it is interesting to note that world 
records are being established in steel smelting. To meet 
an exceptional demand for!steel ingots for the plate-mill 
plant at Scunthorpe, a three-hundred ton steel-melt- 
ing furnace of the tilting variety was put to maxi- 
mum production. In six days an output of 2,595 tons 
was achieved by eleven tappings. The following week’s 
production was 2,515 tons, again beating the world 
record for a single furnace of this type. The plate-mill 
is now engaged not only on steel plates for consumption 
in this country, but upon substantial orders for overseas 
delivery. Another outstanding development is the 
decision to re-start the Redbourn Steelworks at Scun- 
thorpe, which have been closed for two years. It is 
hoped that the present plant will be in full capacity before 
the end of June. Arrangements have also been made for 
the erection of continuous bar and strip-rolling mills 
at the Redbourn Works. More work is passing through 
Sheffield’s East End machine shops than for some time, 
and the position is expected to improve further when 
orders are given out respecting the contracts recently 
placed on British, Portuguese, and Brazilian naval 
construction accounts. Dredger buckets are on order for 
export, and the use of steel props and beams in British 
coal mines is bringing valuable work to firms specialising 
in manufactures of this type. The recent placing of 
orders by British and Indian companies has improved 
the outlook in the manufacture of railway tyres and 
axles, in which Sheffield still retains an important interest. 

South Yorkshire Coal Trade.—An easier tendency is 
shown in most sections of the local coal trade. Colliery 
activities have diminished owing to the exhaustion of 
quotas, but this position will be largely remedied from 
the beginning of next month, when outputs are expected 
to reach a more normal level. The demand for Reams 
coal has fallen away, due chiefly to the milder weather. 
The contraction of business is mainly in secondary and 
inferior grades, there still being a fairly healthy demand 
for best qualities. Industrial fuel continues steady on 
inland account. Business is keenly sought in best steams 
for shipment. Steady sales are reported in furnace and 
foundry coke, but the demand for gas coke has eased 
considerably. Quotations are :—Best branch hand- 
picked 27s. to 28s ; Derbyshire best house, 22s. to 23s. 6d.; 
Derbyshire best brights, 18s. to 20s. ; best screened nuts, 
17s. to 18s. 6d.; Yorkshire hards, 17s. to 188. ; Derby- 
shire hards, 17s. to 18s. ; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; and smalls, 5s. to 6s. 

Electricity Development.—Blackburn Meadows Power 
Station, which is dealt with elsewhere in this issue, 
embodies the latest features in electricity generation. 
Sheffield steelmakers have contributed many of the 
most important parts toward the construction of the 
turbo-alternator, including forgings and stainless steel 
coverings. The drums used for steam raising were forged 
in one piece at Sheffield works. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Copper Refinery Progress.—The excellent headway 
being made by Messrs. British Copper Refiners, Limited, 
a subsidiary undertaking of Messrs. British Insulated 
Cables, Limited, was described at the annual meeting 
of the parent company. Messrs. British Copper Refiners, 
it was stated, commenced production in January last in 
the large refinery erected at Prescot adjacent to the 
Company’s existing establishments there, and as evidence 
of the quality of the product it was mentioned that, of 
350 tests made upon finished wire manufactured from 
this copper, in no case did the material fail to compl 
in all respects with the requirements of the Britis! 
Standards Institution. While the major portion of the 
refinery output is absorbed by Messrs. British Insulated 
Cables, a number of outside firms are already being 
supplied with the copper, and further expansions of 
business are anticipated. 

General Review.—The presence of good quality scrap 
in the market at cheap rates is continuing to give 
anxiety to foundry-iron makers in the North-Western 
area, and in few cases are contracts being booked for 
other than immediate requirements. In the steel 
sections a few firms are receiving small orders, and 
inquiry is stated to be better than of late. There is still, 
however, an absence of any sign of the substantial con- 
tracts which are necessary to bring about any sustained 
improvement in the local steel trade generally. Railway- 
plant manufacturers are finding conditions rather 
brighter, and are obtaining some small! orders, chiefly 
from India and China, but boiler makers and locomotive 
builders, in particular, are still experiencing acute de- 
pression. A new company, Messrs. The Whittle Super- 
heater Company, Limited, has been formed, with works 
at Elworth, Sandbach, Cheshire, to build superheaters 
for locomotives, and for marine and stationary steam 
machinery. 

Recent Orders.—Delivery has commenced from the 
Bradford works of Messrs. The English Electric Company, 
Limited, of a large contract for motors and control 
equipment for the first electric trains to be operated in 
Denmark. The order is for the complete electrical 
equipment for 42 motor coaches and 21 trailer coaches 
for the electrification of the suburban system of the 
Danish State Railways. The coaches are being built 
in Denmark. The outlook of Messrs. The Hunslet 
Engine Company, Limited, Jack-lane, Hunslet, Leeds, 
has been materially improved in the last few days by. 





the receipt of orders for the construction of six loco- 
motives for the Chinese Government Purchasing Com- 
missions. and for four Diesel direct-drive locomotives for 
the London, Midland and Scottish Railway. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The statistical state of the 
Cleveland pig-iron trade is healthy, and continues 
steadily to improve. Ironmasters have little more iron 
stored than is needed for ordinary trading, and the 
restricted make does not fully satisfy current require- 
ments, which are gradually increasing. Second hands 
have little opportunity of dealing in Cleveland iron, as 
demand from abroad, though slightly better, is still very 
light, and their terms of contract with producers prohibit 
merchant sales to the ——. home consumers. Export 
quotations vary a good deal after individual negotiation, 
and substantial price concessions are readily made to 
secure overseas trade, but recognised market rates for 
other business are firmly adhered to. No. 3 g.m.b. is 
62s. 6d. for local use, 64s. 6d. for supply to north of 
England buyers outside the Middlesbrough district, 
and 62s. 9d. for delivery to customers in the Glasgow 
area. No. | description is at a premium of 2s. 6d., and 
No. 4 foundry, and No. 4 forge are at a discount of Is. 
Consumers just beyond the Middlesbrough zone are 
becoming more and more unwilling to place orders at 
—s above the figures at which iron is sold to firms in 
Scotland. 

Hematite.—Quotations for East-Coast hematite are 
the same for export as for home trade, and are inclined 
to stiffen. Merchants have command of rather consider- 
able quantities, but are not greatly underselling makers. 
The heavy stocks are now decreasing a little, and the 
likely further enlargement of demand promises soon 
to change materially the embarrassing statistical posi- 
tion for the better. Some improvement in Continental 
inquiry is reported, and more iron is going into local 
consumption, whilst deliveries to firms in the Sheffield 
district, and in South Wales are increasing. Ordinary 
qualities are 59s. f.o.t. and f.o.b., and No. 1 is sixpence 
above that figure. 

Foreign Ore.—There 1s little new business passing in 
foreign ore, but imports against old contracts are much 
larger than for some time. Unloading during March 
amounted to 84,610 tons, compared with 63,753 tons 
during February. Best rubio is 15s. 3d. c.i.f. Tees. 


Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke have little occasion to buy. Most con- 
sumers are independent of the market, as they have very 
ample supplies of their own makes. Sellers are reluctant 
to reduce prices, and keep quotations on the basis of good 
average qualities at 15s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Many departments 
engaged on the manufacture of semi-finished and finished 
iron and steel are better employed than for a long time 

ast, but further orders are much needed. With increas- 
ing activity at the shipyards, specifications for plates and 
angles are being distributed, and a few orders for railway 
requisites are coming to hand. Home demand for 
galvanised sheets is rather better, but there is continued 
keen Belgian competition for export trade. Quotations, 
all round, are steadily maintained. Common iron 
are 91. 15s.; best bars, 101. 5s.; double best bars, 
101. 15s. ; treble best bars, 111. 5s.; packing —_ 
8l.; packing (tapered), 101. ; steel billets (soft), 51. 7s. 6d.; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, lll. 5s.; steel ship 
plates, 81. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fishplates, 
121. 10s.; black sheets (No. 24 gauge), 91. 15s. for 
delivery to home customers, and 8/. 10s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), lll. 15s. for delivery to home customers, and 
101. 10s. f.0.b. for shipment overseas. 

Scrap.—Demand for iron and steel scrap has eased, 
and prices are weaker. Light cast-iron is 37s. 6d. ; 
heavy cast-iron, 42s. 6d.; machinery metal, 45s.; and 
heavy steel, 40s. 

Imports of Iron and Steel.—Statistics issued this week 
give the total imports of iron and steel to the Tees for 
the five months ending March 31 at 5,141 tons, com- 

rising 1,335 tons of pig-iron ; 1,649 tons of crude sheet 
_ billets, blooms and slabs ; and 2,157 tons of plates, 
bars, angles, rails, sheets and joists. For the same 
months a year ago the unloadings reached 69,843 tons, 
comprising 4,566 tons of pig-iron ; 60,772 tons of crude 
sheet bars, &c., and 4,505 tons of plates, bars, angles, &c. ; 
while for the corresponding pre-war period of 1913-1914 
the imports amounted to 31,266 tons, comprising 54 tons 
of pig-iron, 19,970 tons of crude sheet ong &c., and 
11,348 tons of plates, bars, angles, &c. 
of Iron and Steel.—Continued steady 
recovery of trade is indicated by the official returns of 
iron and steel shipped from the Tees last month, Those 
of pig-iron were the largest for the past twelve months, 
chiefly due to a substantial increase in the deliveries to 
Scotland. Loadings of manufactured iron and steel for 
March were slightly heavier than the returns for February. 
Total shipments last month reached 31,866 tons, com- 
with 23,580 tons in Februa Scotland was the 
receiver of pig-iron in March, taking 10,116 tons 
of the 15,463 tons shipped. Hong-Kong, with an 
import of 20] tons, was the chief purchaser of the 1,555 
tons of manufactured iron clea: last month. Of the 
14,846 tons of steel loaded, the principal buyers were : 
Union of South Africa, 1,725 tons; Portuguese East 
Africa, 1,528 tons ; and India, 1,470 tons. 


Shipments 





NOTICES OF MEETINGS. 


Puystcat Socrery.—To-night, 5 p.m., Imperial 
College of Science and Technology, Imperial Institute- 
road, 8.W.7. “The Diffraction of X-rays by Liquid 
Sulphur,” by Mr. A. H. Blatchford. “ The Hyperfine 
Structure of Perturbed Series,” by Mr. E. G. Jones. 
““ Quartz as a Standard for Accurate Lattice-Spacing 
Measurements,” by Dr. A. J. Bradley and Mr. A. H. Jay. 
“The Thermal Conductivity of Water,” by Dr. L. H. 
Martin and Mr. K. C. Lang. 

InsTITUTION oF Locomotive ENGIngrEeRs.—To-night, 
6 p.m., Institution of Mechanical Engineers, Storey's- 

te, S.W.1. General Meeting. ‘“ Railway Breakdown 

ranes,” by Mr. J. Baker. 

InsTITUTION oF Sanrrary EnotIngers.—To-night, 
6 —_ Caxton Hall, S.W.1. Sessional Meeting. 
“‘ Waterproofing of Concrete and Brickwork Structures 
and Buildings,”’ by Mr. A. 8. Buckle. 

Rattway Cius.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “The North London Railway,” by Mr. R. M. 
Robbins. 

Junior INsTITUTION or ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, 8.W.1. Discussion on Engin- 
eering Topics. 

Socrtrfé pes Inctnrevurs Crvits DE FRANcE (BRITISH 
Sect1on).—Monday, April 10, 6 p.m., Institution of Civil 
Engineers, Great George-street, S.W.1. “ Modern Pre- 
cision Surveying and Levelling Instruments,” by Mr. 
R. M. Abraham. 

INSTITUTION OF ELxrcrrica EnGInrgers.—Monday, 





April 10, 6 p.m., Victoria-embankment, W.C.2. Joint 
meeting with the Institute of Transport. “ Electric 
Trolley Omnibuses,” by Mr. C. J. Spencer. Tees-Side 


Sub-Centre: Monday, April 10, 6.45 p.m., Cleveland 
Technical Institute, Middlesbrough. nnual General 
Meeting. Kinematograph Film, “The Electrification 
of an 'Jp-to-Date Colliery.” Mersey and North Wales 
(Liverpool) Centre: Monday, April 10, 7 p.m., The 
University, Liverpool. Annual General Meeting. North- 
Eastern Centre: Monday, April 10, 7 p.m., Armstrong 
College, Newcastle-upon-Tyne. Annual General Meet- 
i “The Steel-Melti oreless Induction Furnace,” 
by Mr. M. J. Marchba London Students’ Section : 
Tuesday, April 11, 7 p.m., Victoria-embankment, W.C.2. 
““The Moledrainer Method of Laying Cables,’’ by Mr. 
R. N. Hamilton, Scottish Centre : Tuesday, April 11, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, C.2. 
Annual General Meeting. ‘“‘ An Analysis of the Costs of 
Electricity Supply and Distribution in Great Britain, 
with Some Suggestions as to the Causes of, and Remedies 
for, the Slow Rate of Development,” by Mr. J. M. 
Kennedy and Miss D. M. Noakes. Hampshire Sub- 
Centre: Wednesday, April 12, 7.30 p.m., University 
College, Southampton. “ Metal-Clad Switchgear, Auto- 
matic Protection, and Remote Control, with Particular 
Reference to Developments during the last Seven Years,” 
by Mr. H. W. Clothier. 

INSTITUTION OF THE RusBER INDUsTRY.—Monday, April 
10, 7.30 p.m., First-avenue Hotel, High Holborn, WoL. 
“The Effect of Modern Materials on Architectural 
Design (with Special Reference to Rubber),” by Mr. R. 
A. Duncan. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, April 11, 5.30 p.m., Royal Society of Arts, John- 
street, W.C.2. ‘An Analytical Steam Distillation for 
Measuring the Volatility Range of Lubricating Oi's and 
other High-Boiling Petroleum Fractions,” by Tecsers. R. 
N. J. Saal and C. G. Verver. 

InsTITUTE OF MARINE ENGINEERS.—Tuesday, April 
11, 6 p.m., 85, The Minories, E.C.3. ‘“ A Comparison 
of ee for Marine Diesel Engines,” 
by Dipl.-Ing. A. Biichi. 

ILLUMINATING ENGINEERING Socrery.—Tuesday, April 


1l, 7.0 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. “‘ Hospital Lighting,” by Mr. 
F. C. Raphael. 


Hutt AssocraTion or Enctinerrs.—Tuesday, April 11, 
7.15 p.m., Municipal Technical College, Park-street, 
Hull. “ Diesel rawlers Compared with Steam 
Trawlers,”’ by J. W. Hardacre. 

ASssOcIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 11, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, 8.W.1. “ Industrial 
Electric Heating,” by Mr. V. O. Cutts. 

SHEFFIELD METALLURGICAL AssocraTION.—Tuesday, 
April 11, 7.30 p.m., 198, West-street, Sheffield. Extra- 
Ordinary General Meeting. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScotLanp.—Tuesday, : 1l, 7.30 p-m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Mechanical Ability,” by 
Mr. C, A. Oakley. 

Society or Grass TecHnoLocy.—Wednesday, April 
12, 2 p.m., The University, St. George’s-square, Sheffield. 
Annual General Meeting. ‘‘ Notes on Toughened Plate 
Glass,” by Mr. J. Meikle. 

InstrITUTION oF Crvm EnoatneERs.—Wednesday, 
April 12, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. ‘“‘ The Relative Advantages of Trackless and 
Track Street Vehicles,” by Mr. C. J. Spencer. 

INSTITUTION OF MECHANICAL ENGINEERS.——East Mid- 
lands Branch : Wednesday, April 12, 6.30 p.m., University 
College, Nottingham. Joint ae with the Notting- 
ham Society o Engineers. " mt in Aircraft 
Structural tice,” by Professor A. J. 8. Pippard. 

LrvERPOOL ENGINEERING Soctety.—Wednesday, April 
12, 6.30 p.m., 9, The Temple, Dale-street, Liverpool. 
Special General and Annual General Meetings. 
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PULVERISED-FUEL FIRING ON JAPANESE STEAMERS. 
MESSRS. CLARKE, CHAPMAN AND COMPANY, LIMITED, ENGINEERS, GATESHEAD-ON-TYNE. 


(For Description, see Page 377.) 
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Fie. 1. S.S. “ Nagoya Maru” at Sega. 

















Fie. 2, Srokexoup or 8.8. “‘ Nagoya Marv.” Fie. 3. Resotvutor Putveriser on §.8. “ Nagoya Marv.” 
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COMPRESSED AIR-OPERATED SWITCHGEAR; NEW BLACKBURN 
MEADOWS POWER STATION, SHEFFIELD. 


CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 378.) 


























Fie. 4. Enp View or 11 KV. EQuiIPpMENT. 
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Fic. 6. Crrcvurr BREAKER WITH TANKS LOWERED. 
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COMPRESSED AIR-OPERATED SWITCHGEAR; NEW BLACKBURN 
MEADOWS POWER STATION, SHEFFIELD. 
CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 378.) 
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TRADE WITH RUSSIA. 

In discussing the subject of trade with Russia, 
two postulates may be kept in mind, the first 
being that in these difficult times the manufacturer 
will take any orders that he can get, and the second 
that he is not concerned with the form of govern- 
ment of the country in which he may have an 
opportunity of trading. This is to state the matter 
simply, but it is clear that both postulates may 
to-day require extension, or demand riders. It 
may be presumed that publicists and sociologists 
interested in forms of government and the develop- 
ment of an ordered civilisation have found the 
last few years particularly fruitful for the collection 
of data bearing on their interests; the manufac- 
turer and trader, on whose activities the whole 
material well-being of mankind rests, may, however, 
contemplate these years from a very different point 
of view. Whether, as Professor Miles Walker 
contends, engineeringly-minded men would have 
ruled the world better than it has been ruled since 
the termination of the war may or may not be 
true, but, unfortunately, this question is only of 
academic interest ; as the politicians have reduced 
a great part of the world to a condition reproducing 
the mentality of the Middle Ages, the immediate 
question is not how things might have been made 
better, but how we are to comport ourselves in the 
world as we find it. 

In 1933, some 700 years after the signing of 
Magna Charta—or, say, 150 years after the fall 
of the Bastille—we find several of the great countries 
of the world ruled by some form of oligarchy or 
junta, opposition, even the holding of opposition 
opinions, suppressed with harshness or cruelty, 
and learning and scientific progress sacrificed to the 











interests of political party. Those who control 
these autocratic governments each tell us that their 
particular brand is the way of salvation. Perhaps 
they are right, but there are few people in this 
country who agree with them. 

One of the unfortunate results of the proceedings 
of recent years has been an accentuation of the 
isolation of nations one from the other. Geo- 
graphical and language difficulties impose such 
isolation, but the growth of international trade and 
international science has done much in the last 
hundred years to increase interdependence and 
international understanding ; and in the midst of 
the present discontents, trade and learning can 
probably do more than anything else towards 
inducing a return of the international inter-relation 
that is essential if the world as a whole is not to 
move backwards instead of forwards. In their own 
spheres the manufacturer and trader, whose assis- 
tance is not asked in any attempt to bring order 
out of chaos, may do much, and in so far as 
they can keep open the channels of international 
trade, they are one of the first hopes for the future. 

On this general proposition, trade with Russia, 
as with any other of the oligarchal countries, is in 
every way desirable, but, reverting to the postu- 
lates with which we began, it may be said that 
manufacturers will only take orders if they see a 
reasonable chance of being paid for them, and that 
the form of government of the country in which 
they are trading becomes very much their concern 
if their agents or servants are interfered with and 
prevented from carrying out their duties properly. 
The traders of the world have from the time of the 
Middle Ages, or earlier, taken risks, both financial 
and personal, in extending their activities, and the 
opening-up of the backward places of the world 
has always owed more to traders than to politicians. 
There is no reason to suppose that the spirit of the 
merchant-adventurer is dead, and any business 
which can be done with any country is likely to be 
done. There are limits, however, even to the 
enterprise of the trader, and recent events suggest 
that these are being approached. 

Sir Alfred Herbert, presiding at the annual dinner 
of the Machine Tool Trades Association on Wednes- 
day of last week, dealt very specifically with the 
question of trade with Russia. He contended 
strongly that such trade was of benefit to both 
countries concerned and that nothing should be 
done to interfere with it. Nothing we have said 
above traverses his remarks on that subject. Con- 
tinuing, however, he said it would be affectation 
if he did not make some reference to the recent 
arrest of the employees of the Metropolitan-Vickers 
Company. He did not express any opinion about 
the justice of the charge brought against these 
representatives of British trade and enterprise. 
As His Excellency Monsieur J. Maisky, the Russian 
Ambassador, was present at the dinner as his guest, 
Sir Alfred may well have felt that any expression of 
opinion on the subject was interdicted. He did, 
however, state that in his opinion these employees 
had at no time been in any danger, and added the 
information that at the time of the arrests two of 
his own men were in Warsaw, on their way to 
Russia. It had been suggested to him that they 
should be recalled, but he did not agree, and they 
had proceeded on their journey. M. Maisky, 
who spoke after Sir Alfred, referred to the same 
matter, but did not give any new information in 
connection with it. In view of his official position, 
this was not to be expected. It was, however, a 
matter of satisfaction to hear him say that the 
whole matter would be settled in a fortnight. 

Although Sir Alfred Herbert did not, as we have 
said, express any opinion on the subject, we assume 
that he may be counted among the majority in the 
million-to-one opinion in this country that the 
charges are false. Before, however, enlarging on 
that matter a little, it will be well to revert to our 
first postulate and its rider, to the effect that our 
manufacturers will take any orders that they can 
get provided there is a reasonable chance of being 
paid. It is useless to ignore the fact that the 
financial record of Russia can hardly be called good. 
The large amount of work which British engineering 
firms have carried out for Russia in recent years 
has, as far as possible, been sheltered behind the 
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Trade Facilities Act, and the earlier contracts were 
entered into with hesitation and diffidence. For 
some years now British firms which have been 
trading with Russia have had no reason to complain 
of her financial methods, and a measure of confi- 


dence had been established. The Metropolitan- 
Vickers incident has shaken that confidence, to 
the benefit neither of Russia nor this country. 


Assuming a satisfactory settlement of that incident, 
& measure of confidence may be re-established, but 
it will take many years to reach again the position 
which has been lost. 

It is quite unnecessary that we should proceed to 
refute the charges brought against Mr. Monkhouse 
and his assistants, but it is of interest to note that 
those charges, and some which have followed them, 
throw light on the business methods of the Soviet 
authorities and help to explain the difficulties in 
which they, obviously, find themselves. If the 
Dnieper turbine wheels are damaged as stated, it 
is obvious to anyone with any knowledge of the 
subject that the trouble must be due to erosion, not 
corrosion. Similar unexpected results are not 
unknown in other parts of the world. Something 
not greatly different occurred with the first set of 
serew propellers fitted to the Mauretania. The 
matter is clearly one concerning the supplies of the 
turbines and the purchasers. If the Soviet autho- 
rities do not hold a maintenance guarantee for these 
machines, extending over a reasonable number of 
years, it merely shows that their own business 
methods are defective. The same criticism applies 
in connection with recent charges of defective 
material supplied by German and American firms. 
If Russia has no adequate inspection system in 
connection with her purchases, she has only herself 
to blame if now and again they prove unsatis- 
factory. 

There is little doubt but that this lack of business 
methods is at the root of most of Russia’s industrial 
difficulties. She drew up a programme of equip- 
ment and manufacture which it would have been 
very difficult to carry out even in a highly indus- 
trialised country in the time specified, and in her 
conditions was quite impossible. The difficulties 
were accentuated by deputing politicians to carry 
out the programme. When failures occurred, as 
they were bound to, the politicians looked around 
for some one to blame. There is nothing peculiarly 
Russian in this. We have seen plenty of the same 
sort of thing nearer home. As long as she was 
content to find her scapegoats among her own 
population the matter was her affair, but when she 


proceeds to choose her victims from among our 
countrymen matters began to wear a different 
aspect. 

We have refrained, up till the present, from 
dealing with the arrest of the Metropolitan 
Vickers employees other than in very general 


terms. The immediate and first requirement in 
connection with the matter is to ensure the safety 
of our countrymen, and we have felt that much of 
the immoderate expression of opinion which has 
appeared in the daily Press was likely to do more 
harm than good. Sir Alfred Herbert's definite 
expression of opinion about the safety of these 
men was a matter of much satisfaction. He has 
traded with Russia for many years, and may be 
presumed to have a good knowledge of the country. 
Apart from his opinion, it would appear common 
prudence on the part of the Soviet authorities to 
get out of their self-imposed difficulty with what 
grace they can. Sir Alfred has spoken of the 
importance of Russian business to this country, and 
in view of the state of world trade, few are likely 
to disagree from him. ‘Thi: Russian trade repre- 
sents, however, but a smali part of our exports, 
while against it 24 per cent. of the exports of Russia 
are bought by us, and bought, moreover, for cash. 
The balance of Russian interest weighs so heavily 
in favour of explaining these arrests away as grace- 
fully as possible that it would appear one may 
hope for the best ; the Government Bill introduced 
this week may well also influence matters. If, on 
the other hand, these arrests are but a facet of a 
financial crisis and further repudiation is to be| 
expected, then one must write of the end of the great 
Russian experiment and an intensification of the | 
difficulties of a distracted world. 





WATER POLLUTION RESEARCH. | 


Tue preservation of the purity of water in streams 
and rivers flowing through industrial regions, 
becomes of increasing difficulty with the growth of 
industrial activity and of populations. New manu- 
facturing processes, introduced to effect economies 
in earlier methods of working, may involve increased 
uses of natural waters to carry away waste products, 
and alterations in the nature and properties of the 
effluents. At the same time, the amenities of the 
country have to be preserved and fish life protected, 
while the waters must not be so contaminated as 
to be rendered unfit for service in any of the ways 
to which they were formerly applied. Although 
sewage and trade effluents can only be disposed of 
in a manner not involving the institution of undue 
economic burdens, the death of fish, the introduc- 
tion of noxious-smelling by-products, and the growth 
of fungus on river beds must be avoided. Rivers, 
with well-oxygenated water, can deal with great 
quantities of industrial discharges merely through 
the dilution that follows their introduction, but 
every new process of manufacture, in which large 
quantities of water have to play a part, seems to 
result in conditions which necessitate careful 
reconsideration of effluent treatment, if serious 
pollution is to be avoided. In recent years there 
have been many such innovations; the beet-sugar 
industry, and alterations in the processes of the 
carbonisation of coal may be cited as examples, 
the effluent treatments from which has caused 
much concern. In view of the importance of this 
subject, the Report of the Water Pollution Research 
Board for the Year ending June, 1932 (H.M. Stationery 
Office, 1s. net), which has just been published, is of 
much interest. It is able to report progress in 
many different directions. It is clear that the 
research work undertaken by Dr. H. T. Calvert, 
Dr. A. Parker, and those associated with them is 
affording solutions of the many problems. Much 
work still lies ahead, and must ever do so as new 
industries develop, but substantial progress is being 
made and results of practical value have already 
been applied. 

One considerable difficulty in connection with 
the prevention of pollution is the common belief 
that it must involve additional charges on industry. 
This has often been found to be a far from reasonable 
contention. In many waste waters have 
been reintroduced into process-work with resulting 
economies, or products of value have been won 
from them in the operations of making them more 
suitable for discharge into the rivers. An example 
of the first-mentioned character is to be found 
with the effluents from beet-sugar factories, further 
research on which has confirmed the views, pre- 
viously expressed on behalf of the Water Pollution 
Research Board, that the adoption of suitable 
methods in the factory operations enables the re-use 
of the waste waters, and whatever portion it is 
necessary, or desirable, to discharge can usually be 
sufficiently purified by means of biological filtration. 
The Board is able to report an undoubted reduction 
in the amount of pollution from beet-sugar factories. 
The work of an experimental character, conducted 
with the object of discovering the means of improv- 
ing the efficiency of biological filtration, in this and 
other cases of trade effluents and sewage, is, how- 
ever, being continued. Research relating to the 
original inoculation of beds with selected strains of 
bacteria, has not yet been completed, but has 
afforded valuable results, indicating the conditions 
necessary for the most efficient operation of the 
filters. Dairies, which under modern conditions 
tend towards extension in size and concentration 
of working, cause effluent problems of a character 
in some ways resembling those of beet-sugar fac- 
tories. The investigation of the discharges from 
them has now been undertaken. In connection 
with this work, it has been found that the deter- 
mination of the quantity of dissolved oxygen taken | 
up by an effluent in five days, generally considered | 
the best available index of the pollution character | 
of waste products, is frequently liable to give| 
uncertain results. 

The thorough survey of the flora, fauna and | 
water of a typical example of a river subject to the 
effects of sewage and trade wastes has been con- 
tinued on the Tees. It has now been established 


cases, 





la 


that the mere deficiency of dissolved oxygen in the 
estuary water, is not, by itself, sufficient to cause 
the death of salmon smolts. It is, therefore, con- 
cluded that any destruction of fish is due to poison- 
ing by toxic substances introduced into the water 
from effluents. Observations have proved that the 
most important effluents, from the standpoint of 
toxicity, are those resulting from the washing and 
cooling of crude coke-oven gas, or from the distilla- 
tion of crude ammoniacal] liquors, resulting from the 
carbonisation of coal. In the first case, the trouble 
seems to be due to the presence of cyanides, and in 
the second to tar acids. Determinations of the 
composition of the impurities in the river water has 
not shown the existence of tar acids in sufficient 
concentrations to be lethal, but many samples 
contained cyanides in completely adequate quanti 
ties. Further evidence of the actions being due to 
cyanides has been afforded by the change of colouw 
of the gills of the fish, an effect produced by no 
other poisonous substance known to be discharged 
into the estuary. This conclusion having been 
reached as to the cause of the death of fish life, 
efforts have been made, in association with some 
of the important industrial concerns on the river, 
to find the means of rendering the effluents innocu- 
ous. It has been found that the liquors containing 
cyanides can rapidly be treated by mixing with 
certain quantities of spent pickle liquor and lime, 
or that by the simple expedient of spraying them, 
when heated, in the form of a fine mist, much of 
the cyanide can be removed. Much spent pickle 
liquor, a waste product from certain processes of 
cleaning iron and steel is already discharged into the 
River Tees, when its ferrous chloride content 
oxidised and precipitated, without affecting any 
cyanides present. Only by the interaction of the 
two effluents before entry into the river can the 
reduction of the cyanides be effected. 

Another problem, of an entirely different character, 
that the Board has adopted for investigation, is the 
taking-up of lead by drinking water during its 
passage through service pipes, an action that has 
caused considerable trouble in many parts of the 
world. A preliminary survey has been undertaken 
of all the available information, and experiments 
have been started to study certain of the phases of 
the subject. These include the determination of 
the rate of attack on lead of different waters, the 
investigation of the influence of the methods of 
cleaning specimens of lead upon the subsequent 
reactions to water, and experiments in the effects 
caused by the leakage of electricity to leaden water 
pipes. So far, great divergence has been found in 
the results caused by the contact of different waters 
with lead. 


1s 





NOTES. 


Tue Soutn AvusTRALIAN RaILways. 


As is the general rule in Australia, the South 
Australian Government Railways are administered 
by a Railways Commissioner who addresses a 
detailed financial and statistical report to the 
Minister of Railways at Adelaide every year. The 
report of the Commissioner, Mr. C. B. Anderson, 
for the year ending June 30, 1932, indicates that a 
determined effort has been made to cut down 
working expenses and thus reduce the annual 
deficit, which has been a dead weight on the finances 
of the railway for some years past. That there 
has been considerable improvement in the position 
is-shown by the fact that the surplus on railway 
operations for the year under review, after paying 
working expenses, was 612,337/. During the 
previous year, on the other hand, there had been 
loss of 96,0901., and during 1929-30 a loss of 
260,3151. Against the surplus of 612,337/. just 
mentioned, however, must be set interest on capital 
expenditure and other charges amounting to 
1,522,9731. Consequently, the total deficit for the 
year is 910,636l., which, however, represents a 
reduction of 775,2841., or 46 per cent., on the 
previous year’s total deficit of 1,685,920/. Hence 
substantial financial improvement has been 
realised. The question of relieving the Australian 
railways of a proportion of their capital debt has 
been discussed from time to time, the view being 
taken that the railways have rendered, and are still 
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rendering, great services in developing the country, 
and that developmental costs should be borne by 
the general community. In this connection it is 
interesting to note that in December, 1931, the 
Queensland Government passed an Act which 
reduced the capital debt on the Queensland Railways 
by 28,000,000/., representing 44 per cent. of the 
total capital indebtedness of the undertaking. It 
is thought that the extent to which the capital 
account of the South Australian Railways should 
be relieved is 10,800,000/., representing 39 per 
cent. of the present capital debt of the system 
upon which full interest is debited. Turning to 
the statistical side of the report before us, we note 
that the total working expenses per train-mile have 
been reduced from 129-65d. in 1930-31 to 104-75d. 
in 1931-32. It is also gratifying to find that the 
total earnings per train-mile have increased from 
125-03d. to 134-65d. during the same interval. 
As compared with 1930-31, the receipts from pas- 
senger traffic declined by 7,827/. during 1931-32, 
but with the exception of minerals, substantial 
increases occurred in all classes of goods conveyed. 
The wheat carried, for example, increased from 
625,531 tons in 1930-31 to 895,496 tons in 1931-32 ; 
similarly, live stock increased by 12,320 tons, wool 
by 2,949 tons, and general freight, other than the 
classes mentioned, by 73,594 tons. The works 
undertaken by the Chief Engineer’s Department 
during the year under review were mainly of a 
routine maintenance nature, while the activities 
of the Islington mechanical-engineering workshops 
were practically confined to the repair and overhaul 
of locomotives and coaching and wagon stock. 
By way of conclusion, it may be of interest to state 
that the population served by the railway, exclusive 
of aborigines, is 585,500, and that 2,529 miles of line 
are open for traffic. The population for every mile 
of railway open is therefore 231. 


Moror-Cars AND Macutne TOoo.s. 


The old proverb “ Faithful are the wounds of a 
friend *” was exemplified at the annual dinner of the 
Machine Tool Trades Association on Wednesday, 
March 29, when Sir Herbert Austin, K.B.E., took 
the opportunity of telling his hosts what he con- 
sidered their shortcomings. The British machine 
tool industry seemed, he said, too conservative and 
disinclined to follow a lead given by others. It 
was surprising that makers over here had not 
purchased more of the rights to build machines 
unobtainable at present in this country. He gave 
a list of certain machines of this class which were 
now being made here, but followed it up with a still 
longer list of machines which had to be imported at 
very great cost, thus handicapping production in such 
firms as his own. There was no technical reason what- 
ever why we should buy machines from abroad, the 
skill of the British workman being still unequalled. 
Sir Herbert then commented on the proposal for a 
shorter working week. It would, he contended, 
in a reasoned argument, virtually deprive the work- 
man of part of his capital and was not wanted by the 
men. In his opinion a prime factor of the present 
depression was the high cost of distribution of 
practically every kind of product. Sir Herbert’s 
speech was made in reply to the toast of “ Trade and 
Commerce,” which had been proposed by Mr. 
W. B. Lang in a speech containing some strictures 
on the interference with trade by the Government. 
Sir Alfred Herbert, President of the Association, 
who occupied the chair, proposed the toast of “ Our 
Guests,” which was first replied to by His Excellency 
Monsieur J. Maisky, Ambassador of the U.S.S.R. 
Both gentlemen dealt with the trade relations 
between Great Britain and Russia, a subject which 
is discussed in a leading article in this issue. 
Sir Henry Curtis-Bennett, K.C., also replied to this 
toast and expressed the view that demands from 
Empire sources should be sufficient to keep the indus- 
try fully employed. The toast of “The Machine ool 
Trades Association” was proposed by Sir George 
May, Chairman of the Import Duties Advisory 
Committee and Sir Arthur Balfour, Bart., responded, 
the question of the effect of tariffs naturally 
being dwelt upon by both speakers. The function 
was closed by the toast of “‘ The Chairman, ’’ proposed 
by Mr. P. J. Pybus, M.P., and acknowledged by 
Sir Alfred Herbert. 








Exursrrion or Brirish Art in INDUSTRY. 


As art and industry from the days of Ruskin 
onwards have so often been considered antagonistic 
rather than complementary aspects of human 
activity, we are glad to learn that the Royal 
Academy's Exhibition, which will be held from 
January to March, 1935, is to be devoted to showing 
how each can be of assistance to the other. The 
principal aim of the exhibition, which is being 
organised by a joint committee of the Royal 
Academy and the Royal Society of Arts, under the 
patronage of their Majesties the King and Queen and 
the presidency of H.R.H. the Prince of Wales, will 
be to impress upon both the British and the foreign 
public the importance of beauty in the articles 
they purchase and the fact that British manufac- 
turers, in co-operation wth British artists, are 
capable of supplying such articles. In addition, 
it is hoped it will enable manufacturers to study 
what artists are capable of producing in the way of 
original, attractive and technically suitable designs, 
and will also encourage artists to turn their attention 
to design in relation to industry. Finally, it will 
attempt to show that the more frequent association 
of the artist’s name with the article produced from 
his design can be of advantage in promoting demand. 
The exhibits will be divided into seven sections, 
covering textiles, ceramics and glass, interior decora- 
tion and furniture, domestic equipment, goldsmiths’ 
and silversmiths’ work and jewellery, leather- 
ware and printing, respectively, so that engineering 
will not be entirely excluded, though there may be 
some relief that bridges, turbines, switchgear, and 
motor-cars are not to find a place. Insistence will 
be placed on simplicity and attractiveness, and 
freakishness or excess of any kind will be dis- 
couraged. Beauty, as the public is beginning to 
realise, has its practical side, and appreciation of 
it will continue to develop. The measure of that 
development will, however, depend largely on every 
effort being made to produce finer work, and on 
providing the opportunity to discriminate between 
good and bad. We are asked to state that further 
information can be obtained from the Honorary 
Organising Secretary, Royal Academy Exhibition 
of British Art in Industry, 1935, Royal Academy 
of Arts, Piccadilly, London, W.1. 


THe Domestic SMOKE PROBLEM. 


The National Smoke Abatement Society having 
done good, if uncompleted, work in bringing about 
the reduction of the amount of smoke emitted 
from industrial premises, is now turning its atten- 
tion to the domestic, and much more difficult, 
side of the problem. As is pointed out in a recent 
issue of the Journal of the Society, the possibility 
of legislation, which would either prohibit or tend 
to reduce domestic smoke, has often been discussed, 
but no definite expression of opinion regarding 
ways and means has ever been formulated. Two 
methods are possible: Propaganda and legislation, 
but unless the former can be made effective enough 
to achieve a radical change in public opinion, there 
may come a time when the latter will have to be 
applied. Such legislation could be directed either 
towards prohibiting the use of smoke-producing 
coal or penalising those who employed it. It is 
quite rightly pointed out that the former method 
is encompassed by almost insuperable difficulties, 
and it need only be noted that at present the 
public is not ripe for any such change. Even were 
it riper, however, the sailing would not be plain; 
for ample safeguards would have to be introduced 
to ensure the supply of substitutes for coal, which 
would burn satisfactorily in existing appliances 
and cost no more. Alternatively, to replace all 
existing equipment would cost an amount in com- 
parison with which the charges for frequency 
standardisation would seem small, and it would 
have to be determined on whose shoulders these 
charges should fall. The other method suggested 
is to relieve ratepayers who used smokeless fuel 
from a portion of the cleansing rate, and thus to 
bring about the change gradually. Even this, 
however, would not be without its difficulties, 
and it does not, on the face of it, seem highly 
attractive. So great in fact is the uncertainty as 
to what the next step should be that the Society 
asks whether the problem should not be left in 


abeyance until circumstances alter or whether a 
policy could not be moulded by discussion and 
criticism. The comments of its members are, 
therefore, invited, and the results of this will be 
awaited with interest. Fortunately, for various 
reasons the employment of smokeless heating in 
one or other of its forms is increasing, so that the 
position is not quite so difficult as it was a few 
years ago. 








PHOTO-ELECTRIC CELLS. 


Some of the numerous applications of photo-electric 
cells are being demonstrated in a particularly effective 
manner in a special exhibit at the Science Museum, 
South Kensington, London, 8.W.7. The development 
of the cells themselves is illustrated by exhibits of 
historical and modern types, and the applications are 
shown by means of working models or full-size appa- 
ratus. A buzzer sounds, for instance, when the visitor 
walks through a beam of infra-red rays, and a door opens 
ahead of him when he breaks a visible beam in passing 
through an open gateway. In this case the door is 
opened by means of one of the electro-hydraulic 
“Thrustors,” made by Messrs. The British Thomson- 
Houston Company, Limited, Rugby, of which we gave 
particulars on page 249 ante. The Thrustor is, of course, 
operated by a photo-electric cell through a relay. 

The automatic lighting and extinguishing of street 
lamps and the lamps in a telephone kiosk is demon- 
strated by a model in which the effects of daylight and 
darkness are produced by electric lamps, controlled by 
a rheostat which the visitor can operate for himself. 
Another interesting exhibit is a model showing the 
counting of packages travelling on a band conveyor. 
In this case, the packages pass through a beam of light 
which normally falls on to a photo-electric cell, and the 
current variation in the latter is made to operate a 
relay which, in turn, operates a counter of the cyclo- 
meter type. The use of photo-electric cells for daylight 
recording and for photometric work is illustrated by 
suitable apparatus, and their rather less obvious applica- 
tion for the measurement of irregular areas, such as 
animal skins, is shown by a model. In this, the skin 
is placed in front of a uniformly illuminated screen, so 
that it cuts off some of the light which normally falls 
on a photo-electric cell. The latter is connected to a 
galvanometer, the deflection of which, by previous 
calibration with known or easily calculable areas, can 
be made to read the irregular area directly. 

An exhibit of particular interest to engineers is that 
which illustrates the method of indicating at a distance 
the density of the smoke in a factory chimney. For 
this purpose a glass tank containing water, with a layer 
of granular carborundum at the bottom, is placed in 
the chimney, and a beam of light is arranged to pass 
through the water in the upper part of the tank on to a 
photo-electric cell. The latter is connected to a mirror 
galvanometer which reflects a spot of light on to the 
back of a translucent scale in the form of a Ringelmann 
chart. By stirring up the carborundum in the water 
tank smoke of different densities is simulated, and the 
spot of light moves over the scale from the white part 
towards the black. As the carborundum subsides the 
spot of light returns to the white part of the scale. 

In none of the above mentioned applications of the 
photo-electric cell is any very great rapidity of response 
required, but, as is well known, these cells can be made 
to respond readily to light variations of audio- 
frequency. Examples of this class of response are 
provided by talking films, and apparatus for the produc- 
tion and reproduction of these films is included in the 
exhibit. Other examples of this class exhibited are 
light-beam telephony apparatus, the ‘‘ optophone,” 
which enables blind persons to read ordinary type, and 
the scanning apparatus for television. To illustrate 
the latter, a small pencil of light is projected on to 
a photograph, from which it is diffused on to a photo- 
electric cell. The photograph can be moved so that the 
beam of light falls on to lighter or darker portions, 
and when this is done the variations in the current 
from the photo-electric cell can be seen by means of 
a large indicating instrument. 

One other piece of apparatus, which may be men- 
tioned, in conclusion, is intended for use in connection 
with automatic telephone systems. As normally 
arranged, the fact that the wanted number is engaged 
or unobtainable is indicated by a periodic buzz and a 
continuous buzz, respectively, but with the apparatus 
exhibited, the calling subscriber hears the words 
‘‘Number engaged,” or “ Number unobtainable,” 
clearly spoken. For this purpose the speech waves 
are photographed on to a strip of transparent celluloid 
by a method similar to that employed in talking films. 
The celluloid strip is attached to the periphery of a 
metal disc and so arranged that a beam of light passes 
through the strip on to a photo-electric cell, which, in 
the demonstration apparatus, is connected through an 





amplifier toa loud speaker, When a called number is 
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engaged or unobtainable the dise is automatically 
rotated, so that the appropriate portion of the sound 
record passes between the light source and the cell. 
Thus, the words are heard instead of the buzz, and any 
possibility of mistake is obviated. The exhibition was 
opened to the public on March 25, and will remain open 
for three months. 


THE ELECTRO-MATIC SYSTEM OF 
TRAFFIC CONTROL IN TRAFALGAR 
SQUARE. 


On Monday, April 3, the Mayor of Westminster, 
the Rev. E. St. George Schomberg, inaugurated an 
installation of traffic lights in Trafalgar-square, London, 
which is operated on the Electro-matic vehicle-actuated 
system. This system, which has been successfully 
employed for some time in Cornhill and several other 
places in London, and is also shortly to be installed in 
Piccadilly, is the production of the Automatic Elec- 
tric Company, Limited, Strowger Works, Liver- 
pool, and, as its name implies, the signals given and 
the periods during which they are exhibited are, to 
a large extent, controlled by the vehicles themselves. 
In this way, it is claimed, that the lack of flexibility, 
which is the principal objection to the ordinary method 
of control by automatic signals, is overcome. 

The area in Trafalgar-square, which is controlled 
by this system is shown on the accompanying map. 
It roughly comprises the north, east and south sides 
of the Square itself and the entrances into the latter 
from St. Martin’s-place, Duncannon-street, Strand, 
Northumberland-avenue, Whitehall and the Mall 


Owing to the one-way regulations, traffic only passes | | 


eastwards into Duncannon-street and westwards out 
of the Strand, while that coming out of Northumber- 
land-avenue, Whitehall and the Mall must also turn 
westwards. The lanterns, of which there are 23 in all, 
are of the familiar pattern, and are fitted with red, 
amber and green glasses, arranged in a vertical line in 
that order. They are placed at the positions shown on 
the map, the arrows indicating the direction of the 
beams emitted. 
lantern is fitted alongside the first on the lanterns at 
the exit from the north side of Trafalgar-square. 
These will show an illuminated arrow simultaneously 
with the red light during a portion of the period for 
which east-bound traffic is held up, so that vehicles 
proceeding northwards or southwards can turn into the 
streams moving in those directions. During the 
remainder of the red period, i.¢., when these arrows are 
extinguished, vehicles wishing to turn will not 
allowed to proceed, There will also be a period 
during which all lights in both directions will show red 
to enable pedestrians to cross the intersection in 
safety. As will be seen, the intersections are grouped 
into four zones. Of these, No. 1 zone will be worked 


be 


independently in the way described below, while the | 
operation of the other three will be co-ordinated, and | 
will depend on the traffic flow at all the intersections | 


affected. 

The various lights installed at No. 1 intersection are 
illuminated and extinguished automatically in the 
proper sequence, so that traffic can flow from north to 


south, or from west to cast, respectively, or turn from | 


north to east or from west to south. These move- 
ments are effected by a controller, which consists of 
a solenoid-operated camshaft, the latter having a 


eycle of six steps. Associated with this camshaft are 


two groups of spring contacts, which open or close in | 


a number of combinations, according to the camshaft 
position, so that the appropriate signal indications 
are given and the timing changed as necessary. 
The solenoid itself is controlled by two timing circuits, 
one of which is connected ac*oss the mains through a 
rectifying valve, which gives a unidirectional current, 
an adjustable resistance and a condenser. Across this 
condenser circuit containing a gas discharge 
tube, a relay for operating the solenoid and relay con 
tacts actuated by the road detector of one road, and 
another containing a discharge resistance and relay 
contacts actuated by the road detector of the other 
The second timing circuit also consists of a 
variable resistance and condenser in series across the 
mains. Across this condenser aic a second 
charge tube and a relay for operating the solenoid 
When the first timing circuit is closed, the closing of 
the contacts of one road detector relay applies a poten- 
tial to the terminals of the discharge tube. This potential 
gradually builds up until the ionising point of the gas 
is reached. The internal resistance of the lamp then 
falls and is maintained at a new value until the current 
cut off. The solenoid relay is therefore able to 
move the solenoid one step, the intervals at which this 
oceurs being dependent on the value of the resistance 
in series with the condenser—in other words, on the 
time taken to ionise the tube. Should the other 
road detector relay also be closed, however, the con- 
denser, instead of ionising the tube, will be discharged 
through the discharge resistance and the solenoid will 
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At intersection No. 1 a second green | 
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not be operated until re-charging has taken place. The 
| depression of the detector in the approach to one 
intersection by a vehicle will therefore prevent the 
| lights controlling the other intersection turning from 
|red to green and a “ right of way” will be secured. | 
| To prevent this “right of way”’ being permanently | 
established in favour of one route to the exclusion of | 
| the other, the road-detector relay contacts in the tube | 
|cireuit also close the second timing circuit, so that 
| the condenser in the latter is charged and establishes 
|a potential across the terminals of its tube. When 
lthe ionising point of the latter is reached it actuates 
a second relay, which causes the solenoid to step and 
change the signal light circuits, so that the waiting 
| traffic is released. This system operates in a similar way 
| when the detector in the other approach is depressed. 

The detector itself consists of two steel plates, which 
| are laid parallel and a distance of about 4 in. apart. 
| These plates, together with their connections, are 
| moulded into a rubber envelope, and the “ package ”’ 
is then placed in a shallow cast-iron trough, which is 
mounted on the concrete base of the road, being 
secured to the latter by anchor bolts. A hard-wearing 
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| rubber tread 3 in. thick surmounts the package and is | 
|secured to the trough by steel strips fixed along its | 
sides and ends. The complete detector is about 11 in. | 
wide and 2 in. deep, and is installed with a slight pitch | 
of } in. to face the traffic. It is from 4 ft. to 8 ft. | 
long, and two or more can, if necessary, be connected | 
in parallel across the roadway about 90 ft. or 100 ft. 
from each intersection. Contact is made by the vehicle 
passing over the rubber tread, the depression of which 
causes the two plates to be brought together. 

From what has already been said it will be obvious | 
that the length of the period during which the detector | 
contacts are made depends on the speed of the vehicle, | 
the time actually ranging from 70 milliseconds at a | 
|speed of 5 m.p.h. to 14 milliseconds at a speed of 
25 m.p.h. The resistances in the condenser circuits are 
adjusted so that, say, five seconds are required to charge 
a condenser fully from the uncharged condition, while 
it is almost completely discharged in 70 milliseconds. 
The amount the condenser is discharged therefore 
depends on the speed of the vehicle, thus ensuring that 

it will clear the intersection before re-charging occurs 
and the signal changes. 

The system allows eight sets of operations to be 

performed. Six of these cause the red, amber or green 
signal to be given in either of the two directions, while 
| the other two extend the right-of-way interval, as just 
| explained, to the traffic approaching each intersection. 
|The time each signal is shown is also controlled by 
| rotary switches which insert more or less resistance in the 
| circuit, and thus alter the moment at which the discharge 

of the tube takes place. For instance, the minimum 
| interval during which the green “ go ” signal is exhibited 








ean be extended to give stationary traffic extra time to 





start and attain road speed. Similarly, the period 
during which a vehicle establishes ‘a right of way for 
itself by crossing a detector can be altered from five 
to 10 seconds, so as to allow it to clear the intersection. 
During periods of very light traffic the green signal 
remains displayed along the route last used and does 
not change unless a vehicle crosses the detector on the 
other route. It is then immediately changed over. 
In the same way, the amber signal can be arranged to 
show for a variable period, thus allowing the warning 
period to be shortened automatically, when the signals 
change owing to a gap in the traffic stream, or to be 
lengthened to enable vehicles which have crossed the 
stop line but have not cleared the intersection to get 
away before the other stream starts, This is again 
effected by inserting additional resistance in series with 
the condenser so that the discharge time is increased. 
The maximum period for which traffic on any intersec- 
tion can maintain the right of way against waiting traffic 
is controlled by a separate timing circuit. Directly a 
vehicle crosses the detector of the route that is held up 
the condenser begins to charge, as already explained, 
and finally discharges and energises the appropriate 
relay, so that the camshaft is operated. To prevent 
discharge through the resistance taking place the relay 
is provided with an extra pair of contacts, which 
connect the road detector relays in parallel, and cause 
the right of way to be returned to the blocked road. 
This circuit is maintained until the camshaft is moved. 

The lights controlling the intersections in the other 
three zones are generally actuated in the way already 
described, but extra equipment has been introduced 
to ensure that they operate according to a given 
sequence, so that the traffic will flow as freely as 
possible. This apparatus consists of a number of 
relays which control the solenoids, and its operation 
will be made sufficiently clear by giving details of 
the sequence it is proposed to employ. Taking the 
case when traffic is flowing out of the east side of 
Trafalgar-square and of Whitehall and the exits from 
the Strand and Northumberland-avenue are closed, 
a gap may then occur in the Whitehall traffic, while 
that along the east side is still flowing, or the east 
side traffic stream may be broken while that in White- 
hall is still running. In the first case a red signal 
will be shown against the Whitehall traffic and simul- 
taneously the way to the Mall will be opened. This 
state of affairs will continue until either a gap occurs 
in the east-side traffic or its right-of-way period 


expires. In either case a red signal will be shown 
against the east-side traffic and the Strand will 
be opened, thus allowing the traffic from that 
thoroughfare to pass down Cockspur-street, North- 
umberland-avenue and Whitehall, the exit from 
Northumberland-avenue remaining closed. If, how- 


ever, no gap occurs in either the east side or the 
Whitehall traffic before the end of the maximum 
period, the above changes will take place simultaneously 
and both the Strand and Northumberland-avenue will 
be opened together. After this has occurred there may 
either be a gap in the Northumberland-avenue traffic 
while the Strand traffic continues or a gap may occur 
in the latter while the former is still proceeding. In 
the first case Northumberland-avenue will be closed 
and the traffic that has been held up in the Strand will 
be allowed to proceed to Whitehall or the Mall, though 
the exits from Northumberland-avenue, Whitehall, and 
the Mall will still be closed. In the second case the 
Strand will be closed and traffic will be allowed to 
proceed from the east side to Cockspur-street and 
Northumberland-avenue, Whitehall still being closed. 
This stage will continue until a gap occurs or the 
maximum period expires. The maximum periods at 
the exits from the Strand and Northumberland-avenue 
are the same, so that if traffic on both these roads is 
continuous the right of way will be taken off both at 
the same time, thus opening the east side. When this 
occurs the Strand, Northumberland-avenue and White- 
hall will be closed, traffic from the east side for the 
two latter roads being stopped by signals at their 
entrances. Finally, the Whitehall traffic will be 
released and the cycle will recommence. If gaps 
occur in both moving streams before the maximum 
period matures, the signals will change over and the 
waiting traffic will be released without further delay. 

It may be added that the control equipment for the 
signals at the various intersections is housed in pillars 
placed at the positions marked with a square on the 
map, and that the entire system can be switched off 
or all the lights put to red from the pillar at the corner 
of the Strand. 


Macutine Toots at THE Lerpzig Farr: ERRATUM. 
We regret that in describing the horizontal surface 
grinder illustrated in Fig. 16, Plate XXI, on page 325 
ante, it was stated that the machine was exhibited by 
Messrs. Frederich Schmaltz G.m.b.H. Actually the 
grinder illustrated and described was shown by Messrs. 
Karl Jung, of Berlin, who are represented in this country 
by Messrs. E. H. Jones (Machine Tools), Limited, 
Baldwin-terrace, Wharf-road, Islington, N.1. 
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THE IRON AND STEEL INSTITUTE. 


Tue sixty-fourth annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
8.W.1, on Thursday and Friday, May 4 and 5. The 
annual dinner of the Institute will be held in the Grand 
Hall, Connaught Rooms, Great Queen-street, London, 
W.C.2, at 7 p.m. for 7.30 p.m., on May 4. The pro- 
gramme of the business proceedings, together with a 
list of the papers to be presented and discussed, are 
given below. 

Tuurspay, May 4. 

At 10 a.m., presentation of the annual report of the 
Council and statement of accounts for 1932. Induction 
of the newly elected president, Mr. W. R. Lysaght, 
C.B.E.; presentation of the Bessemer Gold Medal to 
Dr. W. H. Hatfield, and Presidential Address. ‘ Coke 
Consumption in Blast-Furnace Practice: Effect of 
Removal of Breeze,” by Mr. D. F. Marshall and Profes- 
sor R. V. Wheeler; ‘The External Heat Loss of a 
Blast Furnace,” by Mr. D. F. Marshall ; and “ Recent 
Developments in American Blast-Furnace Design and 
Practice,” by Mr. W. A. Haven. 

At 2.30 p.m., ** Structural Changes in Hypo-Eutectoid 
Steels on Heating,” by Sir H. C. H. Carpenter, F.R.S., 
and Dr. J. M. Robertson; ‘‘Some Comparative 
Corrosion-Fatigue Tests Employing Two Types of 
Stressing Action,” by Dr. H. J. Gough and Mr. D. G. 
Sopwith; and “ Formation of Columnar Crystals in 
Steel Sheets after Normalisation,” by Mr. F. Kinsky. 


Fripay, May 5. 

At 10 a.m., Award of the Carnegie Research Scholar- 
ships for 1933-34, and the Williams Prize. ‘* Contribu- 
tion to the Study of Inclusions in Steels,” by Professor 
A. M. Portevin and Mr. R. Perrin; “ First Report of 
the Steel Castings Research Committee”; ‘ The 
Influence of Phosphorus on the Properties of Hardened 
and Tempered Cast Iron,” by Mr. J. E. Hurst; and 
“The Effect of Sulphur and Phosphorus on the Cor- 
rosion of Iron,”’ by Messrs. L. Tronstad and J. Sejersted. 

At 2.30 p.m., ** Internal-Combustion Engine Exhaust 
Valve Failures,” by Mr. C. C. Hodgson; “‘ A Con- 
tribution to the Study of the Properties of Austenitic 
Steels,’ by Dr. L. B. Pfeil and Mr. D. G. Jones; and 
‘** The Intergranular Corrosion of 18/8 Stainless Steels,” 
by Mr. E. C. Rollason. 








THE LATE MR. CHARLES M. SAMES. 


WE regret to have to record that the American 
Society of Mechanical Engineers, New York, has 
suffered a great loss by the sudden death, on March 8, 
of its associate editor, Mr. Charles MacCaughey Sames. 
As is well known, the Society gives a general account of 
its proceedings in magazine form under the title 
“Mechanical Engineering,” together with surveys of 
foreign work, general articles, extracts from papers 
read before other societies, book reviews, and so forth. 
It was upon this journal that Mr. Sames’ talents had 
been employed since 1916, as well as upon the editing 
of engineering and technical papers for the “ Trans- 
actions’ of the Society, tasks for which his previous 
experience had well qualified him, and the performance 
of which has given the publications concerned a high 
reputation for quality and accuracy. Mr. Sames was 
born at Rockford, Illinois, in 1866, and was educated 
at the Worcester Polytechnic Institute, and the Rose 
Polytechnic Institute at Terre Haute, Indiana, graduat- 
ing in 1886 from the latter with the degree of Bachelor 
of Science. A period of work in the drawing office of 
Messrs. Thomson-Houston Electric Company, Lynn, 
Massachusetts, followed, and was succeeded by ex- 
perience in the testing department under Professor 
Elihu Thomson. 

Mr. Sames then joined his father, who was engaged 
in the manufacture of agricultural machinery, subse. 
quently becoming manager of the concern, a position 
which gave him opportunities for the introduction of 
jigs, special machines and other labour-saving devices 
for increasing the production of the works. Feeling 
that much important work of foreign engineers 
was inaccessible to his countrymen, Mr. Sames then 
entered upon the compilation and editing of a Pocket 
Book of Mechanical Engineering, which contained a 
considerable amount of material translated from 
foreign languages. This work was published in 1905, 
and a fourth edition was called for in 1911. In 1906, 
Mr. Sames became editor of book publicatie’.- for 
Messrs. The Engineering News Publishing Company, 
New York. From 1907 to 1913, he acted as associate 
editor of Technical Literature and its successors, The 
Engineering Digest and Industrial Engineering. From 
1913 to 1916, he assisted Professor L. S. Marks, of 
Harvard, in the preparation of the well-known Marks’ 
Mechanical Engineers’ Handbook, eventually joining the 
staff of the American Society of Mechanical Engineers, 
of which he was a member. Mr. Sames’ death makes a 
distinct gap in the renks of engineering journalists. 





LETTERS TO THE EDITOR. 


INSTABILITY OF VISCOUS FLUID 
MOTION. 
To THE Epiror or ENGINEERING. 

Str,—In a recent paper (Phil. Mag., March, 1933, 
pages 637-647), Professor A. H. Gibson describes an 
interesting extension of Osborne Reynolds’ classical 
experiment on instability of flow in a pipe of circular 
section. A coloured filament is introduced in the 
bell-mouth entry so as to form a visible fluid line, and 
in steady flow a visible stream-line, not only along 
the axis, but successively at different radial distances 
from the axis and parallel to it. The velocity of flow 
was increased until a flicker of the coloured filament 
was observed near the outlet; a slight additional 
increase produced intermittent turbulence extending 
through the whole fluid cross-section, and a further 
increase produced permanent turbulence in the manner 
observed by Reynolds. Fig. 2 of Gibson’s paper 
shows the critical velocity, thus determined, as a func- 
tion of the radial position of the coloured filament. 

To bring out the causal relation, it appears that the 
process of colouring a filament, in order to make it 
visible to the eye, causes it to lose its equilibrium at 
its own characteristic critical velocity. The minimum 
of these characteristic critical velocities corresponds to 
a radial distance of the coloured filament from the 
axis of about 0-6 of the radius of the pipe. Professor 
Gibson shows that this is approximately the radius of 
maximum gradient of kinetic energy and suggests a 
causal relation. 

For consideration of a simpler case, he writes down 
expressions for the velocity field in a viscous fluid, 
initially in uniform motion near a plane boundary 
parallel to the flow, and suddenly brought to rest, and 
in a viscous fluid, initially at rest, near a plane boundary 
suddenly set in motion. (These expressions differ from 
Lamb’s Hydrodynamics, sixth edition, paragraph 334a, 
page 590.) Denoting the velocities by v and V — v, he 
shows that the gradients of v* and of (V — v)? have 
different maximum values, and infers that the critical 
velocities will be affected in this, and in the more general 
case of a body fixed in a stream as compared with the 
same body moving in a fluid at rest except as disturbed 
by the body. The inference appears to be inconsistent 
with Newton’s laws of motion. 

Yours faithfully, 
London, A. R. L. 
March 17, 1933. 








THE LIABILITIES OF GAS 
MANUFACTURERS. 
To THE Eprror oF ENGINEERING. 

Str,—Without dealing with the more legal aspects 
involved in your notes on the “ Liabilities of Gas 
Manufacturers” in the issue of the 10th instant, I 
think the deduction implied by the last sentence is a 
debatable one. 

In company with Mr. Simmonds, the Engineer of an 
Associated Company, I visited the scene of the recent 
explosion at Neunkirchen very shortly after it occurred, 
and our investigations, in which we were assisted in 
every way by the officials of the Neunkirchen Iron- 
works, revealed, in our opinion, that the explosion 
occurred above the piston of the gasholder. This view 
has subsequently been confirmed by Dr. Jacobi, Official 
Inspector of Factories, Saarbriicken. 

If a similar mishap occurred with a holder of the 
water-sealed type, the holder would be damaged, but 
there, so far as our experience teaches us, the 
matter would end. This is in fact what happened to 
our large holder at East Greenwich as a result of the 
Silvertown Chemical Works Explosion in 1917. 

Your obedient servant, 
F. H. Vince, 
Civil Engineer. 
South Metropolitan Gas Company, 
Engineering Department, 
709, Old Kent-road, S.E.15. 

March 15, 1933. 

(The Neunkirchen explosion is dealt with on page 390 
of this issue.—Eb. E.}] 








BOILER FURNACE RADIATION. 
To tHe Eprror oF ENGINEERING. 

Sm,—I notice in the leading article on ‘“‘ Modern 
Boilers,” in your issue of March 24, that you refer to 
the assumption which I made in my recent paper that 
the effective radiating temperature of the furnace is 
the same as the temperature of the gases leaving the 
furnace. In my reply to the discussion, which is to be 
published shortly, I have shown that this is not an 
assumption, but it is an exact mathematical method 
of dealing with the net outward flow of radiation from 
a ‘“ semi-transparent ” body when energy is liberated 





internally. In this case there is a temperature gradient 
through the body due to the outward net flow of radia- 
tion. The total radiation from the body is given by 
the product of the outside surface, the black body 
emission corresponding to the surface temperature and 
a surface coefficient of emission, but the surface co- 
efficient is higher than it would be if the temperature 
throughout the body were uniform, I have shown that 
there are corresponding surface coefficients of absorp- 
tion, reflection and transparency, and that these co- 
efficients appear to obey Kirchoff’s law, although this 
law was only proved for uniform temperature conditions. 
I have also shown that the coefficients are independent 
of the temperature of the surface and independent of 
the nature of external boundary walls, so that your 
suggestion that this method can hardly be exact when 
the furnace walls are relatively cool, is not justified. 

If the effective radiating temperature of such a “ semi- 
transparent’ body is not the surface temperature, 
I should like to know what is the definition of the 
effective radiating temperature. It seems to me that 
this term has been very loosely used, which probably 
explains why there has been so much confusion in 
connection with the subject. 

Yours faithfully, 
W. T. Borromtey. 

c/o Merz and McLellan, 

Carliol House, Newcastle-upon-Tyne. 

April 1, 1933. 








EARLY AMERICAN BRIDGES. 


Reapers of ENGIneertnG have no need to be 
reminded of the fine work done by the bridge builders 
of the United States, who have been responsible for 
the design and erection of some of the most notable 
bridges in the world. Within the last few years such 
structures as the Hudson River Bridge, the Delaware 
Suspension Bridge and the Kill van Kull Bridge, 
have been completed, all of surpassing engineering 
interest. Earlier work on the American continent 
is not so familiar to engineers in this country, and we 
know of no account having hitherto been given here 
of the development of American bridge work, although 
the names of such pioneers as Bollman, Pratt, Howe, 
Fink and others are well known. Probably few of our 
readers are, however, familiar with their original work. 
Considerable interest will therefore be aroused by the 
paper on “ The Evolution of Early American Bridges ” 
read before the Newcomen Society, at Caxton Hall, 
on March 15, by Captain L. N. Edwards, of Washington, 
D.C., who has long made a study of this subject. His 
paper was accompanied by lantern slides, reproducing 
in many cases old and quaint contemporary engravings. 

The earliest settlements in America were, said 
Captain Edwards, located upon sheltered bays, tidal 
inlets and navigable streams. “The water was the 
first American highway.’ With the progress of the 
colonies tracks and roads came into use, and “ the 
versatility engendered by the pioneering life of the 
period and the self-reliance, initiative and resourceful- 
ness it created are evidenced by the development of 
structures wherein the art of carpentry was a major 
factor. Transportation developments were but a 
challenge to those engaged in bridge building.” The 
earliest authentic record of bridge building in North 
America goes back to 1620. Forty years later, in 
1662, “‘ Great Bridge” over the Charles River was built. 

Of pile and frame trestle bridges built in the eigh- 
teenth century Captain Edwards gave particulars of 
three. In 1761, Major Samuel Sewall threw a bridge 
over the York River, York, Maine, Its substructure 
consisted of 13 bents containing 4 piles each, and it 
was the first pile trestle structure in America. In 
1784-5 Colonel Enoch Hale built the Bellows Falls 
Bridge, 368 ft. long, over the Connecticut River 
between Rockingham, Vermont and Walpole, Massa- 
chusetts, and in 1785-6 Major Sewall constructed the 
Boston-Charlestown, Massachusetts, bridge, 1,503 ft. 
long. This at the time was considered “ the greatest 
thing that had ever been projected in America.”’ 

The development of long-span bridges involving the 
structural adaptation of arches and of trusses as the 
sustaining members widened the field of bridge’ con- 
struction and, said Captain Edwards, marked the 
beginning of a period of bridge building probably 
unprecedented in the history of any country. The 
first application of the truss to bridge work was 
seen in Leffingwell’s bridge over the Shetuck river, at 
Norwich, Connecticut. This was erected in 1764. 
Later on, in 1792 and 1794, Timothy Palmer built the 
remarkable Essex-Merrimac bridge, near Newburyport, 
Massachusetts, and the Piscataqua Bridge, seven miles 
from Portsmouth, New Hampshire. With a total 
length of 2,362 ft., the latter has a central portion 
consisting of a “ stupendous arc,” the chord of which 
was 244} ft. This arched truss was 18} ft. in depth, 
and had three concentric ribs. In the Trenton Bridge, 
built by Theodore Burr in 1804-5, the superstructure 
was composed of five wooden arches, respectively 
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years later, Burr built the McCalls Ferry Bridge over 
the Susquehanna river, with a wooden arch 364 ft. 4 in. 
between abutment and pier. Another fine example 
of a wooden arch bridge was the Upper Ferry Bridge 
over the Schuylkill river, Philadelphia, Pennsylvania, 
erected in 1812 by Louis Wernwag. This bridge had a 
span of 340 ft. 33 in. Between 1797 and 1860, the 
United States Patent Office issued 51 patents for 
differing types of wooden bridges, and among the 
most important of these were the patents of Ithiel 
lrown, 1820, Colonel 8. H. Long, 1830, William Howe, 
1840, and of Caleb and Thomas Pratt, 1844, who 
all devised types of truss bridges. 

Turning to suspension and other metal bridges, 
descriptions were given of the wrought-iron chain 
bridge built by James Finley in 1801, over Jacob's 
Creek, near Greensburg, Pennsylvania, Horn’s bridge 
over the Lehigh river, Easton, Pennsylvania, and the 
wire suspension bridge constructed by Colonel Charles 
Ellet, in 1842, at Philadelphia, Pennsylvania. This 
had a span of 357 ft. A few years later, Colonel Ellet 
designed the Wheeling and Belmont Bridge Company's 
bridge over the Ohio river, at Wheeling, West Virginia, 
the span of this being 1,010 ft. The first cast-iron 
bridge was constructed in 1836-7 at Dunlaps Creek, 
between Brownsville and Bridgeport, Pennsylvania, by 
the Corps of Engineers, U.S. Army, and this, like 
the Wheeling bridge, is still in use. An important 
figure in American bridge building was Squire Whipple, 
who, in 1840, built an iron bridge of the bow-string 
truss type over the Erie Canal, secured patents in 
1841 and 1846, and in 1847 wrote “ A Work on Bridge 
Building.”” Other important events in the history 
of American bridge building were the publication, in 
1842, by Herman Haupt, of a pamphlet “ Hints on 
Bridge Construction by an Engineer,’ the invention, 
in 1852, of the Bollman truss, by William Bollman, 
and the invention, in 1857, of the Fink truss, by Albert 
Fink 


THE WORK OF THE BRITISH 
ELECTRICAL AND ALLIED MANU- 
FACTURERS’ ASSOCIATION. 

In the Annual Report of the British Electrical and 
Allied Manufacturers’ Association for the year ended 
September 30, 1932, the fact is deplored that any prospect 
of a final settlement of the reparations and international 
debt problems is as remote as it was twelve months 
previously, The fear is also expressed that the World 
Economic Conference will do little more than sanction 
the prolongation of these payments between nations, 
payments which are the cause of the present deficiency 
of purchasing power and of the continuance of the 
depression. 

Conditions in the electrical market during the year 
were not of a kind to generate optimism. Orders at 
home continued their downward trend, the value of 
those placed by the Central Electricity Board falling 
to 2,150,0001, from 3,000,0001. in 1931 and from 
11,000,000/, in 1930. The orders for heavy switchgear 
especially declined severely. On the other hand, an 
improvement was noticeable in the export market. 
The production of turbines was equal to that in 1931, 
though the number of units was owing to an 
increase in their average output. One set of 105,000 kw. 
at the maximum continuous rating is under construc- 
tion and will, when completed, be the largest in Europe. 
Transformer contracts declined, but owing to the 
frequency standardisation, there was a considerable 
increase in converting plant. Though the turnover in 
small motors fell slightly, generally speaking the 
manufacturers of the smaller plant fared better than 
those in the heavy-plant sections. In certain lines, 
however, they had to face severe undercutting from 
Continental competitors, and it is considered that the 
present level of duties on imports is ineffective. 
Generally, employment increased, though there was a 
decrease in the machinery section. As regards the 
future, it is difficult to gauge the time and magnitude of 
a possible revival, but the United Kingdom is probably 
in the best position to benefit from debt cancellation. 
It is partly protected, sterling is not over-valued, and 
the Ottawa Conference was a cistinct step towards 
Imperial unity, If prudent expenditure were substi- 
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made to the Import Duties Advisory Committee for 
increases of duty on certain accessories. The Associa- 
tion was appointed by the Import Duties Advisory 
Committee as the authority for recommending whether 
single units of machinery and apparatus should be 
imported free of duty. Eighty cases were examined, 
a report against admission being made in 35, on the 
grounds that identical or similar apparatus giving 
equal service could be obtained in this country. 

Attention is drawn to the care necessary in examining 
contracts before executing them, and to the advisability 
of submitting doubtful cases to the Association’s 
solicitor. Attention is also drawn to the work of the 
Electrical Research Association, and to the new proce- 
dure which has been devised to give it increased 
support from manufacturers. It is noted that, as the 
result of the depression, the number of overseas students 
in members’ works fell from 195 to 172, though they 
seem to be well distributed over a number of countries. 
A scholarship scheme for Chinese students has been 
initiated, which includes arrangements for finding the 
successful candidates employment on their return to 
their own country. 

The Traffic Committee express the opinion that the 
recommendations of the Salter Report relating to heavy 
steam tractors are based on insufficient and inaccurate 
information. The mileage has over-estimated, 
and no account has been taken of the unladen mileage 
or of the time when the highway is not occupied. 
Moreover, the modern kind of engine does little damage 
to the roads and is not a competitor of the railway, 
since it mainly carries heavy and bulky machinery 
with which they cannot deal. It is considered that the 
problem should be solved by removing some of the 
existing statutory restrictions from the railways. The 
London Traffic Bill has been amended by striking out 


been 


the provision to give the Transport Board manufac- | 


turing powers, and if it now becomes law the progress 
of London suburban electrification should be expedited. 
An appropriate addition has been made to the “ General 
Classification of Merchandise ” to cover fabricated steel. 

As regards standardisation, a Mining Consultative 
Committee has been set up to discuss with H.M. Elec- 
trical Inspector of Mines any matter affecting the 
design of apparatus so far as its safety is concerned. 
Proposals were also made by the Transformer Technical 
Committee that a limit should be placed on the size of 
transformers manufactured in flame-proof form and 
that the containing tanks should be standardised. As 
a result, 15 manufacturers co-operated in the manufac- 
ture and testing of the first samples at the makers’ 
works and at Buxton. Rules applicable to the most 
modern development of high-voltage substations have 
been drafted by the Switchgear Committee for em bodi- 
ment in a British standard specification. 

During the year the French Government limited 
the importation of electrical apparatus by a system of 
quota restrictions. The Association was appointed 
the licensing body for the whole industry, and electrical 
equipment can now only be imported into that country 
if accompanied by a certificate issued by them. 


THE NEUNKIRCHEN GASHOLDER 
EXPLOSION. 
By GEWERBERAT Fr. JAcost. 
Tue explosion of a gasholder which occurred at 
Neunkirchen, in the Saar Valley, at five minutes past six 
on the evening of February 10, killed 68 people, seriously 


injured about 100, and destroyed 65 dwelling-houses | 
The total damage | 


and a large part of the gas works. 
caused is estimated at about 14,000,000 marks, or at 
the present range of exchange, 1,000,000/. The holder 
had a capacity of 120,000 cub. m., and at the time of 
the disaster contained about 15,000 cub. m. The 
gas pressure in the holder was equivalent to 250 mm. 
of water. No interruptions in the operation of the 
holder had taken place during the period of about two 
years in which it had been in commission, while no 
irregularity in working had occurred on the day of 
the explosion 

The general arrangement of the holder and its 
connecting pipes is indicated in the accompanying 


Figs. 1 and 2. The holder was provided with inlet 


|and outlet pipes, and at the time of the explosion gas 


tuted for ruthless economy the present year should | 


prove to be one of achievement and hope. 

During the year under review an additional tariff 
committee was appointed to deal with all overseas 
matters. It was felt that the result of the imposition 
of a duty on non-Empire copper might either render 
supplies inadequate or raise the price, and thus assist 
the Continental competitor. Representations were 
therefore made to the Board of Trade, and as a result, 
an agreement was reached whereby the duty was 
deferred until adequate safeguards were given against 
all such contingencies. Further, the duty, when 
imposed, is to be repealed if it is found to work 


adversely to British industry. An application was 


| outlet pipe by a blank flange at the point B. 


was passing through it. As shown in Fig. 2, the inlet 
and outlet pipes were connected by a by-pass pipe. 
This pipe, which was fixed about 4 m. above ground 
level, had a diameter of 650 mm. At the time of the 
explosion it was out of operation. It was connected 
to the inlet pipe by a valve at A, in Fig. 2, and to the 
The pipe 
had been taken down and thoroughly cleaned out, 
and just before the explosion it was the intention to 
put it into operation again. The pipe was being 
re-erected and was carried above the ground by 
supports. It had been levelled up at point B and also 
in the centre, when it was found that the flanges at the 
end A did not register, one being higher than the other. 


The workmen who were connecting up the pipe, 


accordingly, proceeded to lower this end of it by 
burning through the leg of the support on which it was 
resting. The arrangement of the support is shown 
in Fig. 3. The saddle on which the pipe rested was 
made from a piece of bar iron, and the workmen 
proceeded to burn it through at the point d with an 
oxy-acetylene jet. This operation took place quite 
close to the two flanges which were to be connected, 
and which had a gap of about 2 cm. between them. An 
explosion suddenly took place in the by-pass pipe. 
This was not the main explosion, but a pre-explosion. 
This pre-explosion was most probably due to the 
valve at A, Fig. 2, not being absolutely tight and 
allowing some gas to pass through into the by-pass 
pipe, so forming an explosive gas-air mixture. This 
mixture was then fired through the gaping flanges by 
the burning operation referred to. Any other explana- 
tion of this pre-explosion is hardly possible. The 
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| workmen who were connecting up the pipe, and none 
}of whom was killed by the main explosion, did not 


(779.8) 





notice any smell of gas before the pre-explosion. The 
main damage done by the pre-explosion was at the 
| point B, where the elbow bend was destroyed. The 
blank flange must also have been destroyed as it 
could not afterwards be found. The pre-explosion 
also resulted in the fracture of the outlet pipe at C. 
Whether the pipe was broken right across or only 
partly fractured is not possible to say. In any case, 
| the gas issuing from this fracture became ignited and 
a flame shot up against the outer wall of the gasholder. 
Witnesses state that this flame was 50 m. high and 
5 m. broad. Every possible attempt was made to 
extinguish the flame, but without success. The heat 
from it was sufficient to bring the side of the gas- 
holder, against which it played, to a red heat. After 
it had burned against the side of the gasholder for 
from 4} to 5 minutes, the great explosion followed 
that had the consequences mentioned above. 

In order to form an idea of the condition of affairs 
inside the holder while the large flame was burning 
against its outer wall, it is important to note that up 
till the last moment before the explosion the flame 
continued at its full height, from which it may be 
concluded that the gas in the holder was under pressure 
until the last. The piston was found after the explosion 
lying evenly at the bottom of the holder, and not 
displaced upwards at one side and lying at an angle. 
The parts of the piston seat were not blown out of the 
holder, as has been stated in some reports, but were 
found at the bottom of the holder with the piston. 
The upper cover, or roof, of the holder was found 40 m. 
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away and inverted, so that it must have turned over 
in the air. The plates from the upper parts of the 
wall were projected in all directions, one piece being 
found 500 m. away. Shop windows were broken as 
far as 3 miles away, and the pressure wave was felt 74 
miles away. The sound of the explosion was heard 
over a distance of as much as 160 miles. 

The lower plates of the holder casing were not, 
however, blown away; they were found lying on the 
ground alongside the holder, in the main remaining 
fast to the holder but bent outwards. The inlet and 
outlet pipes and the by-pass pipe were also not blown 
away, but lay on the ground at a few metres distance. 
From these circumstances it may be inferred that the 
explosion did not take place under the piston, but in 
the air space above it. It can hardly be doubted 
that the explosion took place in this space. In 
explanation of the explosion, it would appear that an 
explosive mixture of gas and air formed above the 
piston, and that this was ignited by the hot walls 
of the holder. The gas-air mixture could have been 
formed owing either to the enormous flame or the 
pre-explosion damaging the seal of the piston so 
that gas escaped from under the piston into the air 
space above it. It is also possible that, owing to the 
vaporisation of the thick oil in the seal, an explosive 
mixture was formed above the piston. It is possible 
that this effect and also the leakage of gas upward 
may both have contributed to the explosion. Indi- 
vidual experts may form their own opinion on the 
formation of the explosive mixture. They may also 
consider what steps can be taken as a result of the 
Neunkirchen explosion to increase the security of 
Means for doing this are available. 
There are 252 gasholders of this type in use in the 
world, 95 of them being in Germany. It is a problem 
for engineers to determine how they can best be 
provided with an arrangement which, if it cannot 
prevent the starting of such a flame, will at least 
enable it to be quickly extinguished. Then the 
waterless gasholder will be just as safe as the wet 
holder, and a repetition of the Neunkirchen disaster 
will be impossible. 


gasholders. 





ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1933.— 
Professional and amateur photographers, whether 
interested in photography from its pictorial or tech- 
nical aspects, will find, as usual, a mass of informa- 
tion and data in The British Journal Photographic 
Almanac for 1933. Of particular interest at the 
present time is an article by the Editor, Mr. George E. 
3rown, on infra-red plates and filters, by which pictures 
may be taken of distant objects through mist or fog 
of sufficient density to render them invisible to the 
eye. Portraits and groups taken in complete dark- 
ness with moderate exposures, and a photograph of 
a bust taken with the invisible infra-red radiation 
from two electric flat irons, are reproduced to illustrate 
this article. Other articles are included to assist the 
amateur photographer to obtain better results with 
hand cameras, to take kinematograph pictures at 
night, and in selecting and using modern miniature 
cameras. An “ Epitome of Progress” describes new 
methods, processes and appliances for various branches 
of photography, and formule and instructions for 
numerous photographic processes, including colour 
photography, are also given. The book contains 
656 pages, crown octavo, and 64 excellent photo- 
gravure reproductions of the best photographs of the 
year. It is published by Messrs. Henry Greenwood 
and Company, Limited, 24, Wellington-street, Strand, 
London, W.C.2, price 2s. net, in paper covers, or 3s. 
net bound in cloth covers. 


The Blue Book. The Electrical Trades Directory and 
Handbook.—The fifty-first edition of the Blue Book, 
which is published by Messrs. Ernest Benn, Ltd., 
Bouverie House, Fleet-street, London, E.C.4, at the 
price of 25s. net, follows its immediate predecessor 
in containing a Financial Section, but this has now 
been extended to include particulars of a much larger 
number of companies and organisations than was 
the case last year. The information given comprises 
such details as authorised share capital, par value, 
balancing date, profit and dividend, and its useful- 
ness should be much increased by the clear way in 
which it is set out. As is usual, the volume com- 
mences with a short digest of the patent law, which is 
followed by a number of conversion and other tables. 
These, we are glad to learn, have been submitted to 
carefully selected authorities by whom they have been 
brought fully up-to-date and may therefore be said 
to incorporate the results of the latest experiments 
and research. At the same time there is evidence that 
this process could, with advantage, be carried farther. 
The real use of this volume is as a directory and not as a 
sort of miniature Molesworth or other work of a similar 
kind. This applies particularly to the tables relating to 
interest and to foreign import duties. A useful feature 


are the lists showing the staffs of the engineering depart- 
ments at the various universities and the officers of the 
numerous engineering societies. This is up-to-date and 
well set out, while the same applies to the directory 
section proper with its alphabetical, geographical and 
classified sub-divisions. This section alone makes the 
Blue Book indispensable to the electrical industry. 

The South and East African Year Book and Guid® 
for 1933.—Messrs. The Union-Castle Mail Steamship 
Company, Limited, 3, Fenchurch-street, London, 
E.C.3, have recently sent us a copy of the thirty-ninth 
annual edition, that for 1933, of their South and East 
African Year Book and Guide. Briefly, the volume 
aims at providing the merchant, traveller, and prospec- 
tive settler with detailed and reliable information 
concerning South and East Africa. As heretofore, the 
book is divided into three main portions, respectively 
dealing with South Africa, East Africa, and hunting, 
fishing, and other African field sports in general. The 
first two portions together occupy more than 1,000 
of the 1,100 odd pages contained in the work, and the 
data given are diverse and complete. It is safe to say 
that something is written about practically every 
aspect of life in South and East Africa, such subjects 
as climate and topography, farming and crops, mining 
and minerals, labour, the acquisition of land, and 
timber and forests being particularly fully dealt with. 
Useful information on language questions, clothing, 
hygiene and public health is also given. The book 
is of value to the merchant and manufacturer at home, 
partly because it deals in considerable detail with such 
questions as imports and exports, means of transport, 
and the industrial and manufacturing activities of the 
South African Union, but also because it constitutes 
a gazetteer for office use, its index containing upwards of 
2,400 place names. The 64-page atlas of maps in 
colour of South and East Africa has long been an 
attractive feature of the Year Book, and this is sup- 
plemented, in the text, by numerous line plans of the 
larger towns and of the harbours touched at by the 
Union-Castle mail steamers. Needless to say, all the 
information contained in the volume has been carefully 
revised, and space is devoted to the decisions arrived at 
at the Ottawa Conference, and other matters of a similar 
nature. The work is edited for the Union-Castle 
Company by Messrs. A. Samler Brown and G. Gordon 
Brown, and is published by Messrs. Sampson Low, 
Marston and Company, Limited, 100, Southwark-street, 
London, 8.E.1. The price is 2s. 6d. net. or 3s. 3d. post 
free. 

Jane’s All the World’s Aircraft—There is no better 
index to the position of the world’s aircraft industry 


than this most useful publication, and an examination | 


of the 1932 edition, recently published, indicates that 
steady progress has been made in spite of the wide- 
spread industrial depression. The volume is compiled 
and edited by Mr. C. G. Grey and Mr. Leonard Bridg- 
man, and from the preface, written by Mr. Grey, we 
see that during 1932 there has been a remarkable 
increase in the amount of flying by private owners 
and a considerable increase in air transport as a public 
service. Although the mass production of war machines 
has diminished, there has been a notable output of new 
types of this class of aircraft, which Mr. Grey attributes 
to the desire on the part of the nations concerned to 
ascertain which were the best types they would be 
allowed to order under any possible scheme of dis- 
armament. As usual, the book is divided into two 
sections covering civil aviation and service aviation, 
respectively, from the historical standpoint, two 
sections giving data and illustrations of existing types 
of aeroplanes and aero-engines, and a brief section 
giving all available data on airships. The aeroplane 
section alone contains 356 pages, and includes illustra- 
tions and data of 651 machines, whereas the corres- 
ponding figures for the previous volume were 331 pages 
and 591 machines. The aero-engine section has also 
been increased, containing 93 pages this year against 
82 last year, and illustrating 176 engines, as compared 
with 161. In all cases the maximum technical infor- 


mation is condensed into the smallest possible space 


consistent with clarity and legibility, which is exactly 
what is required in a work of reference such as this. 
The editor and compilers must be congratulated on 
this feature, and the publishers, Messrs. Sampson Low, 


Marston and Company, Limited, 100 Southwark-street, | 
London, S.E.1, on the high standard attained in the | International Oil Industries Exhibition will be held at 


The price of the book, |the Royal Agricultural Hall, Islington, London, N.1, 


illustrations and letterpress. 
strongly bound in blue-cloth covers, is two guineas, | 
net. | 

Almanacs, Calendars, &c.—We have received monthly | 
tear-off calendars from Messrs. H. Birdsall and Com- 
pany, Limited, 4, Rangoon-street, London, E.C.3; | 
Messrs. The International Construction Company, | 
Limited, 56, Kingsway, London, W.C.2; Messrs. The | 
Etna Iron and Steel Company, Limited, Etna Iron | 
and Steel Works, Motherwell; Messrs. Harland | 
and Wolff, Limited, Belfast; and Messrs. Fleetway | 
Press, Limited, 11-15, Emerald-street, London W.C.1. 





—A serviceable monthly desk calendar in a metal | 


case has been sent to us by Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire.—Messrs. The 
County of London Electric Supply Company, Limited, 
County House, 46-47, New Broad-street, London, 
E.C.2, have sent us a useful wall telephone card.— 
Messrs. British Foundry Units, Limited, Retort 
Works, Chesterfield, have forwarded us a handsome 
Staybrite-steel ash tray.—A useful clothes brush has 
been sent to us by Messrs. Reason Manufacturing 
Company, Limited, Brighton.—Messrs. John Tullis and 
Son, Limited, St. Ann’s Works, Tullis-street, Glasgow, 
S8.E., have sent us a handy desk calendar and scribbling 
pad.—Weekly refill cards for their calendar have been 
sent to us by Messrs. Welin-Maclachlan Davits, Limited, 
525, Grand-buildings, Trafalgar-square, London, W.C.2. 








ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on 
Wednesday evening, March 15, at 49, Cromwell-road, 
Professor 8S. Chapman, F.R.S., President, occupying 
the Chair. The Symons Memorial Lecture was 
delivered on this occasion by Mr. P. M. 8. Blackett, 
M.A., of the Cavendish Laboratory, Cambridge. The 
subject of the lecture, which was illustrated by lantern 
slides and demonstrations, was “‘ Cosmic Radiation.”’ 
In it, the lecturer said that the study of what was now 
known as cosmic or penetrating radiation began over 
30 years ago with the experimental investigation of the 
conductivity of the air in closed vessels. By 1932, 
measurements of the ionisation had been carried out up 
to heights of 28 kilometres in the atmosphere and down 
to depths of 230 metres under water. The ionisation 
was found to be 100,000 times more intense at the 
highest point reached than at the greatest depth. 
More than 400 papers had been written on the subject, 
but the nature of the primary radiation was still 
uncertain and its origin was quite unknown. The 
ionisation was constant in time to within 2 per cent. 
at any one place, but was about 12 per cent. less intense 
at the equator than in latitudes of 50 deg. N. and 8. 
From these latitudes to the poles it was nearly constant. 
It was probable, but not certain, that the primary 
radiation incident on the earth’s atmosphere consisted 
of an isotropic corpuscular radiation with a mean 
energy of more than 10" volts. The actual ionisation 
at sea level was due to fast particles, mainly electrons, 
protons and “ positive electrons.’”’ The tracks of 
these particles could be photographed by the cloud 
method, and such photographs had shown that very 
complex phenomena of great variety and interest 
occurred in connection with the absorption of the 
primary cosmic rays by matter. Many theories had 
| been put forward to explain the origin of these rays, 
| but none seemed to fit the known facts. 





| ENGINEERING TRAINING AND 
| EDUCATION. 


| Portland House Travelling Scholarship.—Particulars 
and conditions of entry of the Portland House Travelling 
Scholarship for 1933, which is awarded and governed 
by the Council of the Institution of Structural Engi- 
neers, have recently been published. The Scholarship 
| has a value of 150/., and is open to members in any 
| class of the Institution, who are under 35 on June 10, 
1933, the date on which the competition will be held. 
Candidates will be required to sit for an examination 
| to be conducted in London and/or such other centres 
in Great Britain to be arranged, particulars of which 
| will be issued in due course. The design set this year 
|is that of a concrete sports stand. The Scholarship 
is awarded with the intention of providing an oppor- 
| tunity for the study of cements, concrete, and rein- 
| forced-concrete in foreign countries, to a candidate 
|who has already some knowledge of these subjects. 
The winner of the Scholarship will be awarded a gold 
medal, and the two designs placed next in order of 
|merit may be awarded a silver and a bronze medal, 
respectively. Further particulars regarding the 
Scholarship may be obtained from the secretary of the 
Institution, 10, Upper Belgrave-street, London, 8.W.1. 
The closing date for entries is May 20. 

















INTERNATIONAL Or INDUSTRIES Exursrrion.—The 


from July 19 to 25. The exhibition will give manufac- 
turers of oil-production plant an opportunity of demon- 
strating the advances made in recent years in supplying 
equipment to meet the requirements of improved oil- 
field and refinery technique, and the demand for more 
economical production methods. The Institution of 
Petroleum Technologists has extended to the exhibition 
its sympathetic interest and support, and is holding a 
World Petroleum Congress contemporaneously with the 
exhibition. A preliminary programme of the sessions 
of the congress appeared on page 197 ante. Full par- 
ticulars regarding the exhibition are now available, 
and may be obtained from the secretary of that function, 
5, Devonshire-street, Portland-place, London, W.1. 











, ENGINEERING. 


[APRIL 7, 1933. 








LABOUR NOTES. 


Tue Ministry of Labour estimates that at March 20, 
1933, there were approximately 9,443,000 insured 
persons aged 16-64 in employment in Great Britain. 
This was 103,000 more than a month before, but 
74,000 less than a year before. The improvement in 
employment occurred chiefly in the building, public 
works contracting, and tailoring industries. There 
was also some improvement in the iron and steel, 
engineering, motor vehicle, shipbuilding and ship 
repairing, woollen and worsted, boot and shoe, brick 
and pottery industries, and in the distributive trades. 
There was a decline in coalmining, in the cotton and 
hosiery industries, and in dock and harbour service. 


At March 20, 1933, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,170,252 wholly unemployed, 
503,377 temporarily stopped, and 102,555 normally 
in casual employment, making a total of 2,776,184. 
This was 80,454 less than the number on the registers at 
February 20, 1933, but 208,852 more than a year before. 
The total comprised 2,230,211 men, 68,252 boys, 
$23,083 women, and 54,638 girls. 


Of the persons on the registers at March 20, 1933, 
about 45 per cent. were applying for insurance benefit 
and about 42 per cent. for transitional payments, while 
about 13 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional pay- 
ments. In the case of about 54 per cent. of the total of 
2,422,064 persons on the registers who were applying for 
benefit or transitional payments the last spell of regis- 
tered unemployment had lasted less than three months, 
and in the case of about 67 per cent. it had lasted less 
than six months; about 20 per cent. of the total had 
been on the register for 12 months or more. 


Between February 20 and March 20 the numbers on 
the registers decreased by 19,235 in the London area, 
15,751 in the South-Eastern area, 8,064 in the South- 
Western area, 9,430 in the Midlands area, 17,612 in the 
North-Eastern area, and 12,278 in Scotland. In the 
North-Western area there was an increase of 1,147, and 
in Wales one of 1,219. 


It was mentioned in a recent issue that the National 
Joint Council, representing the Trades Union Congress, 
the Labour Party, and the Parliamentary Labour 
Party, had rejected the proposal of the Communist 
Party to form a “ united front” against Fascism. In 
Industrial News, Mr. Citrine gives the Council's reasons 
for its action. In the course of his explanation, he 
says : It is with the conviction that reaction 
cannot be fought by the methods of dictatorship 
that the National Joint Council has declined to assent 


to the proposal of the Communist Party and the 
Independent Labour Party for the formation of a 
‘united front’ against Fascism. In proposing the 


‘united front’ policy, the Communists insist upon the 
adoption of their full programme. They actually 
preface their proposal with a bitter attack upon the 
Socialist and Labour parties and upon the Labour 
and Socialist International. And they make it per- 
fectly plain that the * united front ’ is to be a temporary 
alliance for the period of the present emergency. In 
other words, they hold themselves free to resume their 
destructive and disruptive attacks upon the Trade 
Union and Labour movement whenever they like. 
Unity on these terms is impossible.” 

Mr. Citrine reminds those who incline to regard the 
proposals as a genuine offer of co-operation, and not 
a “partisan political mancuvre,” that the Com- 
munist Party and the Independent Labour Party are 
responsible for the divisions and disunity that ‘exist 
within the organised working-class movement to-day. 

The Communists,” he says, ‘* have continuously 
attacked the trade unions and the Socialist parties, and 
have endeavoured to destroy the faith of the workers 
in constitutional methods, in »arliamentary action, in 
the attainment of Socialism by peaceable means. 
Communism is based upon dictatorship, just as Fascism 
is, and in the exercise of dictatorship, the Communists 
have shown themselves contemptuous of the demo- 
cratic principles which the trade unions and the 
Socialist parties are determined to defend.” 


Dr. H. B. Morgan has been appointed Medical 
Adviser to the Social Insurance Department of the 
Trades Union Congress General Council in succession 
to the late Sir Thomas Legge. Dr. Morgan is a graduate 
of Glasgow University, with an extensive experience 
in almost every branch of medicine. He has made a 
special study of industrial and occupational diseases. 
He is Out-Patient Physician at Manor House Hospital, 
Golders Green, and Advisory Medical Officer to the 


Union of Post Office Workers. He was Labour M.P. 
for North West Camberwell from 1929 to 1931. 


Mr. J. C. Little, the organising district delegate on 
the North-East Coast, has been elected president of the 
Amalgamated Engineering Union on the second 
ballot. He polled 25,765 votes, as compared with 
20,726 cast for his only opponent, Mr. J. Tanner, the 
organising district delegate in the London area. Mr. 
F. A. Smith has been re-elected assistant general 
secretary. His poll on the second ballot was 32,242, 
and that of his only opponent, Mr. W. Campbell, of 
Glasgow, 13,413. 

After a stoppage lasting three days, the dispute 
at the Ford Motor Works at Dagenham was settled 
on terms. The following official statement was 
issued by the company: ‘ The chairman of the com- 
pany, Sir Percival Perry, was requested by Ford workers 
this morning to interview two deputations, which he 
received. One deputation, consisting of a dozen 
workers, represented the strikers, and the other claimed 
to represent 75 per cent. of employees, all of whom were 
anxious to resume work. The deputation from the 
strikers’ committee, in presenting their own case to the 
company, stated that the transfer of a large industry 
from the north to the south and the establishment 
of a largely expanded enterprise at Dagenham had 
created unavoidable difficulties and anomalies, but 
asked the company sympathetically to consider their 
representations, not in comparison with local labour 
rates, which were distinctly favourable, but with former 
Ford wage rates. After a lengthy, friendly talk, 
various proposals were agreed to, and the deputation 
submitted them to a mass meeting of employees, which 
unanimously decided to accept them. In consequence, 
the works will resume full production to-morrow 
morning.” 


According to the men’s delegation which inter- 
viewed the management, Sir Percival Perry’s offer 
was to increase the minimum rates of pay as follows :— 
Grade A (skilled workers, including tool-room workers 
and electricians), 2s. 3d. an hour instead of 2s.; grade 
B (semi-skilled workers), ls. 9d. an hour instead of 
ls. 7d. ; and grade C (including janitors and labourers), 
ls. 6d. instead of ls. 3d. Men whose wage rates were 
not affected by the recent cut, but who were either 
on strike “in sympathy” or were prevented from 
reaching the factory, would return at the same rates 
as they were receiving. 


Following the settlement of the trouble at the Ford 
factory, a strike took place of the employees of Briggs 
Bodies, Limited, a Dagenham undertaking which 
supplies the bodies for Ford cars. About 2,500 workers 
were said to be involved, and their principal grievance 
related to wages. 


Under the national agreements to which the National 
Federated Electrical Association and the Electrical 
Trades Union are parties, variations in wage rates 
affecting workers in the electrical contracting industry 
are announced. The changes are determined by the 
cost of living. The Grade A hourly rate is reduced 
from ls. 83d. to 1s. 7}d., plus 5 per cent., and remains 
in force until further notice. It includes a travelling 
allowance. The Grade B rate is reduced from 1s. 63d. 
per hour to ls, 5jd. per hour, the Grade C rate from 
ls. 5d. per hour to ls, 44d. per hour, and the Grade D 
rate from ls. 33d. per hour to ls. 3}d. per hour. The 
new rates come into effect on the second pay day this 
month for the period covered by that pay day, and 
will remain current up to, and including, the period 
covered by the first pay day in April, 1934. The 
corresponding new rate for mates under the London 
Agreement is ls, 4}d. per hour. 


A deputation representing the workers in the Govern- 
ment factories at Woolwich, Enfield Lock and Waltham 
Abbey, supported a claim for an increase in basic rates 
of pay of 10s. per week in the course of an interview 
last week with the Financial Secretary to the War 
Offices The unions represented were the Amalgamated 
Engineering Union, Transport and General Workers’ 
Union, Boilermakers’ Society, Electrical Trades Union, 
National Union of Brass and Metal Mechanics, and 
| Sheet Metal Workers’ Society. The claim rested, 
chiefly, on the principle, it was stated, that the Govern- 
}ment should set an example by becoming a model 
| employer, as required by resolution of the House of 
Commons passed on March 6, 1893. Mr. Duff Cooper, 
| in replying, said that the present economic and financial 
| difficulties prevented his holding out any real hope of 
an advance. 











The weekly organ of the International Labour Office 
j}at Geneva states that a private member's resolution 








has been introduced in the Swedish Parliament urging 
that the Government should investigate the methods 
whereby and the extent to which public control of 
measures of industrial rationalisation could be intro- 
duced. It is argued that since rationalising measures 
compel the community to bear certain burdens, the 
community should have some voice in the introduction 
of such measures. For this purpose collaboration 
between private undertakings, local authorities and the 
State should be brought about. The motion suggests 
the imposition of a special tax on industry, the proceeds 
of which would be used in cases where reorganisation 
due to rationalisation caused social distress, and pro- 
poses the creation of a State authority which, for 
example, might make the transfer of an undertaking 
from a locality which might be seriously affected 
thereby conditional upon the undertaking granting 
certain compensation to the locality. 


Prior to 1930, the collective farms in Soviet Russia 
possessed a considerable stock of tractors and other 
agricultural machines. Since 1930, however, State 
machinery and tractor depots have taken over most 
of the machinery, and now carry out mechanical 
operations for the farms. The depots have grown very 
rapidly in number. There were 158 in 1930, 1,228 in 
1931, and 2,270 in 1932. During 1932 more than half 
of the tractors (1,202) provided machinery for the 
grain farms, and others for the industrial crop farms 
(sugar beet 348, cotton 238, flax 246). The depots 
held 20,800 tractors in 1930, and the collective farms 
nearly as many (20,600), but in 1932 the figures had 
changed to 75,700 and 9,475, respectively. The num- 
ber of tractors held by the State farms has also risen 
(6,700 in 1928, 25,000 in 1930, 62,600 in 1932). The 
tractors supplied in 1932 (about 50,000 in number) 
were of Russian make, while about 70 per cent. of 
those supplied in previous years were imported 
largely from the United States. One-third (71,200) 
of the total number of collective farms had their 
mechanical operations performed by the depots in 
1932; on an average, each depot served 34 farms, 
each of whick contained some 90 peasant holdings. 


During the spring sowing season the machinery and 
tractor depots will operate over 38,500,000 hectares, 
or 58 per cent. of the land cultivated by the collective 
farms. There will be 320 additional depots, and the 
total power of the tractors available will be 1,487,000 
h.p., as against 951,000 h.p. in 1932. In order to give 
the depots an interest in the output of the farms, the 
authorities have decided to alter the system of payment 
for their services; this payment will now be in kind 
and proportionate to the harvest of the farms in question. 
A draft on which contracts between depots and farms 
are to be modelled was published by the Council of 
People’s Commissaries on February 5; depots which 
perform all the mechanical operations on a farm are 
to receive 20 per cent. of the grain (including maize), 
sunflower, cotton and flax harvests, 17 per cent. of the 
sugar beet and 16 per cent. of the potato harvest, 
while proportions are determined for cases in which 
only part of the operations are performed. 


A resolution adopted by the Central Executive 
Committee states that the depots are to appoint 
special supervisors, who will be responsible for the 
tractors and other machines ; damage to these will be 
punished in accordance with the Act for the protection 
of Socialised property. A Decree published by the 
Council of People’s Commissaries and the Central 
Executive Committee of the Communist Party on 
January 29 contains detailed instructions concerning 
the repairing of tractors. It is there stated that the 
factories have held up repair work, only 55 per cent. 
of the new parts required in the last quarter of 1932 
having been supplied. The new parts supplied in 1933 
are to have a value of 89,900,000 roubles (53,700,000 
for imported and 36,200,000 for Russian-made tractors). 
The sum of 2,147,700,000 roubies will be spent on 
agriculture during 1933; of this, 40 per cent. will be 
expended on machinery. The new tractors, all of 
Russian make, will have a capacity of 870,000 h.p. 

Under an agreement recently arrived at by employers 
and workers in the Austrian textile industry, and 
subsequently embodied in a Decree, the employers 
undertake to pay benefit to all workers whose time ot 
work is reduced by at least 12 hours a week, and who 
earn less than 70 per cent. more than they would 
receive if completely unemployed. In the case of 
workers in the ninth and tenth wage groups, the 
maximum thus fixed is 26 schillings if they live with 
their parents, or 33 schillings if they have family 
responsibilities or live alone. In the case of a worker 
who loses 12 hours’ work in the week, the short-time 
benefit rate is equal to a day’s unemployment benefit. 
and for every further four hours lost the benefit rises 
by 50 per cent. 
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ECONOMIC EFFECTS OF IMPROVED 
FORMS OF MODERN CARGO 
STEAMERS.* 

Consideration of the Improved Forms of Modern Cargo 
Steamers and the Effect on their Operating Costs Due 
to their Low Fuel Consumption. 

By Joun T. Barry, and J. Lesuie Barey. 

In a paper read before the Institution last year, 
entitled ‘* Fuel for Merchant Ships,t’’ it was mentioned 
by a shipowner who took part in the discussion that 
the author of that paper had approached the subject 


from the “ liner ” point of view, whereas he, the owner, | 


stated he was a “tramp” owner. The present paper 
is intended to deal with the problem which now con- 
fronts the ‘‘ tramp” owner who has money to invest, 
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minimum amount of horse-power and the minimum 
cost of running. At the same time, it is known that 
some shipbuilders have been investigating the question 
of producing a hull form for an ordinary tramp steamer 
that can be driven from 9 to 12 knots with the minimum 
horse-power and consequent economy in operating. 
Engine builders have also contributed their part, 
and have produced machinery capable of developing 
power at a reduced rate of fuel consumption per horse- 
power. The shipbuilder’s contribution to the general 
improvement in efficiency has mainly been devoted 
towards the production of an easy form of hull to drive, 
and in these investigations the fore-body lines, midship 
| section and after-body lines and appendages have 
| received individual and collective consideration. If 
| it were possible for the shipbuilder to have a free hand 
with the length, breadth and draught, he would often 
| be able to produce ships of more efficient forms. As it 
| is, restrictions are imposed on all these dimensions 
| by the lengths of berths available, widths of entrances 
| to wet and dry docks and depths of water in docks, 
| harbours and rivers in which the vessels trade. With 
| these restrictions on length, breadth and draught a 
| vessel of box-shape form would lift the maximum 
| cargo but, of course, such a shape is impracticable. 
Some firms were making use 
of model experiments before the 
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war, but it is only really since 
the war—in fact, since the end 
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designed to give a good flow of water to the propeller. 
A “streamline,” or so-called “cruiser” stern, if 
properly designed, will assist the even flow of water 
in way of the propeller, and the additional cost is 
not excessive in view of the advantages obtained. 
Considerable attention has been given to the design of 
rudders, for which certain economies are claimed, and the 
assurance is given by shipowners who have fitted these 
rudders to existing ships that these economies have 
been obtained, as shown in comparing the performances 
of their vessels on similar voyages and conditions, 
when fitted with the ordinary rudder, and after a stream- 
line rudder had been adopted. Various devices have 
been fitted to the stern-frames to obtain an uninter- 
rupted flow of water to and from the propeller, which 
have given favourable results in some cases, but have 
been discarded in other cases. This would appear 
to be a field in which further investigation might be 
carried out with advantage. One finds that a consi- 
derable number of owners still consider that triple- 
expansion engines with horizontal multitubular 
boilers are most suitable for their trade, owing to their 
simplicity and reliability, and on account of their 
undoubtedly low capital cost. The manufacturers 
of this triple-expansion machinery have introduced 
features which have reduced the fuel consumption con- 
siderably, such as superheated steam, higher steam pres - 
sure, forced draught, improved two-stage feed-heaters, 
poppet valves, more efficient auxiliaries, &c. The 

economy in fuel consumption 

has been most marked, and 

in conjunction with the im- 








proved form of hull has justi- 
ian tied the small increased capita! 











cost incurred. It is ques- 
tionable, however, whether 
further improvements can be 
made to make them as eco- 
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of the other types of steam 
engines working at still higher 

pressures with efficient auxili- 
| aries, and possibly fitted with 
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water-tube boilers. It is, 
therefore, the problem before 


types of machinery other than 
10 the triple-expansion machi- 
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SHAFT TUNNEL 
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Fie. 3. 

Length overall 440 ft. 6 in. 
Beam extreme 56 ft. 2} in. 
Load draught 24 ft. 94 in. 
Load displacement 12,635 tons. 
Block coefficient --- 0-749 

Maximum designed loaded 

speed... me ... 10} knots. 
Gross tonnage 5,484. 


Net tonnage 3,220. 

and has the conviction that even though there may be 
about 1,970,000 tons of shipping laid up in British 
ports it is only a matter of time before shipowning 
becomes again a prosperous business. One of the 
most remarkable developments which has taken place 
in shipbuilding in recent years has been the reduction 
in fuel consumption achieved by some of the latest 
cargo vessels, which enables them to operate, even at 
the present time, without loss. For some years past, 
considerable attention has been devoted to the produc- 
tion of passenger and cargo vessels which could be 
driven at speeds from 12 to 20 knots or over, with the 





* Paper read before the Institution of Naval Archi- 
tects on Wednesday, April 5, 1933. Abri lo 
t See ENGINEERING, vol. cxxxiii, page 340, (1932). 


Machinery ... Triple-expansion 
Cylinders 23} in., 40 in., 68 in. 
Stroke 48 in. 

Boilers 2 S.E. Scotch. 
Diameter 15 ft. 6 in. 

Length 11 ft. 6 in. 
Pressure ... 220 Ib. per sq. in. 
Draught ... Forced. 


of the post-war boom period—that shipowners and 
shipbuilders have fully appreciated the great value 
of tank experiments in designing hull forms of 
the ordinary cargo or “tramp” vessels. Thanks 
to the work carried out at the National Physical 
Laboratory and the results obtained, it is now possible 
for a firm maintaining a sufficiently efficient staff to 
design a form for a “ tramp” vessel without recourse 
to model experiments. Such a form may attain to 
within 5 or 6 per cent. of the most efficient form possible. 
It is advisable, however, to run a model experiment 
if it is desired to take full advantage of the very latest 
investigations regarding hull forms. It is also desirable 
that experiments should be run to test the size and shape 





of propellers most suitable for the speed and power 
to be developed, and to see that the after-body lines are 


| the manufacturers of the 
10 


nery mentioned above, to 
satisfy the tramp owner that 
the economies effected by 





A Typtcat 9,000-Tons D.W. Mopern Carco Tramp STEAMER. 


Boilers—contd. 
Superheat 225 deg. F. 
Heating surface 5,020 sq. ft. 
Auxiliary boiler Scotch. 
Diameter 13 ft. & in. 
Length 11 ft. 6 in, 
Pressure ... 220 lb. per sq. in. 
Draught ... Forced. 
Steam Saturated. 


the adoption of their machinery will so reduce the 
expenses of operation that, in spite of the additional 
capital cost involved, the ship will be able to compete in 
the world’s markets successfully, even at the present low 
rates of freights. It is necessary, however, that the 
engine builders should not be tempted to exaggerate 
their claims. Cases have arisen where claims of 
economy have not been substantiated, and this has 
resulted in an unsettling effect upon the mind of the 
shipowner, and have, in fact, caused orders for new 
vessels to be held up indefinitely. 

The great majority of shipowners who own tramp 
steamships regard coal as most convenient for their 
purpose, and as coal is one of our greatest national 
assets, it is desirable that every effort should be made 





to obtain the maximum return for every ton of coal 
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used, A great advance has been made in this direction 
in recent times, but there is still room for further 
improvement to be made in boiler efficiency. Coal in a 
pulverised form has been used, and is still being used, | 
successfully in certain steamers. Tramp shipowners, | 
however, will not consider seriously the adoption of | 
pulverised coal until the colliery owners have taken 
steps to ensure a guaranteed supply of coal suitable | 
for this method, whenever and wherever it may be | 
required. The colliery owner must, therefore, make 
such arrangements as to ensure that the requirements 
of tramp shipowners in this respect can be met. The | 
manufacturers of the pulverising plant must also | 
produce pulverising machinery at an economical 
cost. Until these requirements have been met there 
is little prospect of the tramp shipowner spending 
any additional capital on this method of burning coal. 
Oil as a fuel under boilers has proved to be convenient 
and efticient, and if obtainable at a reasonable price, 
will be used by tramp steamers. A tramp shipowner 
has to be prepared to send his vessel to any part of 
the world so as to take advantage of any freight which 
may be offered. Coal can be purchased in certain 
parts of the world at a comparatively low price. Fuel 
oil can be purchased at other parts also at a compara- 
tively low price. It would appear, therefore, that it | 
is advisable for a tramp steamer to be fitted up to 
burn either oil fuel or coal at will, so that advantage 
may be taken of using either fuel according to the 
part of the world in which the vessel is trading and the 
prices prevailing. This arrangement can be adopted 
at a reasonably low cost, and the ship which is equipped 
to burn either coal or oil will very soon repay the ship- | 
owner for the small increased outlay of capital. 

As regards cargo arrangement and gear, two derricks 
per hatch, of three or five tons lifting capacity, with 
suitable winches, still seem to be the most popular 
equipment for a vessel discharging its own cargo, and 
there does not seem to be much room for improvement 
here. With regard to hatches, however, it is necessary 
to study the regulations agreed between the shipowners | 
and trimmers most carefully, as the rules are so framed 
that minor details of arrangement may cause trimming | 
rates to be levied out of all proportion to the detail 
involved. The usual care must, of course, be taken to 
comply with the tonnage regulations so that no unneces- 
sary spaces are included in the tonnage. 

In spite of all the advantages to be obtained by 
operating with a modern tramp, shipowners, with on 
or two outstanding exceptions, have not taken advan 


tage of the position of the shipbuilding industry to 
replace their obsolete tonnage with modern tonnage 
at the low prevailing. This may be due 
to many causes, but if it is due to lack of faith in the 
shipbuilders’ ability to produce efficient ships, curves are 
given of the estimated performance of a modern 9,000 
tons d.w. For the 
owners 


sake of who are acquainted with (¢ 
Bee. oes a © 
ive 27-1, the appropriate ©)| 


to a base of speed has been drawn As an 
indication of the efficiency of the propeller and machi- 
nery, a curve of propulsive efficiency has been drawn. 
This curve of propulsive efficiency is overall, namely, the | 
effective horse-power derived from the naked model 
divided by the steam i.h.p. For those who can visualise 
the efficiency of the vessel more readily from the | 


prices now 


tramp steamer as shown on Fig. 1. 


those 
values, that 


18, 


curve 


8 

Admiralty coefficient, that is, * , a curve of this is | 
' 1.H.P. 

also given A curve giving the consumption of coal 

in tons per day given for owners 

performance of a vessel on this basis. 


who assess the 
For the latter 
curve it has been assumed that the engines will develop 
| ih.p. for 1-25 Ib. of coal per hour, and that the 
coal is of such quality as can be obtained on the Tyne 
for about I4s, 6d. per ton. 

These curves are, naturally, all drawn out for ideal 
weather conditions on loaded trial. To arrive at the 
performance of the when trading 
between this country and the River Plate, an increased 
ullowance of about 10 per cent. for fine weather voyages 
and of about 20 per cent. for average weather voyages 
should be mack \ separate curve giving the esti- 
mated coal consumption on fine weather trial and a 
second curve 10 per cent. in excess of this to represent 
fine weather voyage consumption in loaded condition 
are given on a separate diagram, Fig. 2. The curves 
given on the diagrams are as estimated by the ship 
builder, By the courtesy of a shipowner, an actual 
voyage result is indicated on Fig. 2, showing that a 
fine weather voyage from Emden to Rio gave a result 
very nearly in accordance with the estimated figures. 
At the same time, it is recognised that shipowners 
cannot estimate their voyages on a basis of fine weather 
and the result of the worst voyage from Buenos Aires | 
to the United Kingdom is also given. In the latter 
voyage of 29 days, there were six days of gales and head 
sea and six days of heavy North-East Trades. The 
average of this best voyage and worst voyage gives 
an average speed of about 9-32 knots on a consumption 


proba ble vessel] 





| frame. 
| build or buy an efficient modern vessel. 


| the 


of 17 tons of coal per day at sea for all purposes. 
Another way of looking at it is that for a round voyage 


from Emden to Rio loaded, Rio to Buenos Aires in | 
ballast, and Buenos Aires to London loaded, the total | 


coal consumption for all purposes in port and at sea 
was 1,161 tons, and the round voyage occupied 89 
days from Emden to the United Kingdom, 59 of which 
were at sea. It is admitted that better results will be 
obtained on some voyages where conditions are more 
favourable, but for estimating the cost of a voyage 
the average figures given are considered to be a fair 
basis. The elevation and general particulars of a 
modern 9,000 tons d.w. tramp steamer are given on 
Fig. 3. 

This paper represents an attempt to show the tramp 
shipowner that careful consideration has been given by 
shipbuilders to the development of efficient tramp ships, 
with the object of providing the owners of these ships 
with an economical weapon to fight the intense com- 
petition of their foreign, and frequently State-assisted, 
rivals. A shipowner has informed the authors that one 
of his post-war vessels carrying 8,500 tons d.w., burnt 
1,800 tons of coal for the round voyage recorded in 
the paper. It will pay owners of such vessels to look 


into the question of -investing in new economical 
tonnage. The problem which now confronts the ship- 
owner who wishes to invest money in shipowning 


is to decide which of the following alternatives he 
should adopt. He can either buy a pre-war vessel at 
low capital cost and heavy maintenance expenses, 
or he can buy a post-war vessel and modernise her 
as far as practicable, or else he can build the very 
latest thing in modern efficient cargo “tramps” at 
the relatively low prices now prevailing. 

If he adopts the first course, he will have low deprecia- 
tion and insurance charges, but he will have high and 
possibly erratically high maintenance charges, and a 
ship with only a limited useful life left. He also runs 
the risk of having to replace his tonnage when prices 
have stiffened and no old second-hand tonnage 
available. If he adopts the second course, he will, 
no doubt, obtain a cheap ship, but many of these 
vessels built immediately after the war have notoriously 
inefficient hull form, and it is debatable whether it 
is an economical proposition to attempt to rejuvenate 
their machinery and make the only hull modification 
possible, namely, streamlining the rudder and stern- 
If he adopts the third course, he will either 
If he does buy 
a modern second-hand vessel he should make certain 
that it really is well designed from a propulsive and 
mechanical point of view, and built by a builder who 
understands and has given effect to the latest improve- 
ments. An indication of what an owner should obtain 
in an efficient modern vessel can be observed from a 
study of the curves drawn on Fig. 1. 
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THE SEVERN BARRAGE SCHEME. 


Tue report of the Expert Co-Ordinating Sub- 
Committee, which, as mentioned in our issue of March 
17, was appointed by the Severn Barrage Committee of 
Economic Advisory Council, to supervise the 
various geological, hydrographic and _ engineering 
investigations, which were carried out in connection 
with this scheme, has now been published by H.M. 
Stationery Office.* The chairman of this sub-com- 
mittee was Sir John Snell, the members being Vice- 
Admiral! Sir H. P. Douglas, Hydrographer of the Navy, 
Professor A. H. Gibson and Sir Basil Mott, with 
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the geological point of view, the formation consisting 
of Triassic sandstone and marl. The former is a 
fairly strong rock, and though its thickness is not 
everywhere known, a trial bore on the western margin 
of the site showed alternating beds of sandstone and 
marl to a depth of 35 ft. resting on Pennant grit. 
The marls are sometimes sandy, but as a whole are 
compact and firm, and there is no reason to suspect 
that they are pervious to water. The Shoots channel 
at this point is about 1,300 ft. wide and about 120 ft. 
deep below Ordnance Datum. Pennant rock is exposed 
on the western side underlying Triassic dolomitic 
conglomerate. 

After the English Stones had been selected as a 
site for the barrage, the first point for consideration 
was the effect of the latter on tidal levels, siltation, and 
navigation generally. Professor Gibson has prepared 
a full report of the results obtained with a model of the 
estuary on these points, which will be published later. 
His conclusions may, however, be summarised as 
follows :—The experiments showed that the construc- 
tion of a barrage would have the effect of lengthening 
the period of flood and shortening the period of ebb 
tide, the difference at Avonmouth being 24 minutes at 
springs, 18 minutes at means, and five minutes at 
neaps. The total duration of the tides would, of 
course, remain the same, though the range would be 
slightly reduced. The construction of a barrage would 
also reduce the amount of water flowing down the 
Bristol Channel from the Severn on a tide from 24,500 
million cub. ft. to 12,506 million cub. ft. on springs, 
from 19,500 million cub. ft. to 11,317 million cub. ft. 
on means, and from 12,800 million cub. ft. to 7,630 


million cub. ft. on neaps. As regards navigation, 
it was found that the strength of the inflowing 


current would not exceed 3-8 knots at a distance of 
400 yards in front of the sluice gates, while the effect 
of the discharge from the turbines could be overcome 
by arranging suitable “ locking” times and by provi- 
ding guide piers at the lock entrances. The sluices 
would be opened to allow the tide to fill the upper 
estuary from about 2 hours 54 minutes after low water 
at Avonmouth until seven minutes after high water, a 
period of 2 hours 53 minutes. At mean and neap tides 
the periods would be 3 hours 5 minutes and 3 hours 
34 minutes respectively. At spring tides the turbines 
would begin working, and discharge water, 1 hour 
18 minutes after high water at Avonmouth on spring 
tides and continue for 7 hours 50 minutes. The 
corresponding periods of operation at mean and neap 
tides would be 7 hours 21 minutes and 6 hours 30 
minutes. Locking could therefore take place from 
about two hours before high water until about 14 hours 
after high water. 

The experiments also showed that the introduction 


|of a barrage would increase the siltation in the tidal 





Mr. Shirley Hawkins, of the Ministry of Transport, as | 


secretary. The report is extremely detailed and is 
accompanied by a number of maps, two of which we 
have reproduced. While, therefore, the extracts given 
below indicate the general tenor of the arguments and 
the conclusions based on them, those more closely 
interested would do well to refer to the original 
document. 

The report is divided into a number of sections. 
first, dealing with the various physiographical, engi- 
neering, commercial, economic and other problems that 
had to be considered, need only be referred to in passing. 
their nature will be evident from what follows. 
We may also, for the same reason, omit the section 
which gives in considerable detail information regarding 
the courses of the Severn and the Wye, their depths 
and tides at various points, as well as an account of 
the principal industries and docking facilities available 
in certain towns on their banks. A report prepared in 
1924 by Sir John Flett, F.R.S., the Director-General 
of the Geological Survey, and Messrs. E. E. L. Dixon 


and T. C. Chantrill showed that three possible sites 
for a barrage were available. These were at the 
English Stones, from Aust Rock to Bleachley and 


from Oldbury Sands to Pillhouse Rocks, the positions 
of these places being shown on the map reproduced in 
Fig. 1. 
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basin by about 800,000 cub. yards per annum during 
the first twenty years of operation, after which the rate 
of deposition would be considerably reduced. As much 
of the silt deposit occurs on banks and in parts of the 
basin remote from the navigable channel, it is estimated 
that the dredging of 600,000 cub. yards per annum 
would enable the latter to be kept at its existing level 
between Bleachley and Sharpness. It not con- 
sidered that the construction of the barrage would have 
much effect on either land drainage or sewage disposal, 
while experiments indicate that for flood discharges 
of less than 18,000 cusecs, which corresponds to about 
four times the mean river flow, the high-water level 
at spring tides would everywhere be less with than 
without a barrage. With floods of greater intensity 
the position would be reversed. The height in the 
basin could readily be limited by closing the sluices 
before high water. The basin low-water levels could 
also be maintained at much the same height by running 
the turbines at greater gate openings. 

As regards the effect of a barrage on the configuration 
of the bed of the estuary, it appears from the model 
experiments that a general flattening of the banks and 
a reduction in the longitudinal gradient would be pro 
duced above the barrage, though below it the average 
depth of the deep water channel between the Shoots 
and Avonmouth would remain about the same. Naviga- 
tion would not, therefore, be injuriously affected below 
the barrage, while above it a comparatively small 
amount of dredging would make it at least as good at 
high tides and considerably better at all other times. 
Reasons are also given for assuming that the barrage 
would not interfere with the drainage from the Forest 
of Dean coalfield, that it would bring a new harbour 
into existence above the English Stones, and thus have 
a material effect on the canal system through Gloucester 
and Worcester to Birmingham, that it would improve 
road and railway connections to and from South Wales, 
and that Severn and Wye fisheries would not be 
injuriously affected either by the main scheme or by 


18 


Of these the first was the most suitable from |;,e erection of a storage reservoir, if proper pre- 


cautions were taken. 
The amount of electrical energy which would be 
available from the barrage was calculated by Professor 
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Gibson from the tide curves at half-hourly inter- 
vals and independently by Mr. Shirley Hawkins at 
intervals of 15 minutes, representing a fall of from 3 in. 
to 8 in. per quarter of an hour according to the work- 
ing head of the turbines. Both sets of calculations gave 
almost the same results. It was assumed that the 
minimum working head at the beginning and end of 
each period would be 5 ft., and investigations showed 
that the most economical scheme would require approxi- 


mately 67 turbines of the type mentioned below with | 


runners 20 ft. in diameter. In computing the potential 
output the losses due to flow over the English Stones 
were taken into account, and it was assumed that the 
maximum output per turbine at spring tides would 
not exceed 17,000 brake horse-power, that the English 
Stones would have to be excavated to — 8 ft. O.D.* 
and that the high water level at Bleachley would be 
+ 23-0 ft. O.D. at spring tides, + 18-0 ft. O.D. at mean 
tides and +12-5 O.D. at neap tides. In doing this, 
various cycles of operation were investigated, all 
of which had the same initial and final heads. The 
essential results of this investigation are given below : 
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Taking 706 tides per annum, the total potential 
output would be 2,252,000,000 kWh per annum, or 
2,182,000,000 kWh, if the maximum demand at 
spring tides were reduced to 700,000 kW. In these 


ESTIMATED DISCHARGE AND OutTpUT aT BaRRAGE. 


figures given would reduce the output owing to increase 

| in the losses of head over the English Stones. A 
| slightly greater output could be obtained by delaying 
| the opening of the turbine gates, so as to get a larger 
| mean working head, but this would curtail the working 
| period, 

The civil engineering works, designed by the con- 
sulting engineers, Messrs. Coode, Wilson, Mitchell and 
Vaughan-Lee, in collaboration with certain specialist 
manufacturing firms, provide for the construction of a 
sluice dam 6,825 ft. long across the southern portion 
of the English Stones, and extending from the eastern 
shore and the eastern margin of the Shoots, where it 
would join the southern extremity of the turbine dam 
as shown in Fig. 2. The latter would be 4,550 ft. long, 
and would be constructed on the English Stones along 
the eastern margin of the Shoots, making a junction 
up stream with the southern return-wall of the three 
locks. One of these locks, which would also be located 
on the English Stones, would be 750 ft. long, between 
the end caissons, the width between the copings being 
| 80 ft., the level of the caisson sills — 30 ft. O.D., and 
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the coping level + 350.D. This lock would permit the 
passage of vessels up to 25,000 gross tons. The second 
lock would be similar, except that it would have an 
| intermediate caisson, so that it could be divided into 
| two compartments 400 ft. and 325 ft. long respec- 
| tively. The third lock would also be 750 ft. long, but 
| the width between the copings would only be 750 ft., 
and the level of the caisson sills — 25 ft. O.D. An 
intermediate caisson would divide this lock into 
two separate compartments, 475 ft. and 250 ft. long, 
| respectively. An embankment dam, 4,000 ft. long, 
| extending from the western sides of the locks to the 
| western shore, would close the Shoots. Rail and road 
| communication between the two shores would be 























- 
weer s. | Level of Working Head. | Maximum Working Maximum | Output. 
n ro Basin. f Low Water. | — Discharge. | Period. Demand. Million 
og | Maximum. | Minimum. | 1 gmiere ner’ «| } 
: ‘ - : (- $ per vn ’ 
+ Ft. O.D. + Ft. O.D. Ft. Ft. Cusecs. Tide. kW. kWh. 
es ae ata 
Springs 23-0 9-1 31-8 5-0 | 580,000 | 7-83 797,000 =| 4-68 
Mean 18-0 4-2 21-9 5-0 | 520,000 | 7°35 685,000 8-19 
Neaps 12-5 2-2 13-4 5-0 ; 400,000 | 6-5 | 327,000 1-30 
calculations, the turbine efficiency was taken at | established by a viaduct over the English Stones. 


0-94 at spring tides, 0-93 at mean tides and 0-9 at 
neap tides. The output would be increased by 2 per 
cent. if there were 72 turbines. Owing to the limitation 
of the maximum output per turbine to 17,000 brake 
horse-power, the level in the basin at spring tides 
would not be reduced below +9-1 ft. O.D. This rate 


of output would be maintained for about 4-5 hours, | 


during which period the turbines would be working 
below their maximum capacity. Any attempt to reduce 
the low water level at mean and neap tides below the 





* Levels throughout are referred to the Liverpool 
Ordnance Datum. 





This viaduct would be connected with the locks, which 
would be crossed by lifting bridges. Thence the road | 
and railway would run along the embankment dam. | 
|To avoid interruption of traffic, the railway and 
| road would cross both the up-stream and lower stream 
‘ends of the locks. 

| The design of the sluice dam would enable the 
| impounding basin to be filled to the capacity of any 
normal tide. To provide the requisite stability against 
| the hydrostatic pressure when the sluice gates were 
| closed, comparatively narrow but long piers would be 
|necessary. These piers would be 12 ft. 6 in. wide and 


thus allowing a clear opening of 40 ft. In this way 
130 openings, giving an effective width of waterway 
of 5,200 ft., would be obtained. The sill level has been 
placed at — 10 ft. O.D., and it is proposed that the 
English Stones should be excavated to — 8 ft. O-D., 
in order to reduce the friction losses to reasonable 
limits. The piers would be brought up to a level of 
+ 32 ft. O.D., or 3 ft. above the highest recorded tide. 
Surmounting the main piers would be auxiliary piers 
34 ft. high and 7 ft. wide, to support the gate-raising 
and lowering equipment. Downstream of these piers 
would be a service road, providing rail connection with 
the shore and the turbine dam and carrying cranes for 
lifting out the gates. The gate-operating gear would 
consist of an electrically driven central crab connected 
by cross-shafting to two end crabs containing the 
winding barrels. This would be designed to permit 
operation under the severest conditions of water 
pressure, though normally there would be little differ- 
ence between the water level on each side. It is 
proposed that the gates should be operated in 13 
groups of 10 units each, and it is estimated that the 
whole could be lifted or lowered in 10 minutes, control 
being effected either from a central point or on the 
spot. Temporary stop gates would be provided to 
enable repairs to the main gates to be carried out. 

The turbine dam would be of the gravity type, and 
in order to keep the maximum intensity of pressure 
within reasonable limits, a considerable thickness of 
masonry would be placed between the turbine units. 
Temporary stop gates could be arranged in both the 
inlet and outlet passages, which would also be provided 
with dewatering apparatus. Space for the cooling- 
water pumps, pipes and cables, and for screens on the 
upstream side have been allowed for. For transport 
purposes a standard-gauge line would be laid along 
the turbine dam and two 200-ton cranes would be 
installed to enable the combined weight of the turbine 
runner (112 tons) and the generator rotor (80 tons) to 
be dealt with as a whole. 

On spring tides the period during which vessels 
could enter or leave the locks would extend from about 
three hours on either side of high water, the corre- 
sponding period on neap tides being from 2} hours 
before to 24 hours after high water. During the latter 
parts of these periods the turbines would be in opera- 
tion, and an appreciable current might be created 
across the channel leading to the down-stream end of 
the locks. This would not, however, be excessive, 
and vessels in the immediate vicinity of the locks 
would be protected by the guide pier mentioned below. 
As the water level in the impounding basin might be 
higher or lower than the tidal level downstream, it 
is proposed that caissons of the sliding type should 
be installed. These would be withdrawn electrically 
into a recess in the side wall of the lock and subse- 
quently replaced by the same gear. The caisson deck 
would form a roadway on which the railway track 
would be laid. This deck would be of the hinged 
falling type, and would automatically drop so as to 


withdrawn. The main portion of lock work would be 
in mass concrete, but the walls would be faced with 
brick and the sill stones and quoins at the caisson 
recesses and grooves and the facing of the recesses, 
as well as the copings, would be of granite. The filling 
culverts would be carried along the main walls with 
outlets at intervals. A guide pier, 750 ft. long, would 
be constructed up and down-stream between the 
approaches to locks Nos, 1 and 2. This would be an 
openwork steel structure. On the western side and 
at each end of lock No. 3 would be a shorter guide pier 
in the form of connected dolphins. To provide protec- 
tion to the upstream entrances, an embankment and 
reclamation area would be constructed on the east 
side of the locks in a northerly direction, and could 
be used for the disposal of excavation and subsequently 
for workshops and buildings. 

The general width of the deep channel at the site 
of the proposed embankment dam is about 1,200 ft. 
with a maximum depth of — 80 ft. O.D., or about 
60 ft. below the level of low water at spring tides. The 
tide reaches a velocity of 8:75 knots on the flood at 
spring tides, and the duration of slack water is negligible. 
It is therefore proposed that the dam should be con- 
structed by depositing two banks across the channel, 
one of these being for the upstream, and the other for 
the downstream, face. The space between these banks 
would then be filled with suitable material to give a 
watertight core. After a base of rubble had been formed 
across the waterway, the bank would be built up as 
high as possible by deposition from hopper barges and 
would be completed by tipping from the shore. When 
the two side banks were completed the space between 
them would be made watertight by filling, sand being 
considered the most suitable material for this purpose. 
The inner slopes of the two rubble banks would have 
to be coated with gravel to prevent the withdrawal of 
the sand. The upstream and downstream faces would 
be protected with stone or other pitching, a concrete 





91 ft. long and would be spaced at 52-ft. 6-in. centres, 





parapet wall would be constructed along the upstream 
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edge, and there would be a subway for water mains 
and cables. 

To ensure the completion of the works within a 
reasonable period, operations would be conducted 
simultaneously from as many points as practicable. 
Communication from the shore to the locks and both 
ends of the turbine dam would be established as soon 
as possible, but this could not be done from the western 
shore, as that would interfere with navigation. It 
would be desirable, therefore, to construct a temporary 
viaduct between the eastern shore and the locks first, 
followed by a temporary cofferdam enclosing the site 
of the locks. When the area thus enclosed was 
dewatered the work of constructing the locks could 
be started, beginning with the eastern wall of Lock 
No. 1 and the western wall of Lock No. 3. When 
completed, these walls could be joined to the northern 
and southern walls of the cofferdam and the eastern | 
and western walls of the latter removed. The sluice 
dam could be constructed simultaneously with the 
above work, a sufficient length of cofferdam to enclose 
the sluice dams being built and the permanent work 
started. A further similar length of cofferdam could 
be prepared for the next section, and when the first 
permanent length had been sufficiently completed its | 
cofferdam could removed and used for the third 
length, and so on. It would be desirable to start the | 
turbine dam at its northern end, but when the sluice 
dam was completed work on both ends of the former 
could be proceeded with simultaneously in stages of, 
say, 500 ft. It would be most economical to construct 
each pier of the viaduct independently during such 
hours as the rock surface was bare. Before navigation 
across the site of the embankment dam was stopped, 
at least Lock No. | and the two large guide piers would 
have to be finished and the remainder of the works, 
including the embankment to the north-east, would 
have to be sufficiently completed to allow the removal 
of the temporary cofferdam. 

The excavated materials would be used for forming 
the embankment and reclamation area north and 
east of Lock No. 1 and for blo« king the deep portion 
of the Shoots up to 30 ft. O.D. When this had been 
done and the shipping diverted through Lock No. 1, 
work on the embankment dam could be resumed by 
building rubble pilot banks from the locks to the 
western shore on the upstream side to enable the 
rest of the work to be carried out in reasonably quiet 
water. Subsequently the rubble bank facing the | 
southern part of the embankment dam could be under- 
taken, the material required down to 30 ft. O.D. 
being dredged from the English Stones downstream 
of the turbine dam. The upper portion could be made | 
of rubble obtained from quarries, and before the com- 
pletion of the southern bank a rubble cross bank 
might be tipped between the northern pilot bank and 
the completed portion of the southern bank so as 
to form a pocket into which the sand-filling could be 
pumped. This filling could be dredged from the bed 
of the basin up stream. 

Experiments made by Professor Gibson showed that 
the excavation of the English Stones to a level 8 ft. | 
O.D. would increase the amount of power available 
and that it would also be advisable to excavate the | 
rock down stream of the turbines to 35 ft. O.D. This | 
would mean an excavation of 4,500,000 cub. vards 
on the English Stones and 2,500,000 cub. yards for the 
turbine discharges. It would be possible to postpone 
the former operation until the work as a whole was 
sufficiently advanced to retain the water in the im- 
pounding basin at such a level that dredging could be | 


The methods | 


be 


carried out in comparatively still water. 
by which this could be effected are discussed at some 
length, and it is pointed out that as one of the locks | 
must be available for shipping before work on the | 
embankment dam can reach a certain stage, a sufficient | 
quantity of excavation in the approaches to the locks 
would have to be effected. As this would have to be 
carried out while the stream was still appreciable, 
floating craft could not be employed, and it is therefore | 
desirable that the rock should not be removed to a| 
greater depth than — 15 ft. O.D. This would only 
involve the removal of 40,000 cub. yards and might be | 
economically undertaken by hand in the dry. 

As regards material, the rovk excavated from the 
English Stones would not be suitable for concrete, | 
but ample supplies of gravel, sandstones and limestones 
exist in the neighbourhood. Suitable sand is also 
available. Granite could be brought from Cornwall | 
and the stone and bricks for facing would be obtainable | 
in the district. There need, it is stated, be no anxiety | 
as to the quality of the foundations and it is unlikely | 
there would be a general percolation of water. If there 
was this could be prevented by cementation. 





It is, | 
however, suggested that a series of deep borings should | 
be made along the site. 

The fact that the maximum working head would | 
not exceed 35 ft. would necessitate the use of some | 


form of propeller turbine, in order to obtain a reason- | — 


ably high speed of rotation, while as the head would vary | 


from 5 ft. to this maximum machines of the movable 


| blade type are recommended. The reasons given for this 


are that their overall efficiency is higher at low heads and 
is maintained at much lower discharges. This has the 
advantages that less water is used and that the water 
thus saved can be used at the higher heads and thus 
develop more power. The flow may be reduced 
without such a large loss of output towards the end of 


the working period and a lower low-water level can be | 


adopted in the tidal basin or a smaller amount of 
excavation will be required with the same low water 
level than if fixed blade turbines were used. The 


| overload capacity is greater, starting up and synchron- 


ising are easier and the provision of a quick-closing 
sluice gate, which would operate if the governor gear 
failed, is unnecessary. On the other hand, a movable 
blade turbine is more complex and more expensive. On 
the whole, however, the balance is in its favour, and it 
would be possible to construct machines with runners 
up to 30 ft. in diameter, if needed. The factors to 
be taken into account in determining the best diameter 
are that the units should be as large as possible for 
reasons of cost, efficiency and space occupied. On 
the other hand, the cross-section of the dam and the 
depth of the turbine outlets and of the foundations 
increase rapidly with an increase in size. A runner 


with a diameter of about 20 ft. has therefore been 
| selected as offering the greatest advantages. 
Experimental investigations carried out by the 


turbine manufacturers have resulted in the develop- 
ment of a turbine with a maximum efficiency of over 
90 per cent, at all heads between 14 ft. and 30 ft., and 
of 79-2 per cent. at a head of 6 ft., the speed being 
62-5 rpm. The values of the water discharges, 
efficiencies, and brake horse-power have been calculated 
for all heads from 5 ft. to 35 ft., with maximum suction 
heads of — 4 ft., 0 ft., + 4 ft., and + 8 ft. The water 
would be taken to the turbine through a concrete 
spiral channel, the approach to which would be divided 
into three parts by two vertical walls. The width 
of each section would be 14-5 ft., and the maximum 
height 33-5 ft., the total area being 1,457 sq. ft. The 


| draft tube has been designed in accordance with the 


It would have a width of 44 ft. 
The maximum depth of 


result of model tests. 
and an arched roof and invert. 


the outlet would be 25-2 ft., and the effective discharge | 
area would be about 1,000 sq. ft. Stainless steel would | 


be used for the propeller blades. 

The normal capacity of the plant would be 777,600 
kW, and would be divided into eight blocks, each 
with a capacity of 97,200 kW. Each block would 


| consist of nine turbines, when the output was 100,000 


would be reduced when it fell below that 


kW, but 


figure. 


open, would generate three-phase current at 11 kV 
and a frequency of 50. The generator voltage would be 
stepped up to 132 kV for transmission, and each group 
of alternators would be switched by a single 132-kV 
automatic oil switch. An auxiliary supply for opera- 
ting the sluice gates, pumps, and other plant, would be 
obtained from the grid through step-down transformers 
installed in a station at the north end of the turbine 
dam and would be transmitted to the locks and bridges 
at a pressure of 11 kV. The supply to the turbine and 
sluice dams would be dealt with in eight substations 


| in the former, the final distribution being at 440 volts. 


The main blocks of power, as well as the auxiliary 
supplies, would be controlled on a supervisory system 
from a station on the embankment north of the turbine 
dam, and east of the locks. 

The remainder of the report of the Expert Co- 
ordinating Sub-Committee deals with the cost of the 
scheme, and has already been reproduced almost in 
full in the report of the main Committee*. Attention 
may, however, be called to certain further data. The 


total cost of the works would be 29,325,000/., of which | 


20,334,0001. would be spent on the power scheme. 
Of the former sum, about 16,000,000/. would be required 
for masonry works and 12,000,000/. for steel and iron- 
work, machinery and electrical equipment. The sum 


of 20,334,0001. would be increased to 25,475,0001. by | 


capitalised interest at 4 per cent. during the construc- 


| tional period of 15 years, and on completion, this capital 


sum would be met by three loans, one for 15,343,2001. 
for 75 years, one for 6,393,5001. for 30 years, and one for 


3,729,8001. for 20 years, for the civil engineering work, | 


steel work, and turbines and electrical equipment, 
respectively. 
would amount to 1,291,454/., while in 
163,8351. is allocated to repairs and maintenance, 


30,0001. to dredging, 22,0001. to supervision and 
operation, 18,5801. to management, and 98,000/. to | 


rates, giving a total annual cost of 1,623,869/., or 
6-38 per cent. of the capital expended. On an annual 
output of 2,252,000,000 kWh, the cost per kilowatt- 
hour would, therefore, be 0-173d. Allowing 2 per cent. 


of the total output for auxiliary purposes, 2,207,000,000 | 


kWh would be available for transmission at an average 


rhe sets would be of the vertical type, and the | 
alternators, which have been designed to run in the | 


The annual capital charges on this sum | 
addition, 





* See page 307 ante. 


| cost of 0-1765d. per kWh. At the expiration of 75 
| years, the working costs would be reduced to 647,928). 
| per annum, and the net cost per kilowatt-hour to 
| 0- 106d. 

For reasons, which have already been given, it is 
| considered that the scheme would not be economically 
| practicable without a secondary storage system, 
| either in the form of a high-level reservoir into which 
water would be pumped, or in the form of thermal 
| storage. The latter does not, however, appear to be 
| practicable, and a scheme for an elevated reservoir 
|at Trelleck Grange, with an inlet for pumping water 
| from the River Wye at a point about 8} miles above 
| Bleachley Point, was considered. This site would 
| necessitate a pumping main just over two miles in 
length from the river to the reservoir, the latter 
| having a top water level of + 500 ft. O.D., and a 
| bottom, at a level of + 300 ft. O.D., at the end nearest 
|the dam. The maximum height of the dam would 
| therefore be over 200 ft. The reservoir would have 
|an area of about 750 acres, and would be utilised in 
| the way already described. To complete the investiga- 
tion it would be necessary to ascertain what the effect 
of pumping so much water from the Wye would have 
on the fishery interest, and of the deposition of silt 
from the tail races of the secondary turbine plant. 
| The proposed site for the reservoir would also require 
| further examination, and drawings and detailed 
| estimates would have to be prepared. 


| THE NIAGARA CAR WASHER. 

| Tue Niagara car washer shown in the accompanying 

| illustration is a single-hose machine of compact size, 

| made by Messrs. Laycock Engineering Company of 

| Sheffield. Although the motor is arranged vertically, 
the pump is of the three-throw plunger type, the 
drive being by worm and worm w heel. The machine 
consists of two castings, one of which accommodates 

| the motor and drive, and the other the whole of the 














| pump gear, together with valves, unloader, Xc., the 
two being set together on a single base. 
The motor is of 1 h.p. capacity, mounted on a venti- 
lated casing and direct coupled to a vertical worm 
gearing with a phosphor-bronze worm wheel on the 
crankshaft. The latter runs at 100 r.p.m., the working 
pressure being 375 lb. per square inch. Ball bearings 
are employed for the motor and crankshaft, and a 
| ball thrust for the worm. The pump has cylinders of 
|a bore of 1} in., the stroke being 2 in.; the plungers 
| are of stainless steel. The suction and delivery valves 
are easily accessible through the top of the casing. 
| The stuffing boxes can be attended to through an 
| opening in the middle of the frame, closed normally 
with a cover. The valves are of phosphor bronze, and 
are of the mushroom type, the spindles having long 
guides. The valve seats are replaceable. The auto- 
matic unloading valve is accommodated directly in 
the pump chamber casting, with a view to eliminating 
leakage from joints. The unloader comes into action 
if a nozzle is shut off, and relieves the pump. A hand 
| priming valve and port into the pump chamber are 
| provided. The machine weights 2} cwt., and occupies 
| a space of 29 in. by 26 in. by 16 in. width. A 20-gallon 
|tank is supplied for situations where drawing direct 
| from the supply mains is not permitted. 
= — —————————— 
CaLnEnpar.—We have received a monthly tear-off 
|ealendar, for 1933-1934, from Messrs. Metropolitan- 
| Vickers Electrical Company, Limited, Trafford Park, 
| Manchester, 17. 
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THE GLUCOSE INDUSTRY. 
By A. E. Wiiuiams, F.C.S. 
(Concluded from page 238) 
CONCENTRATION OF THE LIQUOR. 


In the concentration of glucose liquors the type 
of plant best suited for the operation depends on a 
number of factors which vary widely in different 
establishments; the local conditions regarding 
steam and water supplies, the quality of glucose 
required, and the initial outlay for the plant are all 


Fig. 2. 





discolouration remaining in the mother-liquor. 
In the case of solid glucose manufacture, the weak 
liquor must be evaporated to a specific gravity of 
1-500 to 1-520, so that the concentrated liquor may 
be run from the evaporating plant into moulds to 
solidify as a homogeneous mass, The concentration 
of this grade is usually carried out in two stages, 
the later stage invariably in some type of 
“ finisher’? or vacuum pan, whereby some little 
discolouration often occurs, but in this instance, 
discolouration, if not excessive, is not important. 
































a: Th. 
< ~ 
\ , 
\ \ 
» \ 
Wy 
YY 
\\ 
— 
: 
yguor : 
« 
= | 





Fig.4. 





CONDENSED WATER 
TO TRAP 























(3614 Cc) 











vapour from the liquor, and materially assists in 
reducing entrainment to a minimum. A portion 
of the liquor passing to the side separator is re- 
turned to the bottom of the evaporating vessel for 
further circulation, and the partially-concentrated 
balance is passed forward as feed to the succeeding 
evaporating vessel. The circulation of the glucose 
liquor in this type of evaporator is very rapid, so 
that the evaporative rate is very high, and the 
liquor passes through in the minimum of time, thus 
avoiding prolonged exposure to elevated tempera- 

















tures with consequent discolouration of 
the glucose. A novel feature of this plant 
is that the introduction of the side separa- 
tor permits of a very short “‘ topheader ”’ 
with a readily removable hinged cover as 
shown in Fig. 2. On this being opened 
and the bottom swung down on its hinges, 
the whole of the liquor side of the evapo- 
rating vessel is exposed for examination 
or cleaning; the latter operation can be 
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carried out without waiting for the plant 
to cool down, while the men who are 
carrying out the work are in the open air. 
Fig. 4 shows a complete Blairs triple 
effect evaporating plant of this type, with 
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important considerations, 
in three distinct grades, viz., liquid, solid and crystal. 
For the grade known as liquid glucose the weak 
decolorised liquor must be concentrated to a 
Specific gravity of between 1-410 and 1-430, and 
this operation must be carried out with little or no 
discoloration of the liquor. Crystal glucose requires 
a liquor of specific gravity between 1-350 and 1-370 
from which to form the crystals, and in the evapora- 
tion of the weak liquor to this density a small 
amount of discoloration is not of first importance, 


Glucose is manufactured | 





since water-white crystals can invariably be 
produced from a faintly discoloured liquor, the 


Both liquid and crystal glucose liquors are 
generally obtained by the concentration of the 
liquor in some type of film evaporator, a typical 
example, by Messrs. Blairs Limited, of Glasgow, 
being illustrated, in sectional elevation and plan in 
Figs. 2and 3. These show a vertical-type evaporator 
in which the solid drawn brass tubes are normally 
about 8 ft. long by 1} in. external diameter. <A 
special feature of this plant is that the mixed 
glucose liquor and vapour, on rising from the 
evaporating tubes passes tangentially into the 
side separator, where the vortex motion thus 
produced greatly facilitates the liberation of the 








vacuum equipment and auxiliary pumps 
as arranged for the concentration of 
glucose liquors. A and B are the first 
effect evaporator and separator, C. and D 
and E and F representing the correspond- 
ing second and third stages. G is the three-flow 
surface condenser, H the vacuum pump, and J the 
liquor feed pump. The plant also embodies water 
and liquor extraction pumps K and L. 

Figs. 5 and 6 represent another type of film 
evaporator frequently used in glucose manufacture. 
This is the Kestner Climbing Film evaporator, 
made by the Kestner Evaporator and Engineering 
Company, Limited, 5, Grosvenor-gardens, West- 
minster, 8.W.1. The principle on which the 
Climbing Film evaporator is based will best be 
understood from the diagram Fig. 5. This shows an 
evaporator tube surrounded by a jacket containing 
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steam as a heating medium, the evaporating tube 
being 23 ft. long by 2 in. internal diameter. Weak 
glucose liquor is fed into the tube from a tank about 
3 ft. above the bottom tube plate. Since the liquor 
entering the tube has been pre-heated, on steam 
being applied to the outer surface of the tube 
ebullition at once takes place inside, releasing a 
volume of vapour which must find its way to a region 
of lower pressure by passing up the tube. As this 
volume of vapour or steam seeks to ascend, it forms 


itself into a core in the centre of the tube, carrying | 


up the glucose liquor as a film round the inner 
surface of the heating tube, this vapour or steam 
passing at a higher velocity than the liquor itself. 
On reaching the top of the tube the glucose liquor is 
thrown down into the upper tank shown on the dia- 
gram and the vapour escapes to atmosphere. Fig. 6 
represents a complete evaporator working on this 
principle, consisting of a number of tubes fitted into 
upper and lower tube plates, the liquor inlet being 
at B. The whole of the tubes are contained in a 
steam-heated jacket, the steam supply being at C, 
the condensate outlet at A and the air drain at D. 
The liquor rises through the tubes and passes to 
the separator, which is placed immediately above 
the top of the tube plate, the separator functioning 
to eliminate the vapour from the concentrated glu- 
cose liquor. To accomplish this, the velocity of the 
liquor itself is used by means of centrifugal action 
to make the separation of the vapour from the 
liquor complete. The concentrated liquor outlet is 
at E and the vapour outlet at F. 

In designing film evaporators with long tubes, 


Kestner found that in order to obtain a true climbing 


film action, a certain ratio must be observed between 
the diameter and length of tube. He therefore fixed 


upon the standard length and diameter mentioned 


above. This great length of tube is stated to elimin- 
ate leakage at the point where the tube is expanded 
in the tube plates. It may be interesting to con- 


sider this effect in some detail. Consider a case 


where an evaporator is working under a steam 
The 


difference of expansion between the outer steel shell 


pressure of 20 lb. per square inch gauge. 


and the copper tube for a temperature rise of 93 deg. 
C. would be about ¥& in. As the copper tube ex- 


latent heat given out by the steam condensing at 
constant pressure may flow through the metallic 
wall of the tubes to the glucose liquor, it is necessary 
for a temperature difference between the steam and 
liquor to exist. The quantity of heat transmitted 
per unit surface of the tubes is a function of this 
temperature difference. In other words, an in- 
crease of this difference will result in more liquor 
being evaporated. The average overall temperature 
range obtaining in commercial evaporators working 
under a vacuum is only from 131 deg. C. to 48 deg. C., 
or 83 deg. C. representing steam at 25 lb. gauge, the 
liquor in the last effect boiling under 26-5 in. vacuum. 
Thus in a quintuple effect there would be an 
average temperature difference of 16-5 deg. C. 


pressure, gives out part of its water as vapour, this 
phenomena being known as “ self-evaporation.” In 
a like manner, the condensed vapour from each 
effect is drained to the following one at a lower pres- 
sure, a portion flashing into steam and assisting in 
the evaporation. Owing to the very efficient heat 
transmission obtained in the Falling Film evapo- 
rator, the surface for a given duty is much smaller 
than the ordinary types, thus the radiating surface 
is reduced to a minimum. The amount of steam 
required varies slightly with the temperature range 
over which the evaporator is used, and more so’ with 
the temperature of the incoming liquor. The 
following formule give the approximate ratio of 
steam used to water evaporated, for triple effect 





pands more than the steel shell for the same tem- 
perature rise, the fact that the tube would always 
be some degrees lower in temperature than the shell 
would tend to reduce the expansion difference, so 
that 4 in. must be considered an extreme figure. 
As the evaporators are tubed when lying in a hori- 
zontal position, there is an initial deflection in the 
tube of about 3 in., and any differential expansion 
causes further lateral deflection of the tube and 
relieves the pressure on the tube plate. 

In determining the most efficient method of con- 
centrating glucose liquors, it is often a problem to 
decide whether single or multiple effect evaporators 
should be used, and no fixed rule can be laid down 
in regard to this. Generally, there is no advantage 
in multiple effect evaporation, except in so far that 
it is a more efficient method of removing water in 
terms of steam consumption for a given duty. 
Therefore, if, other things being equal, it is 
economical to evaporate in single effect, there is no 
advantage in adopting multiple effect. 

The principle of multiple-effect evaporation is a 
successive exchange of latent heat between the steam 
and the liquid. In the first stage the steam is con- 
densed, thereby giving up its latent heat to the 
liquid and vaporising a portion thereof. In the 
next stage the condensation of the vapour from 
this liquid, in turn gives up its latent heat to the 
remaining liquor, vaporising further quantity. 

















Fie. 7. Vacuum Pan. 


It will be seen from the above that for a given | evaporators working under vacuum, and for double 
evaporation the total surface of the plant increases | effect non-vacuum evaporators, for different per- 
as some function of the number of effects employed ; | centages of evaporation. The figure obtained for 
thus, the economy gained is outweighed by the | the steam consumption includes heating the liquid 
increased capital cost. The cases are very rare in| from 60 deg. F., but in cases where it is delivered 
which even five effects are installed, triple and| hot to the evaporator, the consumption will be 








The result of this successive exchange is that the| quadruple effects representing the compromise reduced. 
steam admitted to the first stage will evaporate | between steam economy and large capital expendi- | (1) Triple-effect evaporator working under vacuum. 
very nearly its own weight of water, which will in| ture. When working in multiple effect under r pres- Water evaporated _ 10P 
turn pass as vapour to the second stage and evapo-| sure, the limits of temperature difference do not | tbe = =3-59P+ 43 
rate a further quantity of water slightly less y . 4 F 
q y lightly than | usually allow of more than two effects, unless a very Where P = percentage evaporation. 


its own weight. Thus, in a double-effect two-stage 
evaporator, the steam will evaporate nearly twice 
its own weight of water from the liquid, whilst in a 
triple effect it evaporates nearly three times its own 
weight. So, that, at first sight, it would appear 
that, by increasing the number of effects inde- 
finitely, an unlimited economy of steam would be 
effected; but in actual practice this cannot be 
realised for the following reasons. In order that the 

















high steam pressure is used. 

In a multiple-effect evaporator there is a gradual 
fall of temperature from effect to effect. It follows 
thus: As the latent heat of the steam increases with 
falling temperature, the e vaporation progressively 
decreases as the latent heat is exchanged from a body 
at a higher to one at a lower temperature. On the 
other hand, in parallel flow evaporators the liquor, | 

in passing from effect to effect and thus reducing its 


(2) Double-effect non-vacuum evaporator. 
Water evaporated _ 10P 
~ Steamused 5-22P + 38 
Example : Triple-effect evaporator working under 
vacuum :—1,000 lb. weak glucose liquor at 60 deg. F.. 
800 lb. water evaporated, or P = 80 


: 10 x 80 
Retio= 59 x 00) a3 ~ 


Ratio = 
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or the steam used for evaporating and heating would 
be 332 Ib. 

The following figures can be used as a guide for 
water evaporated per lb. of steam and per lb. of 
coal :— 




















Coal. 
Lb. Water Lb. Water Evaporated per 
T f 1 Evaporated | Lb. of Coal, based on the 
ype of Fiend per Lb. of following Ratios. 
Steam. 

| _ At At At 

7tol. | 8tol. | 9tol. 
ee all 
| Ob. 

Single effect 0-95 6-65 7:6 8-55 
Double effect 1-70 11-90 13-6 15-30 
Triple effect 2-40 16-80 19-2 21-60 
Quadruple effect 3-20 22-40 25-6 28-80 











From the foregoing it will be noted that the chief 
advantage of working in multiple effect lies in the 
reduced steam consumption. When working under 
vacuum, a multiple-effect evaporator requires a 
mrch smaller condensing plant and less cooling 
water than a single effect of the same capacity. 

When the concentration of glucose liquors has 
to be carried on further than a specific gravity of 
about 1-430, e.g., in the manufacture of solid 
glucose, the final evaporation of the liquor must 
necessarily be accomplished in some type of 
“ finishing” vessel, or in a vacuum pan. Above 
a gravity of about 1-430 glucose liquor tends to 
deposit on the relatively small tubes of the film 
evaporators, the deposition being accentuated when 
excessive amounts of salt or, alternatively, traces 
of sulphate of lime, from the neutralisation pro- 
cess, are present in the liquor. Not only does 
the deposition of solids on the evaporator tubes 
entail frequent closing down for cleaning, but it also 
reduces considerably the efficiency of the evaporator. 
The presence of a slight trace of acid in the liquor, 
remaining from the conversion process, will often 
prevent deposition of sugar in the evaporator tubes, 
but the acid does not, apparently, retard deposition 
of either common salt or sulphate of lime. 

Vacuum pans may be heated by means of a series 
of steam coils, generally of solid-drawn copper, about 
4 in. diameter, and supported by stay-bars bolted 
to ribs which are cast on the body of the pan, the 
coils being secured in position by brass clips. In 
the calandria type of pan the coils are replaced by 
tubes expanded into top and bottom tube plates, 
and, when required, additional heating surface is 
obtained by means of steam coils in the bottom of 
the pan. Fig. 7 shows one of the types of vacuum 
pans made by Messrs. Blairs, Limited, of Glasgow, 
for handling thick glucose liquors. This calandria 
pan is in cast iron, 12 ft. diameter, with copper tubes 
expanded into conical shaped gunmetal tube plates, 
the bottom one of which follows approximately the 
shape of the conical bottom of the pan and brings 
the effective heating surface well down into the 
liquor, thus promoting a very efficient circulation 
which reduces the time of operation very consider- 
ably. The disposition and size of the evaporating 
tubes is such that the maximum heat efficiency is 
obtained during the evaporation of the glucose 
liquor, the downtake being arranged to permit rapid 
circulation of the liquor. Many glucose factories 
operate the vacuum pan in conjunction with the 
film evaporators, the latter concentrating the glucose 
to a predetermined density, which then passes into 
the vacuum pan for the final treatment; but in 
other works the vacuum pan and equipment forms 
an entirely separate unit. 


CRYSTALLISATION. 


Although the manufacture of both liquid and 
solid grades of glucose has been carried on for a 
considerable time, the production of crystal glucose 
having a high standard of purity is a recent innova- 
tion, being developed principally during the post- 
war years. Generally, crystal glucose is produced 
only from the treatment of good quality starch in 
the converter, since when other raw materials are 
used, as for example, cereals, potatoes, wood fibre, 
&c., a certain amount of other sugars are also pro- 
duced, notably mannose and fructose, and the 





resulting mixture of these with the glucose is not 
easily crystallised without an abnormal loss. The 
presence of small amounts of inorganic salts derived 
from these non-starch materials in the conversion 
process also hinders crystallisation of the glucose. 
In the crystallisation process the concentrated 
liquor from the evaporators, at a specific gravity 
which may vary between 1-350 and 1-370, is run 
into some type of crystallising vessel, which is 
usually provided with a jacket in which either 
cooling water or steam may be used as desired. 
This vessel may take the form of a shallow open 
steel pan provided with a slow-moving agitator ; 
or a crystalliser of the rotary type may be employed. 
The crystals can be prepared in two forms, mono- 
hydrate crystals of the formula n(CH,OH -(CHOH),- 
CHO-H,0), or as anhydrous crystals. In practice 
it is the custom to manufacture mono-hydrate 
crystals ; although, in most cases, a small propor- 


-| tion of the anhydrous variety is simultaneously 


fortuitously produced. The liquor is cooled slowly 
to a temperature of between 34 deg. C. and 38 deg. C., 
then the liquor is “‘ seeded” with a small quantity 
of mono-hydrate crystals from a previous batch, 
the “seed ” assisting appreciably the formation of 
the crystals from the liquor. When the maximum 
amount of crystallisation has taken place the whole 
of the contents of the crystallising vessel is placed 
in centrifugal machines in which the mother-liquor 
is drained off, and the crystals washed to remove 
adhering liquor. The mother-liquor from the centri- 
fuges may be subjected to a recrystallisation process 
to obtain a further crop of crystals of an inferior 
grade ; or it may be passed back to the evaporators 
and further concentrated for solid glucose. 

A recent English patent, No. 354642 of 1929 gives 
the following details relating to crystal glucose (dext- 
rose): “‘ Crystalline hydrated dextrose of 99 per cent. 
to 100 per cent. purity is obtained from starch con- 
verted dextrose solutions without the use of foots or 
‘seed’ crystals, by super-saturating a dextrose 
solution having a purity of 96 per cent. to 100 per 
cent., and a density between 1-3303 and 1-3551 to 
bring about crystallisation. The supersaturation may 
be brought about by gradual cooling with slow 
agitation. The tendency to the production of 
anhydrous crystals is prevented by the low specific 
gravity of the solution. Dextrose solution of 97 per 
cent. purity, prepared by melting solid dextrose, is 
concentrated to a specific gravity of 1-3426 and 
cooled to a temperature of 37-5 deg. C. without 
stirring. The solution is then introduced into an 
ordinary crystalliser provided with a slow revolving 
agitator, and cooled gradually to 35 deg. C. without 
circulating water through the jacket ; the massecuite 
which may have reached a final temperature of 
30 deg. C., then being purged and washed.” 

Glucose finds its chief outlet in the confectionery 
trades, in which all grades are used to a very large 
extent ; the fermentation industries also use 
amounts in the preparation of alcohol. In the 
textile and leather factories glucose has many tech- 
nical applications ; it is also employed in the adulte- 
ration of many foodstuffs such as golden syrup, 
honey, &c. 

The general tendency in the glucose industry at 
the present time is towards the use of cheaper raw 
materials in its production, and in this respect 
glucose of fairly good quality is now made from 
such waste materials as husks and hulls from cereals 
and nuts, sawdust, &c. It is thus possible to pro- 
duce on a large scale, both sugar and alcohol from 
wood. 








Brivish STANDARD SPECIFICATION FOR Matns- 
OreraTeD Exectric Cirocks.—A specification dealing 
with mains-operated synchronous electric clocks and 
designated No. 472-1932 has been issued by the British 
Standards Institution. The specification is limited to 
the electrical characteristics of the clock, essential to 
ensure reliability in operation, and mechanical details, 
except in so far as is necessary to ensure compliance 
with the electrical requirements, are not entered into. 
Special attention, however, has been paid to the question 
of insulation and other features affecting safety. The 
Committee which drew up this specification consists of 
representatives of the Wiring Regulations Committee 
of the Institution of Electrical Engineers, the British 
Horological Institute, the Electrical Contractors’ Asso- 
ciation, the supply authorities, and, of course, the 
manufacturers of synchronous clocks, the chairman being 
Lt.-Col. K. Edgoumbe. Copies may be obtained from 
the Publications Department of the Institution, 28, 
Victoria-street, London, 8.W.1, price 28. 2d., post free. 





THE POSSIBILITIES OF HYDROGEN 
AS A FUEL. 


By Epwin P. A. Henvzz. 


In ENGINEERING of November 18, 1932, page 607, 
tests of the Erren hydrogen engines made in the 
Berlin experimental station of the German Erren- 
motor Company were described. The writer 
believes that this type of engine will play an 
important part in the future development of power 
engineering, provided the high-pressure electrolysers, 
which appear to be the most economical generators 
of hydrogen conceivable at present, prove in large- 
scale work as satisfactory as in smaller unite. 
Unfortunately the combine concerned with the de- 
velopment of the apparatus is for the present averse 
from publicity, although the experimental plants 
built so far have given every satisfaction. This 
reticence may encourage scepticism, but the apparent 
advantages of hydrogen power are such that no 
means will be neglected to perfect and practicalise 
these high-pressure electrolysers. The unwilling- 
ness of the makers to publish generally further par- 
ticulars will be understood by those familiar with the 
chronological development. Years ago an American 
of German birth, living at Berlin, viz., Dr.-Ing. J. E. 
Noeggerath, started work on high-pressure electro- 
lysers in conjunction with Dr.-Ing. Franz Lawac- 
zeck. Working on a scientific basis, they established 
the fundamental data requisite for the practical 
development of such apparatus. Later on, the two 
investigators decided to work independently, and 
each succeeded in developing high-pressure elec- 
trolyser systems of his own. Both obtained patents, 
and although each was handicapped by the patents 
of the other, the apparatus worked satisfactorily 
in both cases. 

The writer has seen Noeggerath high-pressure 
electrolysers still in operation of which one has been 
in service for six years, the other for one year, in 
a yard of the Engineering University of Berlin. 
The procurator of the electro-technical section 
(research station) has expressed himself as extremely 
satisfied, saying that at no time had either given the 
least trouble. Dr. Lawaczeck erected a full-scale 
demonstration plant in a laboratory at Munich 
which has been entirely successful. Other high- 
pressure electrolysers are in experimental use in 
the workshops of a large railway company. They 
were installed mainly to secure cheap oxygen for 
welding, and the writer understands that the plant 
is now to be enlarged, that already in use having 
proved wholly satisfactory. Dr. Lawaczeck’s com- 
pany came under the control of an industrial com- 
bine, and he himself retired from active work. 
In December last, his and the company’s patents 
were taken over by a new holding company, and the 
old Lawaczeck company was wound up. Some 
time previously, Dr. Noeggerath had associated 
himself with a large German engineering combine 
of international standing, which was already 
producing electrolysers working at atmospheric 
pressure, and was also responsible for the con- 
struction of the Noeggerath high-pressure electro- 
lysers then at work. This company, at the beginning 
of this year, came to an agreement with the Lawac- 
zeck successors, and thus also controls their patents. 
Obviously some time must elapse for the study of 
the relative merits of the two systems, and for the 
development of final designs. In the meantime 
publicity is not desired. Nevertheless, the writer 
has seen completely worked-out estimates and 
drawings for a plant offered by this combine with 
guarantees for economy, efficiency and reliability. 
Owing, however, to the recent acquisition of the 
Lawaczeck patents, the execution of this and 
other orders is for the present being held up, but it 
is probable that a trial plant will be erected in 
England shortly. 

The success of hydrogen engines depends, at least 
in part, on the success of high-pressure electrolysers, 
since it is these which enable cheap hydrogen to be 
generated. Atmospheric electrolysers require more 
space. They are heavier and, therefore, more 
expensive. Also they are generally not so econo- 
mical in current consumption, and a compressor is 
required for storing gas in cylinders or other 
containers. Storage is a necessity, because to gene- 
rate hydrogen economically by the electrolysis of 
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distilled water, only the cheap surplus current avail- 
able at nights and during certain day hours, mainly 
in the summer, can be employed. The utilisation of 
this surplus current may have an exceedingly impor- 
tant effect on the whole electricity supply of a 
country, since it provides the means of greatly 
improving the load factor of the power stations, 
It is claimed that energy can be transmitted over 
long distances in the form of highly compressed 
hydrogen forced through small-diameter steel pipes, 
more cheaply than by high-tension electric currents 
using overhead lines. 

The number of thermal units in a cubic foot of 
hydrogen of the quality available everywhere in 
standard size cylinders is 350 B.Th.U. A well- 
designed hydrogen engine uses 17-6 to 21-2 cub. ft. 
per brake horse-power per hour and transforms 
40 per cent. to 45 per cent. of the gas energy into 
work, i.¢., it has an effective thermal efficiency of 


Distilled water is required for the electrolysers. 
One unit of current is equivalent to 3,414 B.Th.U. 
(860 kg.-calories), and produces 7 cub. ft. of hydrogen 
having a calorific value of 2,450 B.Th.U. The 
electrolyser efficiency is, therefore, some 71 per cent. 
Hydrogen engines of 40 per cent. thermal efficiency 
would transform 980 B.Th.U. out of these 2,450 
B.Th.U. into useful work. So, of the original 
3,414 B.Th.U., some 980 B.Th.U. are recovered as 
useful work corresponding to an overall efficiency 
of 29 percent. It must be borne in mind, however, 
that use is made of electric generating plant during 
hours in which it would otherwise be idle. 

The possible advantages of distributing power by 
means of compressed hydrogen are enhanced in 
the case of countries with water power available. 
Moreover, for water-power stations the generation 
of hydrogen would provide a method of storing 
energy which should generally be much cheaper 





at least 40 per cent., which will be taken as the basis 
of what follows. 

The cost of operating a high-pressure electrolyser, 
which works automatically, requiring no attention, 
and having no moving parts capable of wearing out, 
is confined practically to the amortisation of its prime 
cost, and a small rent for the space occupied. In 
Germany this cost has been estimated at ,',-pfennig | 
per kilowatt-hour, which is equivalent to 0-001) 
mark, or, at par rate of exchange, roughly also to | 
0-001 shilling, equal to 0-012 penny. As no high- 
pressure electrolyser has been in service for many 
years, this estimate, which is said to be a very 
cautious one, may possibly be too optimistic. 
However, a rate of 0-05 penny may be assumed to | 
be well on the safe side, A high-efficiency high- | 
pressure electrolyser supplies 1 cub. ft. of hydrogen 
and } cub. ft. of oxygen, compressed to 2,150 Ib. 
per square inch, for every 0-12-kw.-hour of current 
fed into it. The gases generated have a purity of 
between 99-4 and 99-9 per cent., and, while the 
above supply pressure is considered most practical 
for installations in factories, &c., pressures of 4,000 Ib. 
per square inch can be easily worked to, and would 
be used for long-distance transmissions through small- 
diameter steel pipes. High-efficiency high-pressure | 
electrolysers are somewhat more expensive than those 
of lower efficiency. Which type should be installed 
depends much on local conditions. Where current is 
very cheap, it may prove more economical to install | 
a relatively low-efficiency electrolyser using more | 
current than an expensive high-efficiency apparatus. | 

In England night current has been offered by | 
several companies at the rate of one farthing per | 
unit when taken in bulk. This is relatively high | 
compared with prices on the Continent, where night | 
current is offered at as low a price as 0-108 penny 
per kilowatt-hour. It is, however, possible, that | 
a lower price would be quoted in England to com- | 
panies agreeing to take over the entire surplus 
current of any electric power station. Taking the 
price as 0-25 penny per unit, then this unit would 
yield 7 cub. ft. of hydrogen and 34 cub. ft. of 
oxygen, both compressed to 2,150 lb. per square | 
inch. Adding to the price of the current the elec- 
trolyser costs, namely 0-05 penny per kilowatt- | 
hour, the above quantiiy of gas would be produced 
for 0-3 penny. 

An Erren hydrogen engine is guaranteed not to | 
consume more than 17-6 cub. ft. to 21-2 cub. ft. of 
hydrogen per horse-power hour. A _ 100-h.p.| 
hydrogen engine running on full load for one hour | 
consumes 2,120 cub. ft. hydrogen, to generate | 
which 303 kw.-hours are required by the electrolyser. 
On the above basis this quantity of gas would cost | 
7a. 7d., which would be proibitive. But with the | 
hydrogen 1,060 cub. ft. of oxygen are also generated. | 
Oxygen costs to-day between 20s. and 28s. per 
1,000 cub. ft. Hence, even should the widespread | 
installation of high-pressure electrolysers lead to a | 
heavy drop in the price, enough should nevertheless | 
be obtained to more than cover the above 7s. 7d. | 
It is further probable that the employment of oxygen 
for welding work and metal purification, which is 
steadily extending today, would be greatly pro- 
moted by cheap supplies of oxygen. Possibly, in 
the case of very large stationary hydrogen engine 

* plants, use might be found for the exhaust gases, 
which consist of 85 per cent. of nitrogen, the 
remainder being steam. 








than the erection and maintenance of equalising 
reservoirs. It may be added that a Berlin millowner, 
who has some 50 brake horse-power of surplus water 
power, proposes to use this to generate hydrogen in 


|a@ high-pressure electrolyser. The hydrogen will be 


used as fuel for his lorries and delivery vans, and for 
a Diesel engine in his mill. Part is also to be em- 
ployed for heating a baker’s oven. The oxygen will 
be sold. 








MACHINE TOOLS AT THE LEIPZIG 
FAIR. 


(Continued from page 326.) 


In our introductory remarks dealing with the 
Fair exhibits, it was mentioned that a marked 
increase in production rates had been achieved in 
the case of shaping machines by the introduction 
of the direct hydraulic drive. The superiority of 
shapers fitted with this form of drive, as compared 
with the crank-driven type, or those with indirect 
hydraulic drive, is due to the fact that, with either 
of the latter arrangements, very appreciable time 
is lost on reversal at each end of the stroke. In 
addition, the ratio of the speeds of the forward and 
return strokes is a function of the length of the 
stroke. With the direct hydraulic drive, on the 
other hand, the return speed is constant, and is in 
no way limited by the cutting speed, and very 
rapid reversals may be made owing to the good 
cushioning obtainable. Variations in the cutting 
speed can be very easily made by altering the pump 
delivery, and the length of the stroke is altered 
merely by adjusting dog stops. There is therefore 
a further appreciable economy in setting up time. 

A shaper with direct hydraulic drive, and therefore 
embodying these advantages, was shown by Messrs. 
Wotan-Zimmermann- Werke, Chemnitz, and is illus- 
trated in Fig. 23, page 401. In this machine, a 
double cylinder is employed, the two bores being 
of different diameter, and the oil under pressure 
may be introduced at will to either cylinder, or to 
both simultaneously. The maximum power is 
obtained with the latter arrangement, and in this 
case the maximum cutting speed is 15 m. (49 ft.) 
per minute, while the ratio between the return and 
cutting speeds is 2-8 to 1. These conditions are 
suitable for taking heavy roughing cuts, and, for 
finer cuts, the speed can be increased up to 22 m. 
(72 ft.) per minute by directing the oil into the 
larger of the double cylinders, and up to 30 m. 
(98 ft.) per minute by supplying it to the smaller 
cylinder. The return speed is constant, so that the 
ratio between the speeds of the forward and return 
strokes is reduced when only one of the two cylinders 
is in use. The machine is provided with hydraulic 
cross feed for the work table, with variable feed 
rates. It is fitted with the sual hinged tool-box, 
with vertical hand traverse and provision for angle 
setting. The table is provided with a front support 
carried in a cross slide on the bed of the machine, 
the bolts connecting the support to the table passing 
through slotted holes, as shown in the figure, to 
permit of the vertical adjustment of the table slide. 

Another shaper with direct hydraulic drive was 
exhibited by Messrs. Lange and Geilen, of Halle. 
In this machine, which is illustrated in Fig. 24, 
page 401, very high cutting speeds are obtainable, 
the maximum speed on the forward stroke being 
55 m. (180 ft.) per minute. The motor driving the 








pump is a 5}-kw. model, and generates an oil 
pressure of 70 kg. per square meter, at which pres- 
sure the tool will overcome a resistance of 3,000 kg. 
(6,600 Ib.). The motor is of the flanged type, 
let into the rear of the main frame, and the pump 
is of the rotary piston Jans-Thoma type. There is 
a single cylinder mounted inside the machine base 
below the ram, the latter being operated directly 
by the piston rod. The main control lever, which 
can be seen on the side of the machine in Fig. 24, 
has three positions. In the central position, the 
ram is stationary; the backward position gives 
cutting speeds up to 30 m. (98 ft.) per minute ; and 
the forward position cutting speeds up to 55 m. 
(180 ft.) per minute. The former position is there- 
fore used for heavy roughing cuts, and the latter 
position for finishing cuts. The speeds in either 
case are infinitely variable up to the limits stated, 
and the particular speed in use is recorded on a 
scale. The controls have been simplified as far as 
possible, a single lever, for example, being employed 
for both the horizontal and vertical rapid traverse 
movements for the table. All the parts of the 
machine are generously dimensioned, and a safety 
valve is provided as a precaution against overloading. 
The table cross-feed motion is hydraulically operated, 
and is variable, the feed rate being recorded on a 
scale. As in the machine previously described, 
the table is provided with a front support, but in 
this case, the cross slide is bolted to the support 
itself, so that the latter remains stationary. 

When describing some of the lathes exhibited 
at the Fair, reference was made to the process known 
as “fine finishing,” in which Widia or diamond 
tools are employed to produce a highly finished 
and accurate surface by utilising high speeds and 
fine feeds. A high speed is essential, as it has 
been found that below a certain speed, the material 
is torn away in an irregular manner, leaving a 
relatively rough surface, while above this speed 
it appears to flow, giving rise to the expression “ flow - 
ing chip lathe.” The same principles have been 
applied in drilling, with the result that very accurate 
bores can be obtained without the necessity for 
subsequent lapping. A precision horizontal boring 
machine of this type was shown by Messrs. Hahn 
and Kolb, of Stuttgart, and is illustrated in Fig. 25, 
page 401. In this machine, which is called the 
Vomag boring machine, every precaution has been 
taken to eliminate risk of error, the bearing clear- 
ances having been reduced to a minimum and the 
guides made as true as possible. Great attention 
has also been devoted to making the machine rigid 
as a whole with a view to avoiding distortion and 
vibration. The machine is built with one, two, or 
three spindles, so that several holes may be bored 
truly parallel at one setting of the work. The two- 
spindle model is shown in Fig. 24. The recipro- 
cating movements are hydraulically driven on a 
low-pressure system, and allow very fine regulation 
of the feed. Exact parallel setting of the boring 
spindles is secured by long guide blocks of the full 
depth of the spindle headstock. The spindles are 
hardened, ground, and lapped, and run in plain 
adjustable bearings. They are driven from either 
a direct-current or an alternating-current motor, 
housed in the base, through endless woven silk belts, 
and the spindle speeds can be varied between 300 
and 3,600 r.p.m., by changing the pulleys. The 
upper pulleys are mounted on bearings which are 
independent of the spindles, and drive the latter 
through flexible couplings. The motor, whether of 
the direct-current or alternating-current type, 15 
arranged for variable speed, and is controlled by a 
hand lever and push buttons on the left-hand panel 
in front of the machine. The stop button actuates 
hydraulic brakes which hold the spindles moment- 
arily, and on pressing the starting button, the 
brakes are automatically released. 

The hydraulic controls are mounted on the panel 
which can be seen in the illustration on the front of 
the machine to the right. The upper lever controls 
the direction and speed of the table movement. 
Three speed rates are provided, giving slow, intermit- 
tent, and rapid traverse movements. In addition, 
the slow-feed rate can be varied by turning a knob 
at the bottom of the control panel, the actual feed 
in use being read off on a scale. The second lever 
on the control panel serves for starting the table 
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motion and clamping the work, there being a 
hydraulic cylinder in the head for the latter purpose. 
The clamping device permits of the finished work 
being automatically ejected on the return stroke 
of the table, a new piece being automatically posi- 
tioned and clamped on the next forward stroke. 
The boring tools normally consist of a Widia and a 
diamond tool mounted in each bar at such a distance 
apart that the diamond tool enters the bore as soon 
as the cut with the Widia tool is completed. The 
front ends of the bars are either guided in bushes, or 
supported in an adjustable tail-stock spindle. 
After completion of the cut, the tools are with- 
drawn radially from the bore by turning a handwheel 
controlling an eccentric on each spindle, so that the 
tool edges are clear of the surface on the return 
stroke. The machine is stated to operate with a 
permissible tolerance of + 0-003 mm., the bores 


Precision Bortna MacuIne; Messrs. Hann AND KOLB. 





having a mirror-like finish. The machine illustrated 
has a capacity for bores from 12 mm. (¥ in.) to 
130 mm. (54 in.) in diameter, and up to 250 mm. 
(94 in.) in length, and a secomd model is available 
\giving a maximum bore of 250 mm. (9# in.) 
| diameter by 450 mm. (164 in.) in length. 

A boring machine of somewhat similar type was 
| shown by Messrs. Heinrich H. Kliissendorf, Spandau- 
Berlin, and is illustrated in Fig. 26, annexed. 
In this machine, the table carrying the work 
remains stationary, the tool being both rotated and 
given a reciprocating motion during both the main 
boring and finishing operations. The machine is 
suitable for boring holes from 18 mm. (}# in.) to 
150 mm. (5% in.) in diameter, and up to 210 mm, 
(8} in.) in length. The feed rate is variable from 
zero to 220 mm. (8% in.) per minute. As will be 
clear from the figure, the frame of the machine is 











Fie. 26. Prectston Bortna Macuine; Messrs. Hernwricn H. Kiiissenporr. 


of very rigid construction, the bed being of ample 
depth to avoid distortion. The spindle is belt- 
driven from an electric motor, while a hydraulic 
drive is employed for the reciprocating motion, 
there being a variable-speed pump for the feed 
motion, and a second pump for the rapid traverse. 
Supports are provided for the spindle on both sides 
of the work. All the more important bearings 
on the machine are force-lubricated and cooled to 
ensure an even temperature, thus avoiding varia- 
tions in the bearing clearances, and ensuring high 
accuracy under all conditions of use. A cooling 
medium pump is fitted to avoid inaccuracies arising 
from heating up of the tool edges. The rapid tra- 
verse and feed motions are independently controlled, 
the motions being automatically limited by stops. 
The feed rate is adjusted by turning a knob, the 
rate in use being recorded on a drum. Both the 
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Drittine Macuine wirs Crracucar Siipe; Messrs. HERBERT 
Liypyer G.m.s.H. 
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main and feed motors are controlled by push-, rollers run are of hardened steel let into the bed | 
buttons, and a master switch is provided to bring| casting. Lateral steel clamps are provided to lock | 
all the motors to rest simultaneously. Boring| the table in the working position. The table has| 
spindles are available on which means are provided|a working surface of 1,000 mm. (3 ft. 33 in.) by 
for setting the tools accurately to diameter without | 500 mm. (19 in.) and the maximum traverse is 
the necessity for subsequent checking. 800 mm. (2 ft. 7}in.). The maximum cross traverse 
A precision drilling machine of unusual type was| of the drilling head is 500 mm. (19% in.). The 
shown by Messrs. Herbert Lindner, G.m.b.H. | pressure oil for the head movements is supplied from 
Berlin, and is illustrated in Fig. 27, annexed. In/a pump built into the base, and driven by a 4 h.p. 
this machine, the saddle is mounted on a circular | motor. 
slide so that it may be adjusted at any required; The drilling machine just described is of the 
angle with respect to the bed, and is also provided | precision type designed for the utilisation of Widia 
with a cross traverse as shown. The movement of 











or diamond tools, and it may be noted that ordinary | 











HorizontaL Borrnc Macuine; Messrs. Scutrzss- 
Derrizs A.G. 


are also transmitted. Two ranges of feed are pro- 
vided on the main spindle, one range being suitable 
for drilling from the solid, and the other for such 
operations as cylinder boring. The central spindle 
has its own independent feed range for higher 
speed work. The sleeve carrying the main spindle 
is carried in independently adjustable front and 
rear bearings, both these bearings being of the plain 
type. Each feed movement or adjustment may be 
made independently or combined with one of the 
others, and the usual scales and verniers are pro- 
vided for accurate setting. 

A section through the head of a second horizontal 


the slide is effected by means of worm gearing, the | drilling machines are also being commonly provided | boring machine, incorporating independently -driven 


slide itself constituting the worm wheel. 
rotating and feed motions of the drilling spindle | 
are operated hydraulically, the spindle speed being 


types to be employed. 
ment on such machines to be seen at the Fair was | 





Both the | with speed and feed rates to enable tools of these | concentric spindle and faceplate, is given in Fig. 29, 
Another noticeable develop- page 403, the actual machine being constructed by 


Messrs. Deutsche Niles-Werke A.G., Berlin. It 


variable between 40 r.p.m. and 3,000 r.p.m., and the | the provision of more than one spindle, or a spindle | | will be seen that the boring spindle is embraced 


feed rates variable from zero to 0-3 mm. per revolu- 
tion. The machine is, therefore, suitable for fine 
finishes with Widia or diamond tools. The spindle | 
feed is arranged to slow down automatically when | | drilling operations, or boring and facing operations, 
the drill first makes contact with the work, and | at different cutting speeds. An example of a hori- 
again when it is breaking through. The spindle | zontal boring machine with separately-driven face- 
runs in plain bearings designed to maintain a} plate and spindle is illustrated in Fig. 28, above. 
continuous oil film, and paraffin is used instead of | This machine, which was shown by Messrs. Schiess- 
machine oil as a lubricant. The adjustments of the | Defries A.G. is also provided with a central high- 
work table and drilling head are made with hardened | speed spindle suitable for drilling small holes, and 
and ground screwed spindles, which are stated to be | for performing milling operations with a wide over- 
practically free from distortion, so that precision | hang of the main spindle. The faceplate is driven 
setting can be effected directly without the aid of | by a spur wheel engaging with teeth cut on the 
correcting devices. Graduated dials with vernier | inside of the rim, while both the main and high- 


dent drive. 





scales are provided on both spindles, giving readings | speed centre spindles are driven through spur- 
to within 0-001 mm. The table is supported on| gearing. The main spindle is guided by a sleeve, 
rollers to reduce the load on the spindle when | 
making adjustments. The ways on which the | 


and is supported at its free end by a bearing through 
which the rapid traverse and normal feed motions 











and face plate, on the same axis, but with indepen- | by a sleeve carrying the faceplate. The spindle is 
This arrangement renders it possible | supported in the front end of the sleeve in a double 
to carry out simultaneous concentric boring and | taper-roller bearing, and it is also supported at 


the centre of the casing in a similar bearing. The 
sleeve runs in a plain front bearing of the adjustable 
conical type, and in a plain cylindrical bearing at 
the rear. A third bearing, of the double thrust 
ball type, is provided for the spindle at its inner end. 
This bearing is mounted on a guide, and not only 
serves to absorb the thrust on the drill, but is also 
employed to transmit the feed motion to the spindle. 
The faceplate i is keyed to the sleeve, and is driven 
by a pinion engaging with teeth cut on the inside 
of the rim. The spindle is driven through the gear 
train shown in the drawing, the arrangement being 
such that the faceplate and spindle may either 
be driven at different speeds, or coupled together. 
The spindle is provided with a rapid-traverse motion 
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Fie. 30. Etecrricatty-DrivEN MiLtinc Macnine; Mzssrs. Fritz WERNER A.G. 


the change-over to the feed motion being made by 


a friction clutch. A pump is built into the head- 
stock to supply oil to the gears and bearings. Scales 
and verniers, which are read through a lens, are | 
provided for accurate setting. In addition, boring 
and drilling operations can be carried out on the 
co-ordinate system by the use of measuring rods and | 
gauges, so that all marking off of the work is dis- | 
pensed with. 

A good example of the most modern design of 
milling machine is afforded by one of the models 
shown by Messrs. Fritz Werner A.G., of Berlin. 
This machine, which is illustrated in Fig. 30, above, 
is provided with a power traverse for the table 
which is especially useful for milling work mounted 
in fixtures. The spindle is driven through gearing 











direction of the table movement and for locking 
the knee to the column and outer support are 
located on the front of the knee. 


(T'o be continued). 
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| Modern Practice in Mining. Vol. V., Colliery Machinery 


REDMAYNE, 


and its Application. By Sm R 
Longmans, Green and Company. 


K.C.B. London: 
[Price 30s. net.] 
Tuis volume completes the series of five volumes 
of Modern Practice in Mining, in so far as coal 
mining is concerned. It covers the mechanical 
engineering of modern colliery practice in all its 


from a flanged motor mounted on the back of the | Various aspects with the exception of boring and 
machine, 18 spindle speeds being obtainable, and| ventilating machinery which are dealt with in 


all the changes being made by a single wheel located | 
The | omission of boring and ventilating plant, it will be 


in a convenient position for the operator. 
particular speed in use is recorded on a register 
covered by a window. Eighteen feed rates are 
available, which are entirely independent of the 
spindle speed, the changes being again made by a 
single conveniently-located handwheel. 
rate is also recorded on a register. 
rapid traverse motions are provided for bringing 
the cutter up to the work, and for running across 
any gaps which may exist in the latter, the necessary 
feed trips and re-engagements being made by drop- 
worms. A single lever is provided for setting the 


spindle in rotation and afterwards for starting up| superfluous matter. 


The feed | 
Intermittent | 





vols. I and IV, respectively. Notwithstanding the 
realised by anyone who has any experience of a 
modern colliery that the ground to be covered is 
very great, ranging in fact from power generation 
and transmission to the hundred and one applica- 
tions of power which accompany the processes of 
getting coal, bringing it to the surface and rendering 
it marketable. The problem of dealing adequately 
with such an extensive subject and yet keeping the 
resulting work within the limits of a handy volume 
has been solved with remarkable success and has 
been accomplished by the careful avoidance of all 
It should not be overlooked 





the table motion. The same lever is coupled to a/| that the student of mining in striving to follow the 
brake, which brings the spindle quickly to rest as | oft-repeated exhortation to be “ up-to-date” may 


sively to the most recent methods and the latest 
designs in plant and machinery and to ignore the 
older as unworthy of his consideration. Yet such 
a policy may be undesirable in its consequences, 
for without some knowledge of the evolution of the 
mining industry neither a proper appreciation of 
the advantages of new methods nor balanced judg- 
ment in their application are likely to be acquired. 
It must not be inferred from this remark that the 
book under review contains out-of-date material ; 
far from it, but Sir R. A. 8S. Redmayne has under- 
stood how to introduce that modicum of historical 
matter which, besides lending additional interest, 
serves in the nature of a foundation upon which 
modern practice has been built up. 

The introduction, after providing a short his- 
torical review of the subject of colliery machinery 
passes on to general observations on the surface 
lay-out of a colliery. A feature of present-day 
practice which may be mentioned in ‘connection 
with the latter is the erection of permanent head- 
gear with the winding engines at the commence- 
ment of sinking operations instead of using tem- 
porary headgear and a geared engine for this purpose 
as was formerly done. The present-day policy 
avoids the added expense of the temporary 
gear, but naturally involves pre-knowledge of the 
depth of the seam and the output. desired. In 
Great Britain there are some 3,000 separate coal 
mines which according to the returns consume 
something like 16,000,000 tons of coal in producing 
power in variousforms. Although inferior grades of 
coal are used as far as practicable, this is equivalent 
to nearly 6} per.cent. of the total production of 
coal. Although an estimate of the average cost per 
horse-power utilised cannot be satisfactorily esti- 
mated owing to the difficulty of ascertaining the 
total horse-power generated, it is considered im- 
probable that the average figure for the whole of the 
British collieries is much below 301. per annum. 
However, the increasing adoption of power supplies 
from public electricity undertakings will tend to a 
decrease in the average cost owing to the lower price 
at which the latter are able to generate current. 
The generation of power for working collieries 
may be assured by the utilisation of water-power 
or the consumption of coal to raise steam and 
utilised through the intermediary of turbines ‘to 
generate electric current, or to compress air, or to 
transmit power by mechanical plant; or alternatively 
steam raised in boilers may be employed in recipro- 
cating engine, or steam turbines in connection with 
electricity, compressed air or through mechanical 
means such as ropes. These considerations are 
discussed in the first chapter which also provides 
information and descriptions of various types of 
water wheels, turbines, the Pelton wheel, &c. 
When a new colliery is being started the most 
favourable source of power will usually be found 
to be a large public electrical undertaking, which, 
owing to its much higher load-factor and efficient 
consumption of low grade fuel, is able to generate 
current at a low unit cost. When, however, the 
colliery is not within reach of such a supply the 
modern practice is to install water-tube boilers, 
together with water-softening plant and equipped 
with steam storage. Mine water, however, fre- 
quently contains a large amount of deposit and, 
being unsuitable for water-tube boilers, Lancashire 
or sometimes Cornish boilers are preferred. There 
are cases where the old type egg-ended boiler is 
still used on account of its being so easily kept 
clean. However, the Lancashire boiler is that 
in most general use; the Cornish though still in 
use at some collieries is, owing to its low heating 
surface, hardly likely to be installed at a new colliery. 
Whether power be purchased from outside sources 
or generated at the mine, whether compressed air 
can be used with advantage, and whether winding 
should be done by steam or electricity, are all pro- 
blems which depend essentially on local factors 
and conditions. These and other considerations 
are discussed in the chapters already mentioned, and 
brief descriptions, with photographic reproductions 
and diagrams, are given of the various types of plant 
and machinery which are best calculated to fill the 
requirements of the colliery engineer. 





soon as it is disengaged. The levers controlling the' be strongly tempted to confine his studies exclu- 





Separate chapters are devoted to underground 
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haulage and the machine mining of coal. Some idea 
of the importance which the mechanical face- 
conveyor has attained may be gathered from the 
increase which has taken place in the numbers of 
these machines in British collieries during the past 
twenty years or so. In 1913, only 358 were in use ; 
in 1929, this had increased to 3,218 in use at 444 
mines and conveying over 37,000,000 tons. The 
number of mechanical coal-cutters in 1929, was 
7,361. Ideal practice is where the coal cutter can 
be employed in conjunction with the face conveyor. 
The chapter on haulage, besides describing the 
principal systems in use gives examples of calcula- 
tions and useful memoranda for the use of the 
engineer—a practice, by the way, which the author 
has also carried out in other sections of the book. 

Winding and winding engines is the subject of a 
useful chapter, which also includes descriptions of 
headgear construction and shaft auxiliaries and 
plant, cages, guides, drums, brakes, &. Chapter 
VIII deals with electrical winding, direct and 
alternating current; the Ward-Leonard and the 
Iigner systems, &c. Drainage of mines is also given 
a chapter, which, besides describing various types 
of mine pumps, contains an interesting account 
of unwatering a drowned-out mine by means of 
boreholes. In the concluding chapter an excellent 
summary of modern methods and plant used in the 
preparation of coal for the market is provided. 
Screening, washing, jigging ; the argument in favour 
of washing coal; the Baum washer; gravity coal- 
cleaning plant; froth flotation; dry-cleaning of 
coal, &c,, are all adequately dealt with. The volume 
is copiously illustrated throughout, the printing 
and presentation well up to the high standards of 
the publishers. 





How to Haetimate, being the Analysis of Builder's Prices. 
By Joun J. Rea. Fifth Edition, Entirely rewritten, 
revised and enlarged. London: B. T. Batsford, 
Limited. [Price 16s. net.) 

Tuts book, which, after thirty years’ life and four 
editions, is now reproduced in its fifth, at twice its 
original size, has manifestly claims to consideration, 
even though one knew nothing else about it. Since 
its last issue, in 1913, there have been so many 
vital changes that it became necessary to re-write 
the earlier work entirely and to add chapters 
relating to more recent methods of construction 
and materials. There is also supplementary infor- 
mation dealing with labour insurance, motor trans- 
port, and railway charges. With the changing 
prices of labour and material during the last few 
years, the conception of costs which older men 
had need considerable modification. It is apparent 
that the percentage increase is sensibly above that 
of the corresponding increase in the cost of living, 
as the various extraneous charges of insurance and 
other imposts with which work of construction is 
now loaded tend to expand continually, an increase 
which is artificially aggravated by change in currency 
values. Altogether the increment is considerable. 

Cost increases very irregularly for different classes 
of work, and the business of estimating grows the 
more troublesome on this account. The need for 
the most recent information becomes thus the more 
insistent if reasonably correct totals are to be 
ascertained. It should be understood by those not 
familiar with Mr. Rea’s work that the book is not 
a mere collection of prices (which vary much with 
time and locality), but is a treatise dealing with 
the estimating of costs on definite principles, 
enabling the probable cost of items to be assessed 
with some precision. The method of cost analysis 
is systematically observed throughout the work, 
as far as practicable, and, being detailed, enables 
an estimator to judge at sight in any case whether a 
“cost with which he is already familiar is, or 
is not, applicable to the new conditions. The new 
edition contains 700 pages, with over 600 illustra- 
tions, and treats in great detail of all the many 
branches involved. There is also much matter 
relating to the conduct of work under contract or 
other wise. 

Apart from the value of this work in connection 
with estimating, examination shows that it embodies 
much that is of value to anyone engaged in con- 
struction as such. The operations of the various 
craftsmen employed in building are so frequently 
dealt with in detail that the book becomes a useful 





source of information, and being always allied with 
considerations of cost, is doubly informing. If, 
for instance, on consulting the index all references 
to piling are studied, it will be found that a large 
amount of information relating to the matter has 
been collected—more, indeed, than will be gathered 
from many books in which the subject is treated as 
of importance. The description of timbers in great 
variety is also instructive. This book may indeed 
be regarded, incidentally, as a treatise on building 
construction, and the attention of those seeking 
such knowledge is directed to this aspect of Mr. Rea’s 
work. 

Though dealing with detailed estimating, there 
is given early in the book a useful chapter on 
approximate methods of ascertaining costs. In 
connection with “ cubing’’ no less than 100 rates 
per cube foot are given for buildings of various 
kinds. These figures, though liable to change from 
time to time, will probably retain their relationship 
one to the other. The author’s long-continued 
connection with building work and prices gives an 
authority to his results which makes them the 
more acceptable to those who value information 
based on experience. 

Outline Notes on Telephone Tranemiesion Theory. By 
W. T. Parmer. London: The Electrical Review. 
[Price 5s. net.) 

Few persons can grasp a subject thoroughly from 
text-books alone. Isolated facts, of course, are 
best presented in print, but “cold print” itself 
is not so valuable as the personal note of the lecturer. 
The ideal combination is the lecturer and his printed 
notes; the latter we have in the small volume under 
review. It can, indeed, be affirmed that some of 
the personality of the lecturer has penetrated into 
print. The presentation of the material, which is 
largely mathematical, with simple explanatory links, 
is admirably arranged. To the student familiar 
with the subject, this concise epitome of the salient 
features of telephone transmission theory will 
form a useful reference book. To the engineer 
interested in fundamentals it will prove a con- 
venient skeleton for memorising the salient features 
of his art. And to other lecturers it should provide 
an excellent basis for a course in the subject. The 
necessary mathematics (largely exponentials and 
simple network theorems) is followed by an exposi- 
tion of the classic theory of transmission, which is 
next treated in a variety of special cases. The 
author then deals with loading, artificial networks, 
transmission units, wave-filters, repeaters and 
measurements. A very useful book. 


Handbuch der Rohrleitungen. By F. ScHWEDLER. 

Berlin: Julius Springer. [Price 32 marks.) 

THERE is no modern industry in which the ubiquitous 
pipe is not to be found as the carrier of fluid, 
either gas, vapour, or liquid. In the past, many 
systems have been erected with little regard for 
economy in first cost or for a low operating charge. 
Present-day conditions, however, make it imperative 
that the pipe layout shall receive attention in design 
and erection comparable with that of the generator 
and prime mover it connects, or the industrial 
purpose it serves. The Handbuch der Rohrleitungen 
endeavours to outline a rational method of design, 
and covers, in addition to steam power practice, 
pipe systems for various industrial uses, such as the 
supply of gas, oil, and compressed air, and for 
ventilation and heating schemes. 

The first section of the book deals with correct 
procedure in the design of pipes and flanges for vari- 
ous purposes and gives in condensed form methods 
of construction, choice of material, and describes, 
with numerous illustrations, a large selection of 
necessary fittings, valves, hangers and expansion 
joints. These clear-cut illustrations are arranged 
at the end of the book in groups, an arrangement 
which permits of easy comparison of the different 
alternatives shown. The next section is devoted to 
calculations of pressure loss and strength, not only 
the strength of the pipe, but also of the pipe support, 
when the latter is of sufficient size or height to 
warrant special investigation. Worked examples 
of applications of the formule are given, but theo- 
retical discussions have in the main been avoided, 
and are only introduced where necessary for the 





better understanding of the subject ; a number of 
loose charts are also included for rapid computation 
of the more important data required for pipe 
installations. 

The application to piping of the progressive 
development in steam technique during the last few 
years is covered in a separate chapter. Flanges, 
joints, and threads have received due attention, and 
standard dimensions for these items are given in 
the tables at the end of the volume. These tables 
are abstracted from the German Industry Rules 
(DIN), and in addition to dimensions, cover work- 
ing and proof pressures and weights. An interesting 
table is that showing standard di tic repre- 
sentations with examples of their use, of valves, 
meters, and that large amount of auxiliary gear 
which takes so long to represent to scale on a pipe 
layout, and which when completed only tends to 
confuse the main purpose of the drawing. The 
standardisation of such symbolical representation has 
been frequently mentioned in the technical Press, 
and much would be gained by a corresponding 
British Standard. An abstract from the rules of the 
Vereinigung der Groszkesselbesitzer gives speci- 
fications and tests for materials for superheated 
steam piping. It may be said that this handbook 
compiled by the chief engineer of one of the largest 
German pipe firms, is definitely one which should 
find a place on the drawing-office book shelf. 





Power Plant Management. By Water N. Potaxkov. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 12¢. net.] 

Tuts book is intended to inform the executive, 
who may not have engi ing training, of the 
functions of staff and of the procedure and records 
necessary to secure maximum results with a 
minimum expenditure of time, energy and money. 
The first chapter is devoted to executive function— 
an executive controlling industrial power must at 
all times have reliable information as to what his 
plant can do and does; if it does not do what it 
should, why not? For this, reliable information is 
essential, on plant, operation, costs and distribu- 
tion. Following a brief discussion on these, several 
chapters are devoted to the duties of the power 
plant superintendent, operating engineer, watch 
engineer, head foreman, power plant clerk, record 
man, steam and power despatcher, maintenance 
man. Records, charts, stores, “ticklers”’ and task 
with bonus, are subjects which also come in for 
attention, and several examples of the application 
of these are given. 

The instructions to the fireman when he comes 
on his shift include examination of safety valve by 
lifting, examine boiler setting for cracks, &c., try 
dampers, &c., in addition, minute detail instruc- 
tions are given of duties during his watch. The 
English engineer may wonder what the engineer- 
in-charge is doing to require the fireman to make 
such observations and records. 

The existence of a power plant clerk and power 
records man may puzzle our engineers, but to the 
first of these is assigned the duties of collecting, 
recording, calculating and presenting graphically 
and otherwise, all plant records; keeping time of 
staff, the custodianship of stores, the keeping of 
schedules of maintenance, repairs and inspection, 
and attending the “‘ tickler.’’ The record man, where 
the size of the power plant justifies his engagement, 
is responsible for the maintenance of instruments, 
the taking and recording of correct indications and 
observations. Examples are given of a set task, 
or carefully measured shift performance, for the 
fireman, watch engineer, &c., the former depending 
on the evaporative efficiency and the latter on the 
steam consumption per kilowatt-hour at different 
loads. 

With all the instructions and records before him 
the engineer may well inquire what his head is 
intended for. That the system is in vogue in 
America is supported by the application given in 
the appendix, but the multiplication of staff and 
records may well tend to increase costs and destroy 
vigilance and initiative, and the system is hardly 
likely to be followed by engineers in this country. 
The book is well printed and illustrated, but its 
circumlocutionary presentation which is hedged 
with platitudes is not so attractive. 
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LABOUR NOTES. 


At meetings on Friday last week, the executive 
committees of the National Union of Railwaymen and 
the Associated Society of Locomotive Engineers and 
Firemen approved the terms of a settlement, provi- 
sionally arrived at locally, of the long-drawn-out 
dispute on the Irish railways. The terms were as 
follows: “ The general principle agreed upon is that 
all men who ceased work shall be reinstated in order 
of seniority. The men will be taken on as required to 
work the services in operation. The companies will 
re-open and extend their services as rapidly as the 
traffic warrants. The guaranteed week shall be sus- 
pended for a period of four weeks as from the date of 
resumption of work. During this period the work 
shall be shared equally between the men. At the 
end of this period the guaranteed week shall be restored. 
On the restoration of the guaranteed week the com- 
panies will retain sufficient staff to deal adequately 
with the traffic on their railways, and will give con- 
sideration to any representations made by the unions 
regarding redundant men. The companies will, when 
engaging staff for railway or road-transport services, 
give preference to suitable men who have been dis- 
charged as redundant. Where men have been con- 
victed in the Courts for a criminal offence their re-entry 
into the service is precluded by the companies’ usual 
procedure. The companies will give consideration to 
any representations the unions may wish to make on 
any particular case. 

The agreement concerning deductions from earnings 
and variation of conditions of service, separately con- 
cluded between the associated Irish railway companies 
and the Nationa] Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and the 
Railway Clerks’ Association, is to apply immediately on 
the resumption of work, to the companies whose men 
withdrew their labour. “ It is agreed,” the statement 
continues, ““ that on and from May 1, 1933, the following 
deductions from earnings and variation in conditions of 
service shall take place :—All conciliation grades, 
including drivers, firemen and cleaners, but exclusive 
of road motor passenger staff: (a) 74 per cent. deduc- 
tion from earnings based on the rates in force prior to 
May, 1931; (6) holidays without pay. All holidays 
for the year 1933 provided for in accordance with the 
February, 1922, agreements shall be taken without pay. 
Stationmasters and goods agents, male and female 
clerks, and supervisors: 10 per cent. deduction from 
earnings based on the rates of pay in operation prior to 
May, 1931. The deduction from earnings provided for 
above shall operate until May 1, 1934, and shall be 
7 per cent. for the year ending May 1, 1935, provided 
that if in March, 1934, the companies represent to the 
unions that their financial position is such that addi- 
tional relief is necessary, a meeting shall take place 
for the purpose of considering such representations, 
and agreeing on the method by which such, if any, 
additional relief might be provided.” 


Work was partially resumed in Northern Ireland on 
Monday, and the expectation then was that a regular 
service would be in operation before the end of the 
week. In the Free State, however, the settlement was 
repudiated by a considerable section, and an unofficial 
partial strike took place involving the employees of the 
Great Southern Railway. 


During a debate in the Dail last week, criticism was 
offered by two members of the activities of British trade 
unions in Ireland. Mr. James Dillon declared that it 
was monstrous that trade unions with headquarters in 
England should be in a position to dictate to industry 
in Ireland and paralyse Irish industry when they took 
it into their heads. The strike on the Great Northern 
Railway had been largely due, he asserted, to the fact 
that the National Union of Railwaymen wanted to 
try out a principle on an economic battlefield. The 
Irish people were made to suffer because that organisa- 
tion did not want to shoulder the burden of a strike 
in Great Britain. Mr. John Good, an independent 
member, asked why poor Ireland should be made the 
cockpit for fighting big principles for trade unionists 
in England. 

In the annual report of the United Textile Factory 
Workers’ Association, whose annual meeting is to take 
place at Liverpool on May 15 and 16, there is an 
interesting reference to the recent discussions at Geneva, 
on the 40-hour working week. The executive say: 
“ We have given very considerable attention to this 
question, but, on account of the difference of opinion 
existing, we have been unable to arrive at a definite 
decision. We are, therefore, not in a position to put 
down a precise resolution for this year’s annual con- 
ference. There are many points which require serious 


thought because of the fact that our industry exists|ing short time, may be terminated at one month’s 





mainly upon the exportation of its products. Some of 
these points are: (1) Can we have a reduction in hours 
from 48 to 40 without increasing the costs of pro- 
duction ? (2) Can we get a reduction of hours from 
48 to 40 without any reduction of wages? (3) Is it 
possible for the cotton trade, in the present state of the 
world’s markets, and the keenness of foreign competi- 
tion, to recover its lost trade if working hours are 
reduced to 40 per week ? (4) Is there any desire on the 
part of our members to accept the system of shift 
working in order to obtain a 40-hour week ? We shall 
welcome a discussion on this question of the 40-hour 
week at the annual conferenee, and we hope that arising 
out of such a discussion, we may be able to obtain some 
definite knowledge of the opinions of our members.” 





Sir Henry Betterton, the Minister of Labour, had 
another discussion last week with representatives of the 
National Confederation of Employers’ Organisations, 
regarding the most suitable practical line of approach 
to the question of the absorption of the unemployed 
into industry. 





Representatives of the Trades Union Congress 
General Council have had an interview with Herr von 
Hoesch, the German Ambassador, in the course of which 
they discussed with him the present situation of the 
trade union movement in Germany. Reference was 
also made to the international relationships of the 
German trade union movement. At the request of 
the deputation, the Ambassador agreed to transmit a 
report of the interview to his Government. 





The weekly organ of the International Labour Office 
at Geneva, states that special instructions to the trusts 
and industrial unions under the Commissariat of Heavy 
Industry in Soviet Russia are contained in an Order 
issued by that authority, in agreement with the General 
Council of Trade Unions, on February 13. Wages 
accounts are to be reduced immediately to the limits 
laid down for the first quarter of the year; efficiency 
is to be increased by an extension of piecework ; 
bonuses for quality of output, unbroken working, 
economy in the use of materials, &c., are only to be 
granted when the corresponding results have in fact 
been obtained ; and the workers’ food supply scheme 
will be so reorganised as to encourage an increase in 
individual output. Further, the Order prescribes action 
by directors in connection with the technical working 
of the undertakings. Apparatus is to be used more 
rationally, certain machines and tools are to be allotted 
to individual workers, skilled workers are to be em- 
ployed at operations for which they are best qualified ; 
and particular attention is to be given to the exact 
determination of output standards, which is in many 
cases quite insufficient. Standards based on considered 
observation of production processes should be sub- 
stituted for the present system of statistics and 
experiments. 





A second Order issued by the same authorities on 
February 23, gives more detailed instructions concern- 
ing the duties of directors and works councils in this 
respect. Production standards for all operations are to 
be revised during the first quarter of 1933, and those 
which are out of date or have been deliberately lowered 
with the object of increasing piece rates are to be 
readjusted ; the new standards for each workshop are 
to be introduced immediately without waiting for the 
revision to be completed for the whole undertaking. 
Special regulations for the steel and coal industries 
are to be issued later. 





The Senate of the Free City of Danzig has issued an 
Order amending the Order of December 2, 1932, relating 
to the 40-hour week. The original Order authorised 
employers to alter collective agreements in such a way 
as to permit the reduction of hours of work in their 
undertakings to 40 in the week. It is now provided 
that employers may not reduce hours except by arrange- 
ment with the workers. If the representatives of the 
parties cannot arrive at a collective agreement or other 
arrangement on the subject, they may call in an 
arbitrator, who will then reduce hours to the extent 
justified by the circumstances. The working week 
should normally be one of 40 hours, but the arbitrator 
may reduce hours below this number at the request of 
the organisations of employers or workers concerned. 
Employers who have helped to ease the labour market, 
particularly by introducing the 40-hour week in their 
undertakings, may be exempted from payment of the 
wages tax. Workers whose wages are cut in conse- 
quence of a reduction of hours are entitled to special 
short-time compensation. 


The new Order lays it down further that collective 
ents, which do not contain stipulations concern- 





notice. Thé Senate may name one or more arbitrators 
to aid in the adaptation of existing collective agreements 
and in the conclusion of new ones. The authorisation 
of the competent factory inspector is required for each 
case of overtime. Hours worked in excess of 48 in 
the week, must be paid at time-and-a-quarter, unless 
another rate is provided for in the collective agreements. 
The authorisation of the factory inspector is also 
required before an employer may install apparatus 
calculated to reduce the number of workers required. 
If this is refused, the case will be decided by a board 
composed of representatives of the Senate, the chamber 
of commerce, the chamber of agriculture, the handi- 
craftsmen’s chamber, and the workers. 





Industrial and Labour Information’s latest quarterly 
unemployment statistics show a general increase of 
unemployment as compared with a year ago. The 
figures, it is explained, do not represent the total 
number of unemployed in any country, but only the 
number recorded as unemployed, and the percentages, 
where they are given, are a better guide to the state 
of unemployment than the absolute figures, which 
change not merely in consequence of alterations in the 
amount of unemployment, but also in consequence of 
the variation in the membership of voluntary unemploy- 
ment insurance funds and trade unions. Even in the 
case of statistics based on compulsory unemployment 
insurance, account must be taken of legislative and 
administrative changes in the insurante scheme. It 
should also be borne in mind that the figures very 
rarely include those who are working short time, and 
that there has probably been a general increase in 
short time during the past year. 





In a few countries there is an actual decline in the 
number of recorded unemployed (Australia, Canada, 
Germany, and Poland). In Poland, and perhaps to 
some extent in Germany as well, this may be due to the 
fact that many of the unemployed have exhausted 
their right to benefit and no longer maintain registra- 
tion at the employment exchange. On the other hand, 
a big increase is recorded in the case of Chile, Czecho- 
slovakia, Estonia, the Irish Free State, and Sweden; 
but in the Irish Free State comparison is vitiated by 
a change in the scope of the statistics. Comparatively 
low percentage increases (less than 20 per cent.) are 
shown in Austria, Danzig, Finland, France, Italy, 
Japan, New Zealand, Norway, the Saar, and the United 
Kingdom. Aas i 

By comparing the figures which relate to January, 
February or March as the case may be, with those 
which relate to October, November, or December, 
the most recent developments in the unemployment 
situation can be seen. In most of the countries for 
which figures are given there has been a considerable 
increase in the three months, but there are some inter- 
esting exceptions to this rule. Thus, among the 
countries of the Southern Hemisphere, there has been a 
small decline in Australia and Chile, and a small increase 
in New Zealand. Among those of the Northern Hemi- 
sphere, in which a seasonal increase might be expected, 
there’ has been a slight decline in two countries (the 
Irish Free State and Japan), while in a number of other 
countries the increase has been small (Belgium, Canada, 
Italy, and the United Kingdom). To sum up, the 
International Labour Office’s weekly organ concludes, 
while in some countries the situation has continued to 
deteriorate during the last three months, the percentage 
increase, as compared with a year ago, is less than the 
corresponding increase shown in January, and in other 
countries, when allowance is made for seasonal varia- 
tions, the situation has remained stable. 





The German Federation of Trade Unions states 
that its affiliated organisations will continue indepen- 
dent of political parties and groups, to fulfil the duty 
imposed upon them by the confidence of their members. 
Enjoying the confidence of workers—both men and 
women—they will, as in the past, stand in the future 
for the improvement of*working conditions, for social 
justice and for rational economics. They are, however, 
as a result of the fateful decision of March 5, more than 
ever thrown back on their own resources. What the 
German workers have lost in the sphere of politics, 
so far as influence in the shaping of social life is con- 
cerned, must now be made good, it is declared,/by the 
strengthening of the trade unions. 








ASSOCIATION oF SPECIAL LIBRARIES AND LyFORMATION 
Bureavux.—The tenth annual conference of the Associa- 
tion of Special Libraries and Information Bureaux will 
be held at the Wills Hall, Bristol, during the week-end 
beginning Friday, September 22. Particulars may be 
obtained from the secretary of the Association, 16, 
Russell-square, London, W.C.1. The President of the 
Association, Sir Charles Sherrington, has agreed to accept 
office for another year. 
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1:-44-CUBIC YARD OVERBURDEN 
BUCKET DREDGER-EXCAVATOR. 


Tue removal of the overburden on the brown coal 
formations in certain parts of Germany has, for a 
considerable time, been effected by bucket dredger- 
excavators on the edge of open cuts, scraping away the 
top layers of earth. The machines are then used for 
recovering the coal itself, which is sufficiently soft to 
enable it to be mined in this way. The normal size of 
these machines varies from 0-5 cub. yd. to 1-0 cub. yd. 


bucket capacity, but an exceptional electrically- | 


operated machine, claimed indeed to be the largest in 
the world and constructed by Messrs, Maschinenfabrik 
Buckau R. Wolf A.G., Magdeburg, has been recent] 
set to work in a Rhineland mine. This dredger, which 
has buckets of 1-44 cub. yard capacity, possesses, 
a from its size, several unusual features. It is 
illustrated Figs. 1 to 6 above, by Figs. 7 to 12 on 
Plate XX VII, and by Figs. 13 and 14 on the opposite 
page. Some general idea of its exceptional dimensions 
may be gained from the fact that 15 motors, with an 

te of 1,220 h.p., are needed to operate it, whilst 
its weight of 800 tons is distributed over 80 wheels, a 
hydraulic equalising system being used to ensure 
uniform loading of the rails on which the machine 
runs. 
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The general features are readily seen in the outline 
given in Fig. 1. The travelling base is, roughly, 
similar to that of a portal crane. There are, however, 
four running rails, i.e., a track of two on each side, the 
distance between the track centres being 8-6 m. 
| (28 ft. 2} in.). The portal is wide enough to accommo- 
| date two railway tracks for the wagons into which the 
overburden, or coal, is discharged. The height of the 
portal opening from the rail level is 4-3 m. (14 ft. 1} in.). 
The travelling motors, of which there are four, are 
housed in cabins on each side of the base. The upper 
part of the machine consists of a main motor room 
| with two operators’ cabins connected by a gallery, 
and is extended in the rear part to form a runway for 
the balance-weight of the bucket boom. Carried on 
the main structure are a fixed jib, from which the 
boom is slung; three jib cranes for handling the 
machinery during overhaul, &c.; and the bucket 
boom. The latter consists of four portions, hinged 
together. The first, namely that nearest the motor 
room, is merely a carrying portion, i.c., the buckets 
do not operate as diggers as they pass through it. It 
is cased in to prevent any spilling near the machine 
itself, and its angle can be adjusted by wire ropes 
attached to the jib, to suit the height of the edge of 
the cutting. 

The second portion of the boom is relatively short ; 
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the third is the main member, whilst the fourth, at the 
end, is also short. The second and third portions are 
slung direct from the jib. The fourth is supported by 
ropes passing over a cantilever framework on the 
main member, led direct to the motor room. The 
slinging ropes from the jib for the second and third 
members are also taken to the motor room. This con- 
tains motor-driven winches for effecting the hoisting 
and lowering of the boom. It will be realised that 
by this method of hingeing and carrying the boom, it 
is rendered very flexible, as will be clear from the 
dotted outlines in Fig. 1. For example, the whole of 
the boom members may be set in a straight line, or 
arranged with the tip horizontal, or with the second 
member horizontal, &c., a variety of arrangements 
between the total limiting angle of 80 deg. being 
obtainable at will. Any alteration of the position of 
the boom, however, affects the centre of gravity of the 
system, a condition which, if it were allowed to develop 
would cause unequal pressure distribution on the 
travelling wheels and therefore on the rails. The large 
balance weight, seen to the left of Fig. 1, is coupled 
by wire ropes to the boom-handling winches in such 
a manner that any movement of the boom is accom- 
panied by a compensating movement of this weight, 
with the result that the centre of gravity of the machine 
is automatically kept in its designed position. 
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The upper part of the machine can be rotated 
through a full circle on the base, so that the buckets 
are able to function in other directions and not neces- 
sarily in a line at right angles to the rails. The upper 
part is mounted on rollers which run on a track on the 
base. There are eight rollers altogether, arranged in 
four groups of two each, but, in order to ensure self- 
adjustment of the load on the track, the weight of the 
rotating part is distributed amongst three points only. 
This arrangement will be clear from Figs. 5 and 6. 
The two sets of rollers at the top of these diagrams 
are each carried in a small bogie swivelling in a vertical 
plane, the pivot of the bogie being carried in the ends 
of struts having their other ends mounted in bearings 
attached to the top structure. These pivots are not 
capable of vertical movement, but, as the vertical 
struts can turn on their centres, a swivelling motion 
of the bogies relative to the rails is obtained. The 
pivots of the other two bogies, on the other hand, have 
considerable freedom. Their inner ends are provided 
with a bush, having a spherical surface, working in a 
corresponding seat attached to the circular part of the 
top structure. The centre of the pivot is similarly 
provided with a spherical seating in the bogie, whilst its 
outer end is prolonged, and is also terminated with a 
spherical seating. These two bogies are thus furnished 
with universal joints allowing movement in all direc- 
tions. The outer ends of their pivots are connected by 
an arm which swivels in a vertical direction on a pivot 
carried in a bracketed portion of the circular part. 
This pivot virtually corresponds to those of the two 
first-mentioned bogies, and part of the weight is 
transmitted through it by way of the swivelling arm to 
the other two bogies. It will be seen from the figures 
that though four sets of rollers are provided, in this 
way the load distribution is, as stated, by means of 
the more stable method of employing three points only. 

At this point, reference should be made to Plate 
XXVII, in Figs. 7 and 8, of which the machine is 
shown in operation. The construction of the bucket 
boom, its method of suspension, and the connections 
to the balance are, perhaps, more shown in these than 
in Fig. 1. The boom with the bucket chain is seen 
in greater detail in Fig.9. Its cutting length, measured 
from the centres of the guide pulleys in the working 
part, is 356-2 m. (115 ft. 6 in.). Its total length, i.e. 
as an endless chain, is 107 m. (351 ft.). As already 
stated, each bucket has a capacity of 1-44 cub. yards. 
There are 41 in all, and the rate of discharge is 21 








The digging capacity is, there- 


buckets per minute. 
fore, great, but the actual performance of the machine 
naturally varies with the material being handled. The 
normal working rate is between 1,300 cub. yards to 
to 1,500 cub. yards per hour, the maximum rate being 


just over 1,800 cub. yards per hour. The formation 
of the chain itself, its roller gear, and the construction 
of the boom girders are sufficiently clear in Fig. 9 
to require no further comment, but attention may 
be drawn to the corrugated design of the bucket 
bottoms, as seen in the top right-hand corner. This 
is external only, the part forming the cutting edge 
being prolonged inwards to give a double bottom with 
a smooth inside. The corrugations of the external 
shell add transverse stiffness to the buckets. The 
upper enclosed part of the boom is shown in Fig. 10. 
This figure also shows very well one of the operating 
cabins. There are two of these projecting from each 
of the front corners of the motor room and communi- 
cating by a glazed gallery. The method of supporting 
them will be clear from several of the figures. They 
are arranged so far out so as to give the operator not 
only an unobstructed view of the digging operations 
but to enable him to see the filling of the wagons under 
the portal. The method of glazing permits him to 
lean forward and look directly downwards. 

The chain is operated by an 820-h.p. motor. The 
primary speed reduction is made by a pair of belts 
driving large pulleys on a secondary shaft. Pinions on 
this shaft gear with spur wheels on the top bucket 
chain shaft. The belts are provided with jockey 
tightening pulleys. The arrangement of the drive is 
shown in Figs. 1 and 2, and a view of part of it is given 
in Fig. 11. The cylindrical object seen beyond the 
main pulley on the secondary shaft, consists of a 
sliding dog-clutch, pressure-lubricated, a shearing pin 
coupling, and a brake. This gear is fitted to both 
ends of the shaft. The boom-handling plant is divided 
into two sections. The first of these consists of a 
10-h.p. motor situated at the front of the motor room. 
It is geared to suitable drums, from which the wire 
ropes controlling the fourth, or end member of the 
boom, are led over the cantilever frame on the third 
member. The fourth member is thus made capable 
of independent movement, ¢.g., it can be put into a 
horizontal position, when the top of the layer of coal 
is reached, and the overburden can be removed so as 
to uncover that layer without cutting into the coal 
below. The second section of the plant is situated in 





the part of the motor room underneath the runway 
for the balance weight. It consists, as will be seen 
from Figs. 1 and 3, of three motor-driven winches, 
from which are led the wire ropes to the three hoisting 
tackles of the boom, and to the balance-weight. A 
detailed view of one of the winches is given in Fig. 12. 
Speed reduction is obtained through a worm drive 
totally-enclosed and running in an oil bath. Each 
motor is of 60 h.p. The winch-bearing lubricating 
system will be seen from this illustration to be of the 
grease-gun nipple type. 

The remaining machinery consists of a 34-h.p. 
motor and gear for rotating the upper part of the 
machine; two 8-h.p. motors for operating the delivery 
chutes into which the buckets deliver ; and two 15-h.p. 
motors connected by belts to air compressors. The 
situation of the air-compressing plant is indicated in 
Fig. 3. The air is used for operating the charging 
doors of the chutes in the portal, and for actuating the 
various brakes and the stretching gear of the bucket 
chain. The four motors for the travelling gear are 
each 30 h.p., and are situated, as shown in Fig. 4, in 
houses attached to the outsides of the base of the 
machine, two on each side. They drive 40 of the 80 
wheels on which the excavator runs, the travelling 
speed being 16 m. (53 ft.) per minute. As will be clear 
from Fig. 4, the girders forming the undercarriage are 
different on the two sides of the machine. On the 
low-digging side, the girder is comparatively short, and 
terminates at each end with provision for a pivot. 
On the high-digging side, the girder is longer, and has 
no provision for pivots. This difference is accounted 
for by the adoption of the three-point load application 
system used in the rotating rollers, though, of course, 
the means employed are not the same. 

An outline plan of the wheel lay-out is given in 
Fig. 13. The two sides of the machine are, however, 
shown closer together than they really are, in order 
to economise space. The side next to the boom, when 
it is in normal use, t.e., as shown in Figs. 1, 7 and 8, is 
distinguishable by the driving wheels and some. of the 
trailing wheels having double flanges. On the other 
side, all the wheels have the ordinary single flange. 
This latter is termed the high-digging side, as the boom 
is used on that side when in the position shown by the 
dotted lines in Fig. 1. The double flanges provide 
three lines of resistance to side thrust, whichever way 
the machine is worked. The wheels on both sides 
are grouped in eight-wheel swivelling bogies, but on 
the low-digging side, the two bogies at each end are 
coupled together by a short girder at the centre of 
which is a pivot engaging with the holes in the main 
girder, previously referred to. These pivots form two 
of the A sens supporting points, each of these two points 
carrying a portion of the load on 16 wheels. The third 
point covers the whole of the wheels on the high- 
digging side and those of the centre bogie on the low- 
digging side, that is six bogies, or 48 wheels in all. The 
load is actually taken by hydraulic cylinders on each of 
these six bogies. The cylinders are interconnected by 
pipes, so that the portion of the weight of the machine 
carried by them is spread equally over the 48 wheels. 
The pressure can be cut off by means of valves from 
any of the cylinders if required, for repairs, &c. A 

jagrammatic view of the equalising system is given in 
Fig. 14. The hydraulic pressure is maintained by o 
compressor, and a pump is provided to make good 
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loss through leakage. The two bogies at each end of | TENDERS. 

the line on the low-digging side are not provided with! we» have received from the Department of Overseas 

hydraulic cylinders. The arrangement of the driving | Trade, 35, Old Queen-street, London, S.W.1, particulars 

gear between the motors and axles will be clear from | of the undermentioned tenders, the closing dates of 

Fig. 13, the driven wheels being distinguished by the | which are given. Further details may be obtained on 

gear wheels on their inner sides. application to the Department, the reference number 
| appended being quoted in all cases. 

V.I.R. Lead-Covered Cable.—The supply of 5 to 20 
miles of one-wire and 4 to 16 miles of one-pair V.I.R. 
lead-covered cable. The Posts and Telegraphs Depart- 
ment, Melbourne; May 23. (Ref. No. A.X. 11,765.) 

Telephone Protective Apparatus.—The supply of Tele~ 


PROGRAMME OF TREVITHICK 
CENTENARY COMMEMORATION. 


Centenary Commemorations of the death of Richard | phone protective apparatus, comprising protectors’ 
Trevithick will be held om April 22, 23, and 24. On| fuses and heat coils. The Posts and rolageaphe Depart- 
(Ref. No, A.X. 11,764.) 


Saturday afternoon, April 22, a demonstration will be | ment, Melbourne ; May 23. 
held at Camborne, where he made his experiments with | Submarine Cables.—The supply, of 1,730 yards of 
a steam road carriage, and on Sunday afternoon, | submarine cable. The Posts and Telegraphs Department, 
April 23, a memorial service will be held in Tregajorran | Melbourne ; May 23 (Ref. No. A.X. 11,763.) 

Methodist Church, in the parish of Illogan, near| Motor Fire Pumps.—On page 382 ante we drew atten- 
Camborne, in which he was born. On Sunday morn- | tion to a tender invited by the Municipalities and Loca! 
ing @ memorial service will be held in Dartford Parish | Commissions Section, Cairo, for two motor fire pumps 


Choad, est 06 11.000. contested Un the Men for the villages of Delingat and Tema. We now learn 
—_ nee P+» _O ‘ A > ANCV. | that a third fire pump is required for Nag Hamadi. (Ref. 
Elliott Mitchell, when the preacher will be the Rt. Rev. | pomp " s 


p ; ; | No. G. 12,446.) 
The Lord Bishop of Rochester. After the service an | Centrifugal Pumps.—The supply of two centrifugal 


address will be given on the life and work of Trevithick | umps. The City of Winnipeg; May 1. (Ref. No. 
by Mr. L. St. L. Pendred, and a wreath will be placed | G.X. 12,463.) 
on the Trevithick Memorial Tablet, which records his} Waterworks.—The construction and equipment of 


waterworks for a town in Egypt. The Egyptian Ministry 


death, at the Bull Inn, Dartford, on April 22, 1833. 
| of the Interior, Cairo; May 15. (Ref. No. G.X. 12,464.). 


At Evensong, at 3 p.m., in Westminster Abbey, on 
Sunday, special reference will be made to the centenary 
by the preacher, the Ven. Archdeacon V. F. Storr, M.A., 
and afterwards a chaplet will be deposited beneath the 
Trevithick Memorial window in the north aisle. 
Finally, a memorial lecture will be delivered by 
Professor C. E. Inglis, O.B.E., F.R.S., M.Inst.C.E., at 
the Institution of Civil Engineers, Great George-street, 
8.W.1, on Monday, April 24, at 6 p.m., the chair being 
taken by Sir Murdoch Macdonald, K.C.M.G., the 
President of the Institution and of the Memorial 
Committee. 


Gas Tubes.—A firm in Danzig is desirous of receiving 
quotations for black and galvanised gas tubes from } in. 
to 2 in. in diameter. Further details may be obtained 
from the Department of Overseas Trade, quoting reference 
No. G.X. 12,445. 

Steel Strip.—A firm in Toronto, Canada, is desirous 
of receiving quotations from United Kingdom manu- 
facturers for steel strip, in coils of 75 Ib., burlapped for 
protection, in the following sizes: 4 in. and § in., No. 22 
gauge ; } in. and 1 in., No. 20 gauge ; and 1} in., No. 18 
gauge. Further details may be obtained from the 
Department of Overseas Trade, quoting reference No. 
G.X, 12,474 


PERSONAL. 


Messrs. Tue Barrisa ALUmimntum Company, Limirep, 


BOOKS RECEIVED. 


Adelaide House, King William-street, London, E.C.4,| United States Bureau of Mines. Mineral Resources of 
have removed their Birmingham office and warehouse the United States. 1:5, Antimony in 1931. By 
from 21, Barwick-street, to Lawley and Landor-streets. P. M. Tyrer. [Price 5 cents.] I:6. Cobalt, 

Messrs. James Gorpow anp Company, Lmrrep, Molybdenum, Tantalum and Titanium in 1931. By 


P.M. Tyter and A. V. Petar. [Price 5cents.] I: 7. 
Platinum and Allied Metals in 1931. By H.W. Davis. 
[Price 5 cents.) 1:28. Mineral Production of the 
World, 1924-1929: A Statistical Summary. By 
L. M. Jones. [Price 10 cents.] 1:29. Gold, Silver, 
Copper, Lead, and Zine in California and Oregon in 


have removed their offices from Windsor House to the 
adjoining premises, Regent House, Kingsway, London, 
Wo. 


Messrs. CaitLoorrs, Limirep, 240, Blackfriars-road, 
London, 8.E.1, have just completed a reorganisation of 
their gasket-cutting department and are now in an | 


advantageous position for the cutting of gaskets in all 1930. Mine Report. By V. C. Hetxes. [Price 10 
¢lasses of materials, including Vellumoid sheet jointing, | cents. } 1: 30. Gold, Silver, Copper, Lead, and Zine 
fibre, cork, ushestos, and paper, according to the require-| %% Colorado im 1930. Mine Report. By C. W. 
mente of customers. | Henperson. [Price 5 cents.} 1:31. Gold, Silver, 
e . ; " ; | Copper, Lead, and Zinc in Arizona in 1930. Mine 
Muasns. Tne FLoatine AND Evasric Draw BAR AND | Report. By C. N. Gerry and T. H. Mrtier. [Price 
Sock Ansorser Company, Limirep, 7, Victoria-| 5 cents.) II: 8 {brasive Materials in 1931. B 
street, London, 8.W.1, inform us that Engineer Lieut.-| >» : oe ltiae > h : Da y 
Gem. J. G. B. Sems, BN. (Retd.) has bee ted P. Hatwaka and A. E, Davis, [Price 5 cents.] 
"ih the he a of th : -- oa®e \ ‘ oe peoen appom Oa | Il : 9. Sulphur and Pyrites in 1931. By R. H. 
‘ “ay AAS COMPSAY- | Ripceway. [Price 5 cents.) Il: 10. Silica in 1931. 
Messrs. ( LARKE, CHAPMAN AND Company, Limirep,| By 8. R. Pamuirs. [Price 5 cents.) Il: 12. Feldspar 
Victoria Works, Gateshead-on-Tyne, who hold the world |} m 1931. By H. H. Huemes and J. Mippieton. 


rights for the manufacture, and the right to grant sub- | Washington: Superintendent of 
licences for the manufacture, of the Johnson patent | 
marine water-tube boiler, announce that Messrs. R. & W. 


Hawthorn, Leslie and Company, Limited, St. Peter's 


[Price 5 cents.) 

Documents. 
General Mechanics. Vol. I. 

Physics. By Max Puancx. 


Introduction to Theoretical 
Translated by Henry L. 


Works, Newcastle-upon-Tyne, have been granted such a Brose. Second Edition. London: Macmillan and 

sub-licence. Six other prominent shipbuilding firms| Company, Limited. [Price 12s. net.] 

have already been granted similar licences. | Street Trafie Flow. By Henry Warson. London: 
Tue Instrrution oF Encineerive Inspection has| Chapman and Hall, Limited. [Price 21s. net.) 


removed its offices from Palace Chambers to 17, Victoria- | Practical Microscopical Metallography. By R. H. 
street, London, 8.W.1. Greaves and H. Wricuton. Second edition, Revised 
Messns. E. L. Younaieson, Limrrep, 67-69, Chancery- and enlarged. London: Chapman and Hall, Limited. 


lane, London, W.C.2, have appointed Mr. Alvin E. Loe [Price 18e. net.] ; 
sales manager of their Val d'Or electric-drill department. ae ogy A Gor _— 
Mr. Loe will also handle important items of garage oe & Verlag G —— 
i : Ls) re ° . J Be -D. . , 
ns aR igss . Department of Scientific and Industrial Research. Report 
Messrs, Fry's Mera Founpries, Liatrep, Holland of the Fuel Research Board for the Year Ended March 31 


Unserer Zeit. By ArtTuur 
der Biicherfreunde 


street, Blackfriars, London, 8.E.1, inform us that they 1932. With Report of the Director of Fuel Research 
have erected a new die-casting foundry, adjoining their Londen y ot , ’ ; , sce 28. 
qushting wesle iet Maiten Abbey, end. thet. Gale die. | mor oh His Majesty's Stationery Office. [Price 2s. 


casting department, their Hillside Foundry, Kingsbury, | p totes , 
N.W.9%, and also their Manchester die-casting foundry, ¥ y vary co fesse Me. os: pe ey vl neg 
are being formed into a subsidiary company styled ture Carbonisation. Narrow Brick Retorts at the Fuel 
Mesars. Fry's Diecastings, Limited, under the same Research Station p Po ing His Majesty’s Statione: 

ownership, management, and organisation as at present. Office. [Price 6d. net ] : we ad 
All letters to the new company should be addressed to | (nited " States Geological et. 
Prinee's-road, Merton Abbey, London, 8S.W.19. Tertiary and Quaternary Geo ’ 

Grande” Region, “y 


Bulletin No. 837. 
of the Lower Rio 
A. C. Trowsrinee. 


Texas. By 





tT ert [Price 75 cents.) Water Supply Paper No. 640, 
_Lacroures on inpustRiaL Psyonotocy anp Orricr Ground Water in North-Central Siena, By A. M. 
Worx.—A series of three public lectures on applications Prrer. [Price 35 cents.) No. 659C, Index of Analyses 


of Natural Water in the United States, 1926-1931. By 
W. D. Cortins and C. 8. Howarp. [Price 5 cents.]} 
Professional Paper No. 174. Physiography and Glacial 
Geology of Eastern Montana and Adjacent Areas. By 
W. C. Atpen. [Price 1 dol.] Washington: Superin- 
tendent of Documents. 

S.L1I.B. Science and the Humanities. By Joun L. 
Mynes, An Address delivered at the Ninth Annual 
Conference of the Association of Special Libraries and 


of industrial psychology to office work will be delivered 
at 6 p.m., on Mondays, April 24, May 1 and May 8, at 
the Ponion School of Economics, Houghton-street, 
Aldwych, London, W.C.2. The lectures are arranged 
by the ‘National Institute of Industrial Psychology under 
the Heath Clark bequest. On April 24, Mrs. W. Raphael 
will speak on ‘“ The Selection and Training of Office 
Steff;"’ om May 1, Mr. C, B. Frisby will lecture on 
“ The Internal Economy of the Office,” and on May 8, 


A 





Mr, 8. E. W. Taylor will speak on “‘ Morale in Office Work | Information Bureaux. Ozford, September 23, 1932. 
and the Will to Work.’ Admission to the lectures is Oxford: University Press, London: Humphrey 
free and nb tickets are required. Milford. [Price 2s. net.) , 





CONTRACTS. 


Messrs. Joun. I. THornycrorr AND Company, 
Liurrep, Southampton, have received an order from the 
Saltash Town Council for a new ferry steamer, to be 
delivered within eight months, for service on the Tamar 
estuary. 

Messrs. Witi1aM Denny AND Brotuers, Limrrep, 
Dumbarton, have received an order for a twin-screw 

ared turbine passenger and cargo steamer for the 

rne-Stranraer service of the London Midland and 
Scottish Railway Company. The vessel is to have a 
length of 330 ft., a breadth of 49 ft., and a depth of 17 ft. 
It will have a gross tonnage of 2,700 and will carry 1,250 
passéngers. 

MEssRs. 
Works, Lincoln, are to su 
Company and Forders, 


Ruston-Bucyavus, Limirep, Excavator 
ly to Messrs. London Brick 
imited, Peterborough, two 
further excavators, to add to the fleet of 35 Ruston- 
Bucyrus machines they already possess. These two 
machines, which are both electrically-operated dragline 
excavators of a new type, are additional to a Diesel- 
operated dragline excavator which the same firm ordered 
three months ago from Messrs. Ruston-Bucyrus. 
Messrs. Hartanp anp Wo.rr, Limrrep, Belfast, 
have secured a contract from Messrs. The Shaw, Savill 
and Albion Company, Limited, London, for two large 
twin-screw cargo motorships intended for the owners’ 
fast service between London and the New Zealand ports, 
via the Panama Canal. Each vessel will be over 500 ft. 
in length and will have a deadweight carrying capacity 
of 12,000 tons. The volume of refrigerated space pro- 
vided will total nearly 500,000 cub. ft. The propelling 
machinery will consist of four-cycle, single-acting, airless- 
injection, pressure-charged Harland—B. and W. engines, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel._-Conditions in some of the local staple 
trades show a welcome improvement, which finds reflec- 
tion in a reduction of 3,000 in Sheffield’s total of over 
50,000 unemployed. This decline is attributed to 
increased activity in the lighter sections of industry 
and the building trades. The steel-producing sections 
are operating in erratic fashion. Difficulty is experienced 
in maintaining output at a consistent level. According 
to the latest statistics, production in this area in February 
totalled 64,200 tons, which showed reductions of 2,200 
tons and 3,000 tons respectively as compared with 
January and February last year. In contrast with 
December, 1932, however, February’s aggregate repre- 
sented an increase of 4,600 tons. Forges and foundries 
are more active, but rolling mills could comfortably 
handle a greater volume of business. Large amounts of 
Sheffield steel and products are being used in connection 
with the manufacture of a primary turbine unit for 
Russia. The continued depression in railway rolling- 
stock requirements is keenly felt. Orders from British 
railways are few and far between, while exchange restric- 
tions and keen competition account for a comparatively 
small volume of foreign business finding its way to this 
locality. The demand for steel-works plant is limited. 
Sheffield Corporation have placed contracts for electric 
cable, meters, electric cookers, movable tramway points, 
tramcar seating, fuse boards, tramcar trucks, traction 
motors, and tramcar tyres. Firms specialising in the 
production of stainless steel, rustless iron, and heat and 
acid-resisting materials are operating at high pressure. 
Business is opening out on more prosperous lines for the 
machinery-making branches. Among the latest inquiries 
are those from Malta for an electrical engraving machine, 
and from London for stamping machines for payee 
twist drills, files, and general cutlery. The call for agri- 
cultural machinery, implements, and parts has broadened. 
Inland requirements are fairly substantial, while ship- 
ments promise early improvement. London is inquiring 
for pen steel, Stockport for mild-steel bars, and Australia 
for nail clippers. The tool trades report increased 
activity. Good business is being done in hacksaws and 
blades, twist drills, precision tools, and engineers’ small 
tools. Activity in ease building has resulted in an 
increased demand for building and excavating tools, 
household ironmongery, stoves, and grates. Keen 
foreign competition is being met with by makers of 
plantation tools. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel is somewhat restricted. Stocks have 
accumulated at colliery sidings and depots. Export 
requirements are on a moderate level, while inquiries do 
not promise much for the immediate future. Industrial 
fuel makes slow headway. Consumption of smalls by 
the Lancashire textile trades is on a reduced scale, while 
electricity undertakings are taking reduced supplies of 
slack. he house-coal market, largely as a result of 
summer-like conditions, has develo fresh weakness. 
Output is well in excess of requirements. There is an 
uninspired demand for foundry and furnace coke, while 
the call for gas coke is only moderate. Quotations are : 
Best branch hand-picked, 27s. to 28s.; Derbyshire best 
house, 22s. to 23s. 6d.; Derbyshire best brights, 18s. to 
20s. ; screened nuts, 16s. to 18%. 6d.; Yorkshire hards, 
17s. to 188. ; Derbyshire hards, 17s. to 18s. ; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 5s. 6d. 


Rare Broce, Costentz.—The British Portland 
Cement Association informs us that it has been decided 
that the new Rhine Bridge, to be built by the Munici- 

lity of Coblentz, is to of reinforced concrete. It 
= been stated that the building of a concrete bridge 
would provide 122,000 men-days of work, whereas the 
next most economical type would provide only 75,000. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Carmarthen Town Bridge——The bridge across the 
River Towy at Carmarthen Town, on the main road 
from London to Fishguard, is very important, especially 
as there is no alternative route without a detour of 
many miles. It has been the subject of discussions 
between the Carmarthenshire County Gouncil and~the 
Ministry of Transport for ten years or longer. The old 
nine-arch structure, with a level crossing on one end, 
and a steep hill into Carmarthen town on the other, was, 
in the first instance, declared to be an ancient monument. 
There was, however, no suitable alternative site, and the 
= bridge a been ee patehed that there were no 
distinctive features wort’ ing. Even , the 
bridge was de-scheduled. Phe Carmarthenshire y ay sen 
Council prepared a sch for a high-level bridge whieh 
would cross the railway as well as the river, and give 
a broad and easy entrance into the town. The cost was 
estimated at over 100,0001., and the scheme was rejected 
by the Ministry of rt for financial reasons. 
Accordingly, the County neil spegeree a scheme 
for a low-level bridge to cost about 30, . Meanwhile, 
the collapse of the old bridge, through floods, necessitated 
the erection of a temporary bridge of a very inadequate 
charaeter. The Ministry of T: next rejected the 
low-level bri scheme which wou'd have perpetuated 
the level crossing. The County Council then submitted 
in February last, a new scheme for a high-level bridge 
to cost about 91,0007. The Ministry thought a hump- 
backed structure costing about 75,000I., leavi the 
awkward hill on the town side still to be negotiated, 
would suit, but the County Council have declined to 
accept the modification, and are sending a deputation 
to the Ministry to press for the scheme in its entirety, and 
for an early decision, together with a special grant. 

Welsh Anthracite Seam.—With new prosperity before 
the anthracite coal trade of South Wales, the proving 
of the Big Vein at the Maesgwyn drift on the south side 
of the Abe colliery of the ated Anthra- 
cite Collieries Limited, has been very gratifying. The 
area of the taking is over 2,000 acres. The seam is of 
high quality, with good section and excellent roof. 

Metallic Ore Mining in Wales.—Throughout Wales 
there are remains of mines of metallic ores that were 
once rich and prosperous. These were distinct from the 
gold mines, which have been more or less continuousl 
worked from the period of the ancient Britons, throug 
Roman times down to present day. Expert mining 
engineers have lately investigated veins of lead and zinc 
ore in the mountains of Denbighshire, and the reports 





gate tonnage output is a little heavier than of late, but 
in all departments more orders are much n Manu- 
facturers of shipbuilding requisites have a fair amount 
of work to execute, and departments engaged on produc- 
tion of railway requisites are rather busier than of late. 
Galvanised sheets are selling a little more readily to 
home customers, but demand for export shows no 
improvement. Common iron bars are 9. 15s.; best 
bars, 101. 5s.; double best bars, 101. 158. ; treble best 


bars, 111. 5s. ; i ear 8. ; king (tapered), 
101. ; steel billets (soft), . Ta. 6d. ; steel billets (medium), 
61. 12s. 6d. ; steel billets (hard), 7/. 2s. 6d. ; iron and steel 
rivets, 111. 58.; steel ship plates, 8/. 15s.; steel angles, 
8l. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 8. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 91. 15s. for delivery to home customers, 
and 8l. 10s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge), 111. 158. f.o.b. for 
delivery to home customers, and 101. 10e. f.o.b. for 
export. 

Scrap.—Consumers of iron and steel scrap have 
covered requirements for the time being and are not 
pressing for deliveries, with the result t values are 
easy. eavy steel is on sale at 40s. ; heavy cast-iron at 
42s. 6d.; and machinery metal at 45s. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The Scottish steel trade has 
undergone no change over the week, and a very 
demand exists for heavy material. Consumers, Poth 
at home and abroad, are not much in evidence at present 
and the export trade especially shows no sign of pi 
up yet as inquiries are not very numerous. The quiet- 
ness in the Tlack-steel sheet trade is again pro- 
nounced and makers have not so many orders on hand 
for a gauges. The demand for the heavier 

galvanised sheets is extremely poor. The 
ollowing are the current market quotations :—Boiler 
oy . per ton ; ship plates, 8/. 15s. per ton ; sections, 

. Is. 6d. per ton; black-steel sheets, } in., 81. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 111. 5s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade —No improvement of any kind 
falls to be recorded in the state of the malleable-iron 
trade of the West of Scotland and much difficulty is 
being experienced in keeping the works going, e 
re-rollers of steel bars are in a similar plight, as very few 
orders are passing at the present time. Prices w 





are understood to be so favourable that a new y 
is to be formed to work these veins immediately. ‘Now 
that cheap electric power is available, it is believed that 
ore mining in Wales can again be made very profitable. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have little 
more Cleveland pig stored than is needed for ordinary 
—s and the small production is promptly taken up. 
Second-hands possess only moderate quantities and are 
not at liberty to sell to principal home users, makers 
still reserving to themselves the right to cover such needs 
direct. Overseas sales are few and small. Export 
terms of sale are matters of individual negotiation 
and cannot well be definitely given. Orders are under- 
stood to have been placed at very low figures, but for 
other business quotations are steadily maintained. 
Local users have to pay 65s. for No. 1 description of 
Cleveland, 62s. 6d. for No. 3 g.m.b., and 61s. 6d. for 
No. 4 foundry and No. 4 forge. North of England 


no ch and are as follows :—Crown bars, 91. 15s. per 
ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 71. 5s. per ton for home delivery, 
and 6l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone prevails in the 
Scottish pig-iron trade and the demand overall is of a 
very limi nature. Home consumers are only buying 
from hand-to-mouth, while orders from overseas con- 
tinue on small lines. Lots from India keep arriving in 
the Clyde periodically, and the latest was a consignment 
of 4,000 tons from Calcutta, as well as 1,000 tons from 
Millom. The current market quotations are as follows :— 
Hematite, 66s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 67s. per ton, and No. 3, 65s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from G@ w Harbour for the week endi 

Saturday, April 8, only amounted to 122 tons. 
that total, 31 tons went overseas and 91 tons coastwise. 
During the corresponding week of last year the figures 
were 41 tons overseas and 355 tons coastwise, making a 
total shipment of 396 tons. 

Locomotive Contract.—The Indian Stores Department, 
i ing a large locomotive order, has decided 





buyers beyond the Middlesbrough area are charg 
2s. above these figures, while customers in the G@ 
district are supplied at 3d. above the rates ruling for 
consumption on Tees-side. All prices include cost of 
delivery. Firms in the Middlesbrough zone continue 
to complain greatly at having to pay more for Cleveland 
pig than is lomd te customers in tland. 
Hematite.—Some withdrawals from the heavy accumu- 
lations of East Coast hematite at makers’ works were 
reported tly, but stocks are once more increasing. 
Additions are expected to be checked in the near future, 
the ease in demand promising to be temporary. Further 
moderate sales to ffield have been made, and more 
business with South Wales seems not unlikely, whilst 
local consumption promises to improve. rehants 
have command of a good deal of iron they are anxious 
to liquidate, but they are disinclined to undersell pro- 
ducers. Quotations continue the same for export as 
for home trade. Ordinary brands are 59s., f.o.t. and 
f.o.b., and No. 1 grade of iron is at a premium of 6d. 
Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig iron for the first quarter 
of the has been certified at 50s. Id., as i 
50s. 10-95d. for the previous three months. Under 
sliding seale arrangements, North East Coast blast- 





d| The 


icutta, in plac 
to give a part of it to the North British Locomotive 
Company, Glasgow, namely, six boilers for super- 
heater locomotives of the Eastern Bengal Railway. 








Bartisa Roap Feperation.—The first general meeting 
of the British Road Federation, which has been formed to 
promote and protect the interests of all persons con- 
cerned in the construction or in the use of roads, was 
held recently under the ideney of Mr. Frank Pick. 
The secretary of the ration is Mr. F. G. Bristow, 
and the offices are at 186, Palace Chambers, Westminster, 
London, 8.W.1. 


Sanps, Crays, anp Mringrats.—Much interesting 
information on such diverse subjects as China clay, the 
decay and restoration of building stones, tripoli powder, 
refractory cements and lutes, and the origin, composition, 
and classification of British coals, is to be found in the 
third number of Sands, Clays, and Minerals. This 
attractive little journal is intended for everyone engaged 

i and is 


in the production or use of economic minerals, 
——_ quarterly by Mr. A. L. Curtis, Westmoor 
boratory, P.O. Box 61, Chatteris, Cambridgeshire. 





t number contains a large folding coloured 





furnacemen's wages are therefore unaltered for the 
quarter of the year. 

Foreign Ore.—New business in foreign ore is quite 
trifling, but moderate imports against old contracts 
are coming forward. The nominal price of best rubio 
remains at 158. 3d., c.i.f., Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and values are barely sustained as local users 
have little need to buy. Sellers quote on the basis of 
good average qualities at 16s. 6d., delivered here. 

_ Manufactured Iron and Steel.—Market rates for semi- 
finished and finished iron and steel are steady. Aggre- 





imens of coal, to illustrate 
the article on British c by Mr. Curtis, referred to 
cat and polished, Os coloured, plates, show new, and 
cut ‘ lon sa istics 
of which are described in = article contributed by 
Mr. P. A. E. Hahn. In addition, the number contains 
numerous half-tone illustrations. The chief merit of 
the journal is that it contains authoritative data not 
easily obtainable elsewhere. The price of each number is 
ls. 3d., while the annua! subsoription, éovéring four 
issues is 5s. inland, 5s. 6d. colonial, and one U.S. dollar 
foreign, post free. 
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NOTICES OF MEETINGS. 


INSTITUTION OF ENGINEERS-IN-CHARGE.— Wednesday, 
April 19, 7.30 —_ St. Bride Institute, Bride-lane, 
E.C.4. ‘Some Notes on the Engineering Equipment 
of a Modern Liner ” by Mr. W. Girvan. 

InstiTuTION oF EtxctricaL ENGIneERS.—Sheffield 
Sub-Centre : Wednesday, April 19, 7.30 p.m., Royal 
Victoria Hotel, Sheffield. ‘‘ Metal-Clad Switchgear, 
Automatic Protection, and Remote Control, with 
Particular Reference to Developments during the Last 
Seven Years,” by Mr. H. W. Clothier. London : Thurs- 
day, April 20, 6 p.m., Victoria-embankment, W.C.2. 

i meeting. ‘“ The Heating of Domestic Pendant 
Lamp Fittings and their Connecting Leads "’ (Electric 
Research Association Report), by Messrs. P, D. Morgan, 
H. G. Taylor, and W. Lethersich. Illustrated by Kine- 

Film, London Students’ Section: Friday, 

April 21, 7 p.m., Victoria-embankment, W.C.2. “ The 

-Voltage Circuit Breaker and its Competitor, the 
High-Voltage Fuse,” by Mr. W. D. D. Fenton. 

InsTrruTION oF WeELpING Enorngerers.—Wednesday, 
April 19, 7.45 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. Exhibition of Kinematograph 

i : (1) “ Automatic Metal Arc Welding”; (2) 
“ Automatic Flash Butt (Resistance) Welding”; and 
(3) “‘ Oxy-Acetylene Welding.” 

InstrrvTion or MINING AND MerTatiurcy.—Thurs- 
day, April 20, 5.30 p.m., Geological Society’s Rooms, 
Burli m House, Piccadilly, W.1. ‘ Drill Steels for 
Mining Purposes,” by Dr. W. H. Hatfield. 

Norru-East Coast Instrrution or ENGINEERS AND 
SurpsvrtpEers.—Tees-Side Branch : Thursday, April 20, 


7.30 p.m., Cleveland Scientific and Technical Institution, 
i h. ‘‘ Modern Ship Repairing,” by Mr. J. 
Patton. Friday, April 21, 6 p.m., Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Shi Vibration : A Compari- 
son of M with lated Frequencies,” by 
Dr. F. H. Todd. 
InstrruTION or MronantoaL Enornerrs.— Midland 
Graduates’ Section: Friday, April 21, 7 p.m., 
Chamber of Commerce, New-street, Birmingham. 
Annual Meeting. ‘ Engineering Costs and Psychology 


with Regard to Works mt,” by Mr. P. Keene. 

Instrrurs or Furt.—Hast Midlands Section : Friday, 
April 21, 7 p.m., University College, Nottingham. 
Meeting. “‘ The Rational Examination 
of Coal,” by Dr. W. Francis. 

Junior InstiTvTiIon OF Enoinerrs.—Friday, April 21, 
7.30 p.m., 39, Victoria-street, S.W.1. “ istoric 
Consideration of the English Patent System,” by Mr. G. 
Jamieson. 








NOTES FROM THE NORTH-WEST. 
Manouester, Wednesday. 
Lancashire Steel Corporation .—Extensive 


reo isation and improvement schemes carried out 
in at ir Irlam works, ther with 
others oe wae, are described in the ae report 
of Messrs. The Lancashire Steel Corporation, Limited, 
one of the most important features toy ee completion 
of the Company's own wharf on the Manchester Ship 
Canal. This has provided the Company with a direct 
means of access to the sea, and has reduced both the 
time and cost of handling materials. A new wire-rod 
rolling mill, which, it is anticipated, will be ready for 
0} i June, will constitute a valuable addition 
tb the plant of the Irlam works. The contract for the 
rolling-mill machi is being carried out by Messrs. 
Davy Brothers, Limited, Sheffield, and Messrs. The 
English Electric Company, Limited, Stafford, are supply- 
ing the electrical drive and controls. The firm’s steel 
furnaces have recently been modernised, as well as their 
blast furnaces, and two new steel furnaces have been 
erected, and also a tar-macadam plant. Alterations 
to the rolling mills are proceeding, and by the acquisition 
of Messrs. The Whitecross Company, Limited, of Warring- 
ton, the firm will be able to develop their wire trade and 
provide a further outlet for the Irlam works products. 
Recent Orders.—After a long period of acute depression, 
conditions are now improving slightly in locomotive and 
boilermaking circles, and in addition to a quickening 
inquiry, a few useful orders have been booked in the 
last week or two. Messrs. Vulcan Foundry, Limited, 
Newton-le-Willows, have received an order from the 
Indian Stores De ent for 56 boilers for superheater 
locomotives of the Eastern Bengal Railway, and the 
same firm is to supply cylinder sets to the requirements of 
the Indian State Railways. Motor-vehicle manufacturers 
continue to experience a regular flow of business, recent 
contracts placed with Messrs. Crossley Brothers, Limited, 
Gorton, Manchester, including orders from the Aberdeen 
and Perth Corporations for double-deck omnibuses fitted 
with heavy-oil engines. Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Traffo Park, 
Manchester, are to supply Cosmos lamps to the London 
and North Eastern Railway Company for the forthcoming 
twelve months, and Messrs. British Insulated Cables, 
Limited, Prescot, have secured an order from the Chinese 
Government Purchasing Commission for copper wire. 
Textile machinists are badly placed and machine-tool 
makers are only moderately employed. . 
Furnace Closing Down.—Recent falling off in the 
demand for North-West Coast hematite has resulted 
in an accumulation of stocks and the blowing out tem- 
orarily of a furnace in the district. The shrinkage 
in ti is particularly pronounced in respect of the 
Midlands and South Wales, and local consumption at 
the steel works, while steady, is insufficient to absorb the 
whole of the local production at present. An early recovery 
in demand is hoped for in the district, which has experi- 
enced a decided improvement during the last few months. 
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LAUNCHES AND TRIAL TRIPS. 


*‘Mancunium.”—~Twin-serew sewage-sludge steamer 
for service at Manchester; triple-expansion engines. 
Trial trip, March 8. Main dimensions, 246 ft. by 38 ft. 
3 in. by 16 ft. 6 in. Built and engined by Messrs. 
Ferguson Brothers (Port Glasgow), Limited, Port 
Glaagow, for the City of Manchester Rivers Department 


‘ Eceieston.”’—Steam tug intended for service in 
the River Thames. Launch, March 15 Built by 
Messrs. Henry Searr, Limitec, Hessle, near Hull, the 
complete control of which shipyard was acquired about 
six months ago by Messrs. Richard Dunston, Limited, 
Thorne, near Doncaster 


“ Hou." and “ Homerr.’’—Two steel oil-tank barges 
for service in the River Thames. Launched, March 21 
and 23. Main dimensions, 90 ft. by 19 ft. by 6 ft. 6 in 
Built by Messrs. Richard Dunston, Limited, Thorne, 
near Doncaster, for Messrs. River Lighterage Company, 
Limited, London 


* Cocutn.’’—-Twin-screw fire-fighting and salvage tug 
for service at the Port of Cochin, Ind’a ; triple-expansion 
engines, supplied by Messrs. Plenty and Son, Limited, 
Newbury ; boilers by Messrs. J. G. Kincaid and Com 
pany, Limited, Greenock ; fire-fighting equipment 
xy Mesars. Merryweather and Sons, Limited, London 
The vessel is on her way to India after completing success. 
ful trials. Main dimensions, 110 ft. by 29 ft. 6 in. by 
13 ft. Built by Messrs. Henry Robb, Limited, Victoria 
Shipyard, Leith. 


“ Jyvtianpd."’—Single-serew passenger and motor-car 
carrying motorship; Burmeister and Wain Diesel 
engine. Trial trip, March 29. Main dimensions, 257 ft. 
by 41 ft. by 25 ft. Built for the Danish State Railways 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


Wed all the attention of our readers to 
the fact that the above is "Our LE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
Tetrcrarnic “ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines). 











SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent. in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
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For all other places abroad— 
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- ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
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Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 
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Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
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proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 
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NATIONAL ELECTRICITY SUPPLY. 
Iy dealing with the work of the Central Electricity 
Board a year ago, we said that the reorganisation of 
the electricity supply of the country, as suggested 
in the Weir Report, and as embodied in the Electri- 
city (Supply) Act of 1926, had reached a transition 
stage. During the intervening twelve months that 
stage has been passed. For with a few unimportant 
exceptions the construction of the lines and sub- 
stations is finished, and trading has actually begun 
in two of the districts into which the country has 
been divided. It will therefore be instructive to 
take a momentary backward glance over six years 
of strenuous effort, on the results of which all con- 
cerned are to be congratulated, and to stress one 
or two points which may be regarded as outstand- 
ingly satisfactory. ‘ 
. The success of a scheme such as the grid, hard 
as the saying may be, must first be tested by 
analysing its financial position. Within narrow 
limits its cost can now be stated to be 26,700,0001., 
a sum which, allowing for certain alterations in 
the schemes, for additional circuits and for work 
which has been deferred, does not exceed the 
Electricity Commissioners’ original estimates by 
more than 24 per cent. That this is quite satis- 
factory will be agreed when the magnitude of the 
work is considered and when the difficult economic 
conditions under which it has been carried out 
are taken into account. No less satisfactory is the 
fact that completion has been achieved in two 
years less than the specified time. This is im- 
portant, since not only will the grid be ready to 
deal with the trade revival, of which there are 
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stated in some quarters to be some signs, but its 
existence has prevented uneconomic extensions of 
generating plant and induced undertakings to co- 
operate with the Centra] Electricity Board more 
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growing spirit of co-operation, which is the most 
pleasing feature of the whole position, has been not 
a little stimulated by the formation of National and 
District Consultative Committees. These bodies 
short though their existence has been, have already 
played a useful part in the formulation of the grid 
tariffs and are likely to find even more important 
spheres of action in the near future. In a word, 
the efforts of the Board are being much better 
comprehended by the industry than they once 
were and, if that comprehension is not yet uni- 
versal, there is good reason to hope that the move- 
ment is continuing in the right direction. 

These general statements may be exemplified by 
calling attention to some of the information, which 
is given in the Fifth Annual Report of the Central 
Electricity Board.* In the first place some slight 
changes in personnel may be noted. Sir Archibald 
Page has been appointed general manager, Mr. 
Johnstone Wright assuming the position of chief 
engineer and Mr. Harold Hobson that of commercial 
manager. The figures for output in 1932 exceeded 
those in 1931 by over 7 per cent., an increase which 
brought Great Britain into the third place in the 
world production of electricity. This increase was 
reflected not only in the continuous extension of the 
distribution mains of many public supply systems, 
but in the opening up of a number of outlying areas, 
much of the latter development being based on 
the Board’s secondary lines. In areas where 
frequency standardisation has been taking place, 
factory plants have often been re-designed for the 
the more effective and extensive employment of the 
new equipment which has been installed. By 
end of the year all the wayleaves necessary for the 
erection of the 3,000 route miles of primary and the 
1,000 route miles of secondary line composing the 
grid had been obtained, except for a few miles in 
the New Forest area. In carrying out this work 
negotiations with 21,026 owners and occupiers 
have been necessary. Nevertheless, compulsion 
has only had to be applied in 594 cases, or 2°83 per 
cent. of the total. During the year 1,350 miles of 
towers were erected, leaving only 212-5 miles of 
towers and 3-5 miles of cables to be dealt with. 
Of the 273 sub-stations all but 29 were completed. 
At the end of the year 1,360 miles of primary line, 
596 miles of secondary line and 94 miles of under- 
ground cable had been energised. The standardisa- 
tion of frequency was completed in Central Scotland 
and North-West England and was well advanced in 
the other areas affected. 

Considering the various areas in detail, there 
are one or two interesting points that may be 
noted. In Central Scotland, frequency standardisa- 
tion necessitated the replacement of 18,000 motors 
of nearly 300,000 h.p., and more than 200 rotary 
converters with an output of over 150,000 kw. 
The temporary reduction in the productive capacity 
of the generating stations during the change over 
was made good by supplying electricity over the 
grid, so that consumers were not inconvenienced. 
In South Scotland, the coming of the grid enabled 
extensive programmes of electrification to be 
undertaken and supplies to be given to the Galloway 
Water Power Company for use in the construction 
of their hydro-electric stations at Glenlee and 
Tongland. The sub-station at the latter place is 
equipped with 132-kv. outdoor ironclad switchgear, 
the first of its kind to be manufactured. In North- 
East England the necessary supplies at 50 cycles 
were obtained from the new Dunston station of the 
North-Eastern Electric Supply Company, while the 
North Tees station of the same company was also 
changed over to the new frequency. Up to the 
end of the year, 1,732 motors, aggregating 40,201 
h.p., had been standardised. In North-West 
England and North Wales, considerable difficulty 
was experienced in finding routes through the most 
congested areas of the Liverpool Docks. Finally, 
the route of the Liverpool-Leeds Canal was followed, 
the conductors being supported on gantries giving 
a minimum clearance of 30 ft. above the water level. 
The secondary line from Clarence Dock to Birken- 
head was taken through the Mersey Tunnel, the 
cables being carried down the airshafts and accom- 
modated in racks fixed in the walls of one of the 





* Central Electricity Board. Fifth Annual | Report. 
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ventilating ducts below the roadway. As there 
was a considerable difference in level between the 
cable above ground and at the lowest part of the 
tunnel, the resultant hydraulic head on the impreg- 
nating compound, which would be detrimental to 
the lead sheathing, has been relieved by the installa- 
tion of barrier joints. In Mid-East England, all 
essential sections were put into commission, and 
in the southern part of the area the coming of the 
grid enabled a large rural area to be developed. 
In Central England, 48,750 kw. of generating plant 
was re-wound and about 276,000 h.p. of con- 
sumers’ plant was changed over to the standard 
frequency. The central control room at Birming- 
ham was nearly completed. For trading purposes, 
South-East and East England are to be combined. 
In the former, the construction of the primary 
line from Brighton to Portsmouth has been deferred. 
The central control building at Bankside was 
completed and will be connected by Post Office 
circuits to all the selected stations in the area. 
The Board aided development in rural parts of 
Sussex by establishing secondary systems to various 
poinus. Supplies were also made available to the 
Southern Railway. In South-West England and 
South Wales considerable piling and foundation 
work was necessary before the towers could be 
erected, For instance, at Southampton the line 


| up to 29,250,401. 





has been carried over land that is being reclaimed 
for industrial purposes. As the selected stations | 
are few, and the grid supply points are spread over | 
an extensive area, five of the primary transforming | 
stations are being combined with lower voltage 
stations on sites at the centres of load distribution 
for the secondary lines. At Portsmouth, owing 
to geographical conditions, the principal trans- 
forming station is some miles from the generating 
station. Connection between the two is, therefore, 
made by oil filled cables, and a complete remote 
control system of operation has been adopted. 





As regards construction and operation, wayleave 
difficulties have made it necessary in certain instances 
to carry more than two circuits on each tower. | 
Near Dunston, for instance, ten circuits are carried 
on two pairs of gantries, each pair accommodating 
15 conductors and two earth wires. Special fog | 
insulators have been used on the line between Clyde's | 
Mill, Port Dundas, and Yoker in Central Scotland, | 
to overcome the flashover difficulties caused by 
excessive atmospheric pollution, and these have 
worked satisfactorily. The discriminating qualities 
of the protective system have been intensively 
examined, and in Central Scotland excellent per- 
formances have been recorded. Carrier-current 
interlock protection has been used for the first 
time on the Bedford-Little Barford line. In 
addition to the 132-kv. metal-clad equipment 
already mentioned, some other interesting switch- 
gear developments have taken place. These include 
the use of arc-quenching devices on the oil-blast 
and Deion principles. Researches have also been 
conducted into the important problem of reducing 
the cost of tapping the primary transmission lines, 
so as to render the grid more widely available for 
developing the load in areas of low density. For 
instance, at Glenlee, in South Scotland, a 3,000- 
kV.A., 132/11-kV. transformer has been connected 
to the transmission line through an isolating switch 
and carbon tetrachloride fuses. As the cost of replac- 
ing the latter is high, however, alternative types of 
fuse, in which the replacement cost are almost 
negligible, are being developed. The cost of tapping 
the primary transmission line has thus been reduced 
from about 20,000/. with the cheapest type of single- 
circuit breaker transforming station, to about 
4,000/. with simple fuse ta»ping. The importance 
of this development in making the grid more easily 
available in sparsely popuiated areas can hardly 
be overstressed. A length of 66-kv. cable drawn 
into steel ducts and surrounded by nitrogen under 
pressure has been laid between Hackney and Wal- 
thamstow. This is the first of its kind to be put 
into commercial service, and has the advantages 
of approaching the conventional solid type in 
simplicity, while giving improved protection against 
damage. These examples indicate clearly that the 
board is prepared to consider and adopt any improve- 
ment which will facilitate their work, and is in no 








danger of becoming hide-bound. 


In preparation for the trading which, as already 
mentioned, has since been put into operation in 
two districts, consultations were held with owners 
of the selected stations, and formule for ascertaining 
the management expenses which are to be included 
in the costs and for computing the working capital 
on which interest is to be allowed were agreed. 
Uniform methods of accounting were also estab- 
lished and standard forms for showing cost figures 
settled. In this connection it may be emphasised 
that owners of selected stations have the choice of 
being charged either at the grid tariff or at the cost 
of production plus a proper proportion of the 
Board’s expenses for such amount of the electricity 
generated in their station as may be required for 
their own use. The remainder will, of course, have 
to be purchased at tariff rates. The argument, 
which has been advanced in some quarters, that it 
will no longer be possible for such undertakings to 
give special rates is therefore untenable, except on 
the supposition that the Board will so arrange 
matters that the undertaking can gain nothing from 
this concession. During the year, consents to 
borrow 405,000/. for the purposes of the grid were 
issued, bringing the total amount thus sanctioned 
In addition, consents to borrow 
5,174,600/. on account of frequency standardisation 
were issued, making the total amount sanctioned 
on this account 12,674,6007. Of the sum received on 
account of frequency standardisation 136,072I. was 
applied in the purchase of stock for cancellation, 
while 58,0417. was invested in statutory securities. 
During the year 4,719,935/. was received on account 
of the sale of energy and 4,275,499]. was expended 
in its purchase. Transmission expenses amounted 
to 370,5911., leaving a balance of 73,844l. on the 
trading account. 

The time has therefore come when the inter- 
connection and control of selected stations by the 
Board will enable a large proportion of the plant 
now held as spare to be released for active produc- 
tion and for generating capacity to be more closely 
correlated to demand, with a consequent saving 
in investment; in fact, it is estimated that it 
will be possible to reduce the proportion of spare 
plant from the 1930-31 figure of 45 per cent. to 
15 per cent. This saving in itself will more than 
exceed the capital cost of the grid during the next 
decade. It will also enable the total working costs 
to be reduced by allocating the high-load factor load 
to the more efficient station—a sound practice 
which the London Power Company are finding it 
worth while to implement in a novel way at Batter- 
sea. Further, an undertaking will only have to 
pay for the energy actually purchased during the 
year, and will thus avoid those periodic increases in 
the cost of production which inevitably followed the 
installation of generating plant that does not become 
immediately productive. The cost of the main 
distribution system will also be reduced by taking a 
grid supply at several points. 

It would therefore seem that the scheme is 
already justifying its existence, and we have no 
doubt it will continue to do so in increasing measure 
in the near future. 


NOTES. 


Tue Present AND Future or Britisa InpvustrRY. 


In the presidential address which he delivered to 
the Federation of British Industries on Thursday, 
April 6, Sir George Beharrell touched on a number 
of important subjects, and concluded with an appeal 
the importance of which cannot be over-stressed. 
As might be expected, the tone of the address was 
not over-cheerful, though Sir George was able to 
refer with satisfaction to the work performed by the 
Empire Committee of the Federation at Ottawa. 
In so doing he emphasised the fact that the welding 
together of the British Commonwealth was a task 
more for industry than for politics. In dealing with 
the prablem of road versus rail, he said that the 
inequalities which existed should be redressed 
rather by freeing the latter from old inhibitions than 
by imposing fresh restrictions, since swift, cheap, 
and efficient transport was vital to industry. The 
relief of unemployment, the alleviation of taxation, 
and the negotiation of new trade treaties were all 
matters that demanded that a broad view should 





be taken and that courage should be the keynote 
of our policy. We were justly proud of the way 
we had paid our debts and met our sinking fund 
charges, but a wise banker did not press a hard- 
working and honest client to pay when to do so 
would cripple his power to continue business. The 
Government should remember this when budgeting 
the nation’s finance. The result of reduced taxation 
would be a wonderful response and a higher national 
income. The same applied in dealing with foreign 
trade, since it was not right that we should be unable 
to secure the necessary exchange for the payment 
of goods when our purchases largely exceeded in 
value our sales to a particular country. British 
people had lost neither their initiative nor their 
skill, and given a policy of faith and hope instead of 
apathy and despair, our future should be greater 
than our past. 


THe REORGANISATION OF THE IRON AND STEEL 
INDUSTRY. 


We understand that important steps have recently 
been taken to establish machinery, whereby a 
voluntary reorganisation of the British iron and 
steel industry may be carried out, and that these 
steps have been approved by the Government in 
the person of the Chancellor of the Exchequer. To 
appreciate what has been done, it is necessary 
to recall that in April last the Import Duties Advisory 
Committee recommended the imposition of a 
temporary duty of 33; per cent. on a wide range of 
iron and steel products, but stated, in doing so, 
that in their opinion this protection would not 
suffice to place the industry in a position to play its 
proper part in the national economy, unless it was 
accompanied by a considerable measure of reorgani- 
sation. As a result, a National Committee of 
the whole industry was set up which, together 
with a number of special sub-committees, has since 
thoroughly investigated the various problems 
involved and as they showed commendable anxiety 
to get something done, the time during which the 
duties were imposed was extended from the original 
three months to a period of not less than two years 
from October 26, 1932. By the beginning of March, 
1933, a scheme had been formulated and circularised 
and was finally accepted by twenty-six votes to 
six. The document, in which this scheme is out- 
lined, begins by stating that a satisfactory solution 
of the problem of correlating production and con- 
sumption must involve the control of production 
both internationally and domestically. This control 
must not, however, simply stabilise things as they 
are, but must take account of the facts that there is 
considerable leeway to be made up in certain 
sections of the industry, both in equipment and 
organisation and that the interests of consumers 
will have to be safeguarded. To achieve these 
ends by co-operative action within the industry 
not only must further horizontal or vertical amalga- 
mations take place, but a comprehensive national 
machinery, which will combine the advantages both 
of combined action and individual enterprise, must 
be built up. It is therefore proposed to form a dozen 
or so associations, each dealing with a group of 
products, and to co-ordinate their work by estab- 
lishing an Iron and Steel Corporation of Great 
Britain, which would be organised to give a reason- 
able balance of interests to the producing and 
consuming sections. The new associations would 
be a development of the fifty existing bodies which 
are mainly concerned with price maintenance, 
and each would be autonomous in purely domestic 
matters, though they would be under the guidance 
of the Corporation in matters of general policy and 
in questions affecting other sections of the industry. 
The Corporation, in addition to its co-ordinating 
and supervisory functions, would take over work 
of the National Federation of Iron and Steel Manu- 
facturers. In this way it is hoped that the industry 
will obtain power to negotiate arrangements for 
the regulation of production with foreign producers, 
and will be in a position to apply the necessary 
degree of control at home. The proposal is inter- 
esting not only in itself, but because it marks a 
definite effort to bring about re-organisation 
voluntarily from within. It is true, as the Chan- 
cellor of the Exchequer remarks, that this is only 
the first step, but the spirit which has enabled it 
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to be taken holds out the hope that a difficult piece 
of work will be pressed to a successful conclusion. 
The scheme and correspondence relating to it are 
published by the Stationery Office at 3d. net. 


THE Wor.p’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register for 
the quarter ending March 31, 1933, contain the 
cheering news that, for the first time since March, 
1930, the tonnage of the merchant shipping under 
construction in Great Britain and Ireland shows 
a slight increase over the total for the previous 
quarter. Although, however, the present total of 
252,401 tons is 26,904 tons above that for Decem- 
ber 31, 1932, it is still 120,572 tons less than that for 
March 31, 1932, which, itself, was the lowest 
recorded since December, 1886. Hence a great deal 
of leeway remains to be made up. Moreover, the 
figure for March 31, 1933, includes 147,000 tons of 
shipping on which work has been suspended. 
Nevertheless, it is gratifying to record that, in 
addition to the slight increase already mentioned, 
77,306 tons of shipping were commenced in this 
country during the last three months, this figure 
exceeding by more than 5,000 tons that of the ton- 
nage commenced during the whole of the year 1932. 
The vessels under construction in British shipyards 
at the close of the quarter under review numbered 
68 ; of these, 47 were steamships, 15 were motorships, 
and six were sailing ships and barges. The tonnage 
under construction abroad on March 31, 1933, 
namely, 488,543 tons, was about 52,000 tons less 
than that in hand at the end of the previous three 
months, and is the lowest recorded since December, 
1909. It should be added, however, that the vessels 
included in this total upon which work has been 
suspended, amounts to only 31,363 tons. All the 
principal foreign shipbuilding countries; with the 
exception of Sweden, have reduced totals. France 
retains first place with the greatest tonnage in 
hand, namely, 97,489; Sweden moves up to second 
place with the increased total of 82,332 tons ; Italy 
is third with 59,098 tons ; Japan fourth with 55,570 
tons; and Germany fifth with 52,565 tons. The 
vessels under construction in the world’s shipyards 
at the end of March included seven motorships, each 
of between 8,000 tons and 10,000 tons, seven motor- 
ships of between 10,000 and 20,000 tons each, and 
three steamers each of 20,000 tons and upwards. 
The total horse-power of marine engines, either 
under construction or being installed on board 
vessels on March 31, 1933, was 884,237. This 
was made up of 90,433 i.h.p., the total for 
reciprocating steam engines ; 412,745 s.h.p. repre- 
senting steam turbines, and 381,059 i.h.p., the 
aggregate for oil engines. Great Britain and Ireland 
occupied first place with 283,433 h.p., France was 
second with 206,280 h.p., and Holland third with 
81,434 h.p.; all other countries were responsible 
for totals of less than 50,000 h.p. In conclusion, it 
should be pointed out that the tonnage figures 
quoted above are gross tons, and that no account 
has been taken in the returns of vessels of less than 
100 tons gross. 


THE JUBILEE OF THE CANADIAN NICKEL INDUSTRY. 


Speaking in commemoration of the fiftieth anni- 
versary of the discovery of the nickel deposits at 
Sudbury, Ontario, at the 34th annual banquet of 
the Canadian Institute of Mining and Metallurgy, 
held on April 6 at Toronto, Mr. R. C. Stanley, 
president of Messrs. The International Nickel 
Company of Canada, Limited, stated that from the 
standpoint of percentage by weight, nickel occupied 
sixth place among the 92 constituents of the earth’s 
crust. Although it took precedence over such 
well-known metals as copper, lead, zinc, and tin, 
nickel was so uniformly distributed that segrega- 
tions which could be profitably extracted by mining 
had been of rare occurrence until the copper-nickel 
ore deposits at Sudbury had been discovered during 
the construction of the trans-continental line of the 
Canadian Pacific Railway. Naturally enough atten- 
tion had been first directed to the copper contained 
in the ore, but the nickel could not be ignored, 
though it had presented immense difficulties to the 
metallurgists of the day, just as it had done to those 
of previous generations elsewhere. Nevertheless, 


in due course, the smelting and refining problems 
had been solved and so much nickel was eventually 
made available that the paramount problem became 
one of discovering and developing sufficient in- 
dustrial outlets for the metal. There was sufficient 
ore in Canada to carry on the industry, at the rate of 
its peak production in 1929, for the next one hundred 
years. Furthermore, the industry had become of 
world-wide importance, while remaining pre- 
dominantly Canadian, since, in an average year, 
over 90 per cent. of the world’s nickel supply 
originated in the Dominion. There was probably 
no other essential metal of which so large a per- 
centage was produced in one country and so small 
a percentage sold in the country of origin. During 
the past five years the Canadian companies had 
sold 203,000 tons of nickel ; of this total the United 
States had consumed 53-5 per cent., Great Britain 
and Germany each 9-5 per cent. and France 7-5 per 
cent., while only 0-5 per cent. had been used in 
Canada itself. It was on account of this distribution 
that it had been recommended at the Ottawa Con- 
ference that Canada should exert her influence in 
maintaining a free and unrestricted world market 
for nickel, since it was so obviously an export com- 
modity. It might be asked what the nickel in- 
dustry meant in terms of direct monetary return 
to the Dominion. The record of the past five 
years, which included a period of great business 
activity and three years of serious depression, had 
shown that 140,000,000 dols. had been distributed 
in Canada in wages and salaries, in payments for 
supplies, upkeep, &c., and in dividends. More- 
over, the nickel industry had paid 5,500,000 dols. 
in federal, provincial, municipal, and other taxes 
in Canada in the same five-year period. During 
the past fifty years, Canada had built an industry 
of world-wide importance. The next fifty years 
would hold just so much for the nickel industry as 
the coming generation of Canadians was willing to 
put into the mining, the metallurgy, and par- 
ticularly, into the marketing of the metal. There 
were other nickel deposits in the world and there 
were other metals which could serve the purpose of 
nickel, if not quite so well. Hence any relaxation 
on the part of those engaged in the industry might 
enable others to pass them in this era of highly- 
developed technical progress. 








THE ENGINEERING OUTLOOK. 
ITX.—MarinE ENGINEERING. 
THE prosperity of marine engineering is naturally 
dependent on that of the shipbuilding industry. 


TaBLeE I.—Index Numbers of Shipping Freights and Time 
Charter Rates. Index-Geometric Average 1920 = 100. 














Time Charter Freight 
ne Rates. Rates. 
1921 | 36-3 37-6 
1922 26-6 29-7 
1923 } 21-6 28-4 
1924 23-2 29-6 
1925 22-0 25-3 
1926 24-5 28-0 
1927 24-9 27-8 
1928 22-4 25-8 
1929 24-7 24-9 
1930 17-7 19-1 
1931 14-2 19-9 
1931— 
January 14-9 20-6 
February -—— 19-38 
March 13-7 19-7 
April 12-4 19-9 
May 13-1 20-6 
June 13-1 18-8 
July 13-4 18-3 
August .. 12-7 18-7 
September 12-7 18-4 
October .. 17-9 21-6 
November 16-4 21-8 
December 16°4 21-2 
1932— 
January .. 11-8 18-6 
February 11-8 19-5 
March... 11-8 20-7 
April 16-4 20-7 
May 16-4 19-8 
June _ 17-4 
July _ 16-8 
August 10-5 17-7 
September 12-0 19-2 
October 13-0 18-9 
November 12-5 19-5 
December 13-1 20-1 











Shipbuilding activity, in turn, is normally governed 





by the position of shipping. The year 1932 started 


with a further steady decline in shipping freights 
from the already abysmally low levels of 1931, 
though the decline steadied somewhat in later 
months. Table I shows the course of events, 
taking the year 1920 as the basis of comparison. 

The average of both time charter rates and 
freight rates for 1932 was distinctly lower than the 
average for 1931. The level of these indices is 
some 20 per cent. lower than in 1913, so that while 


Taste II.—Idle Tonnage (Chamber of Shipping of the 








United Kingdom). 
Net Net 
Date. Tonnage. Date. Tonnage. 
1921— 1927— 
January 1 940,604 January 1 364,874 
April 1 1,707,271 April 1 239,681 
July 25 1,852,412 July 1 420,164 
October 25 ..| 1,296,236 October 1 272,839 
1922— 1928— 
January 1 1,307,593 January 1 371,674 
April 1 836,619 April 1 363,355 
July 1 1,112,332 July 1 495,366 
October 1 824,624 October 1 415,399 
1923— 1929— 
January 1 709,224 January 1 329,771 
April 1 546,555 April 1 236,242 
July 1 709,102 July 1 381,158 
October 1 755,101 October 1 265,907 
1924— 1930— 
January 1 629,763 January 1 360,000 
April 1 410,356 April 1 918,000 
July 1 470,073 July 1 935,000 
October 1 333,820 October 1 1,002,000 
1925— 1931— 
January 1 488,252 January 1 ..| 1,593,000 
April 1 393,062 April 1 .-| 1,920,000 
July 1 777,179 July 1 ..| 2,044,000 
October 1 574,364 October 1 2,089,000 
1926— 1932— 
January 1 407,664 January 1 1,966,000 
April 1 359,848 April 1 1,800,000 
July 1 859,739 July 1 2,196,000 
October 1 371,057 October 1 2,182,000 
1933— 
January | 1,971,101 














the revenue of shipowners per unit of service 
rendered is distinctly less than before the war, the 
main items of costs stand at approximately double 
the pre-war level. The cause of low freights has 
been the keenness of competition due to the surplus 
tonnage available to carry an ever diminishing 
volume of trade. According to the League of 
Nations Statistical Department, the value of world 
international trade in 1932 was little more than 
30 per cent. of the 1929 level. This surplus has 
been present since the war, and is now aggravated 
by the deepening world depression in the course of 
which the tonnage of idle shipping in this country 


Taste III.—Shipbuilding. Great Britain and 








Ireland. 
Vessels under 
Vessels Vessels Construction 
Commenced. | Launched. (at end of 
quarter). 
1913— Gross tons. | Gross tons. | Gross tons. 
ey average 466,582 483,038 2,002,690 
1927— 
1st quarter ad 579,839 127,747 1,216,932 
2n wo és od 437,112 268,545 1,390,388 
8rd - 370,073 355,542 1,536,416 
4th 9 377,492 498,550 1,579,718 
1 
1st quarter 341,843 406,726 1,440,842 
2nd_sSC(,, 278,983 403,168 1,202,610 
8rd am 244,591 387,572 1,089,760 
4th ae 431,758 245,875 1,242,704 
1929— 
1st quarter 362,358 289,834 1,357,375 
, Sa 428,400 392,888 1,453,906 
8rd ” 360,087 369,445 1,448,355 
4th 2 499,020 472,938 1,560,254 
30— 
Ist quarter 426,570 844,699 1,614,993 
Sad 230,466 468,023 1,392,063 
8rd pee 160,714 378,585 1,116,746 
Mm... 0 131,995 296,843 908,902 
31— 
1st quarter 33,000 146,000 694,000 
2nd, 23,000 170,000 556,000 
8rd me 39,000 80,000 417,000 
, 4th pa 105,000 71,000 401,000 
Ist quarter 25,700 35,000 373,000 
2nd li, 28,000 69,000 281,000 
8rd 0 10,800 48,000 238,000 
4th ae 7,400 35,000 230,000 














alone has mounted from some 200,000 tons to over 
2,000,000 tons as will be seen from Table IT. 

Most of this idle tonnage is, however, com- 
paratively efficient and would not be by any means 
unemployable under normal trading conditions. 
As long as this large fleet remains idle, there is 
therefore, a great potential damper on any révival 
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of shipbuilding activity, the recent course of which 
is shown in Table III. The figures for the first 
quarter of the current year are given on page 413. 

The decline in tonnage commenced which seemed 
to have been stayed during the last half of 1931 
was resumed, until by the end of 1932 it had reached 
negligible proportions. 


British-built ships launched | 





being strained, while the depreciation of sterling, 
added to the high efficiency of British shipping, 
has gone a long way to offset the effect of these 
subsidies. On the other hand, the general slowing 
up of international trade still in progress is con- 
stantly reducing the aggregate amount of trade to 
be carried. 





declined to 188,000 tons as compared with 502,000 It would seem that having gone so far there can 
tons in 1931 and an average of 1,418,000 tons in the! be really no prospect of any return of prosperity for 
four preceding years. Tonnage under construction | this branch of engineering until a general resumption 
dwindled steadily to the end of the year. | of international trade follows a removal of the mani- 
Turning to the marine engineering industry | fold barriers which have brought it to its present 
itself, it is not surprising to find with such a back-| pass. There is still no sign that the necessary steps 
ground amongst its sister industries a picture of | to this end are being taken more rapidly than was 
unrelieved depression, The numbers of workpeople | envisaged at the beginning of 1933 when the first 
insured against unemployment have again declined | of these articles was written. Although some 
to much the lowest level recorded since these | upward turn might occur before the end of the year, 
statistics have been compiled. Unemployment has it is, therefore, unlikely that any real measure of 
again increased, with the result that employment | activity will be seen during 1933. 
has shrunk to roughly one-half of the previous low 
record in the year 1926 when the activities of the 
heavy industries were brought to a standstill for 
the greater part of the year by the coal and general 
stoppages. The comparative figures for recent 
years compiled from the official statistics of the 
Ministry of Labour are given in Table IV. It may 





INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue spring meeting of the Institution of Naval 
Architects was held this year from Wednesday, 
April 5, to Friday, April 7, in the lecture hall of 
| the Royal Society of Arts, John-street, Adelphi, 








Taste IV.—Marine Engineering. Total Employment. : : . “ 
; Ete: | London, W.C.2. At the opening meeting on Wednes- 
—_ Number Number Number | day morning, the chair was taken by Sir John Biles, 
Insured. | Unemployed.) Employed. | who first explained that he was presiding in the 
—|unavoidable absence of the retiring president, 
July 1923 14,844 50,696 Admiral of the Fleet Lord Wester Wemyss. He 
" oon on oan ytd yg th then called on the Secretary to read the annual 
1926 58.030 16.774 41.256 report of the Council. 
1927 57,130 7,514 49,616 
1928 55,030 7,374 47,656 . 7" 
1929 58,450 5.211 53,239 Report oF Councit. 
oa a: a : +1 aan The report, which was read by Mr. R. W. Dana, 
1932 50,530 20,274 21,256 first referred to the resignation of Admiral of the 


Fleet Lord Wester Wemyss from the office of 
president after 5 years’ service, and expressed the 
Council’s appreciation of his services to the Institu- 
tion during that period. The Council, the report 
continued, had been fortunate in securing the nomi- 
nation of Lord Stonehaven as the next president. 
Owing to the continued depression in the ship- 
building industry, there had been a further reduction 
in membership, which now stood at 2,712, as com- 
| pared with 2,803 in 1931, a reduction of 3-2 per 
jcent. The reduction over the last three years had, 
| however, been less than 1 per cent. Sympathetic 
reference was made to the losses the Institution 


be added that from the monthly figures the decline 
appears to continue to the present date. 

This terrible reduction of activity is reflected in 
the small aggregate launchings already noted 
which were due to the smaller export of both ships 
and marine engines as well as to the contraction 
of the demand of British shipowners. The par- 
ticulars of exports of British marine engines in 
recent years are given in Table V below. 





Taste V.—U.K. Exports of Marine Engines. 





Volume Value —— had sustained during the year by the deaths of 

—— Mr. James Hamilton, Mr. H. Ruck-Keene, Mr. F. J. 

. | Stephen, Mr. P. D. Ewing, Mr. P. T. Caird, Engineer- 

1b19 2,236,500 $2 |Commander W. M. Wisnom, Mr. Archibald Gil- 
1920 o.cen aon oak | christ, Sir Frederick Lobnitz, and Sir James Marr. 
est 8,388,849 129 |The accounts appended to the report showed a 
1929 “tr = | satisfactory financial position, and the report 
sees 1,752,560 78 | ment ioned that the Board of Inland Revenue had 
1088 yy + now admitted the claim of the Institution to be 
es? 1 317 on8 74 | exempt from income tax in respect of its invested 
1929 4,032. 824 ba | reserves. Owing to the widespread depression 
pe 6,759,348 7 jin the shipbuilding industry, the Council had 
1932 13.800 1,410,000 75 |decided not to hold a summer meeting this year, 


| but it was intended to hold a meeting in London 
|in July, 1934, and a special feature at this meeting 

The competitive efficiency of British shipbuilding | would be the reading and discussion of papers on 
and marine engineering is amongst the highest of | ship-resistance problems as investigated by research 
all British industries, That the prosperity of | in experimental tanks. A reference was made 
these industries has not been greater in recent years |to the opening of the new experimental tank at 
is due largely to artificial impediments to their | Teddington, and mention was made of an important 
progress in export markets deliberately created by | contribution by Sir James Lithgow for the con- 
foreign Governments to our disadvantage. |struction and equipment of a cavitation tunnel, 

Economic nationalism, not content with the work on which was now in hand. The report 
construction of ever-rising barriers to international | included a list of representatives of the Institution 
trade, has caused more divect harm to the shipping lon other bodies, elected during the past year, and 
and shipbuilding industry in some of its most | mentioned that the Institution’s premium for the 
pernicious manifestations, For many years now in | year had been awarded to Dr. G. Kempf and Herr 
this series of articles, the hope has been expressed|H. Lerbs, for their joint paper on “ Cavitation 
that Governmental subsidies to foreign shipping | Experiments on a Model Propeller.” The number 
and shipyards would sooner or later be abandoned. | of candidates for National Certificates in Naval 
Year after year they have been continued at enor-| Architecture had substantially increased, and two 
mous cost to the Budgets of these countries. The | higher and 33 ordinary certificates had been awarded. 
present crisis should, before it is over, make these | With regard to the scholarships administered by 
burdens intolerable, and lead to their removal once | the Institution, the report mentioned the number 
forall. The recent report of the huge losses incurred | available had been somewhat reduced owing to the 
by the subsidised United States shipping lines is a| withdrawal of certain scholarships by the firms 
good example of what the British industry has to! which had hitherto supported them. The results 


contend with. 








At last there are signs of resources | of the examinations held in 1932, and particulars | 


of scholarships offered in the current year, were 
included. Reference was also made in the report 
to the work of the Institution’s Benevolent Fund, 
and it was mentioned in this connection that the 
Council would welcome additional contributions 
or legacies to the Fund in order to extend its spher 
of usefulness in the future. 

The adoption of the report and accounts was 
moved by the Hon. Treasurer, Mr. Francis Hender- 
son, put to the meeting by Sir John Biles, and duly 
carried. 


ELECTION OF PRESIDENT, OFFICERS AND COUNCIL. 


The Secretary then read a letter from Lord Wester 
Wemyss expressing disappointment at his inability 
to be present to say farewell and to extend a welcome 
to his successor. His absence was due to the fact 
that he had been forbidden to travel by his doctor. 
He wished to thank his colleagues for the indulgence 
extended to him during his period of office, especially 
by the Secretary, Mr. Dana. 

Sir John Biles then expressed regret that Lord 
Wester Wemyss was unable to be present for the 
induction of the new president, and also mentioned 
that a telegram was being sent to Lord Wester 
Wemyss expressing regret for his absence and 
wishing him a speedy recovery. With regard to 
the election of the president and officers, he said 
this was usually treated as a matter of form, the 
officers being elected in a body at the general 
meeting. As on this occasion, a new president 
had to be elected, and the retiring president was 
not present to make the proposal he had been 
deputed by the Council to do so. The Institution 
had been fortunate enough to obtain the consent 
of Lord Stonehaven to act as president. It was 
not for the speaker to say much about the qualities 
of Lord Stonehaven, as these were well known to 
the members, and he was sure they would be placed 
at the disposal of the Institution. Lord Stonehaven 
was not a sailor, as many of his predecessors had 
been, but he certainly had the greatest sympathy 
with the Institution and its interests. He therefore 
asked the meeting to elect Lord Stonehaven Presi- 
dent of the Institution. 

The proposal was seconded by Sir Archibald 
Denny, and the Chairman then asked the Secretar) 
to read the names of those gentlemen who had 
been elected as officers of the Institution at a 
recent ballot. They were as follows: Vice-Presi- 
dent, Professor T. B. Abell ; Members of Council, 
Messrs. G. S. Baker, Frederick Bryant, E. Leslie 
Champness, Andrew Hamilton, John McGovern, 
Dr. James Montgomerie, Mr. G. MeL. Paterson, 
Mr. 8. J. Pigott, Engineer Vice-Admiral Sir Reginald 
W. Skelton, K.C.B., and Engineer Rear-Admiral 
W. M. Whayman, C.B.; Associate Members of 
Council, Sir Charles C. Barrie, K.B.E., M.P., 
Admiral Sir Ernle Chatfield, K.C.M.G., and Mr. 


J. Herbert Scrutton; Treasurer, Mr. Francis 
Henderson. Sir John then put the motion to the 


meeting, that Lord Stoneham be President, and 
that the Vice-Presidents, Members of Council and 
officers be elected for the ensuing year. The 
motion was carried unanimously. 


PRESIDENTIAL ADDRESS. 

Lord Stonehaven then took the chair, but before 
delivering his address said his first duty would x 
to give expression to a thought which was upper- 
most in the minds of all his fellow countrymen, 
and particularly those associated with naval 
affairs. He had, therefore, to propose that the 
profound condolence of the Institution should be 
offered to the Government of the United States on 
the disaster which had occurred to the airship 
Akron on the previous day, and to ask them to 
express the most sincere sympathy of the Institu- 
tion with the sorrowing homes of the men who had 
lost their lives. He was sure he need not ask th« 
authority of the members to request Captain 
Howard, Assistant American Naval Attaché, to 
communicate the message to his Government. 
Captain Howard expressed his appreciation of th: 
message, and said he would certainly convey it to 
his Government. 

In the course of his address, which was then 
delivered, Lord Stonehaven said the meeting was 
taking place at the close of a series of years of deep 
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depression, through which the whole world had 
been passing. These dreary years would, doubt- 
less, be followed by more prosperous times in due 
course, and we must concentrate on the future with 
hope and determination. In the shipping and 
shipbuilding industries, never had we known a time 
of such complete stagnation, of surplus tonnage, 
lack of orders, and failure to expand the world’s 
markets, but there were distinctly encouraging signs 
that a recovery in shipbuilding was at last in sight. 
It was too early to prophesy, but it was inevitable 
that as the surplus tonnage in the world was absorbed 
or scrapped, new ships would be required. This was 
helped by the fact that improvements in methods of 
construction of ships and economy in fuel, due to 
improved engine design, were constantly tending to 
render the older generation of ships more rapidly 
obsolete than was the case in the days of slower 
technical progress. That which might be disturb- 
ing to the shipowner might prove a boon to the 
shipbuilder, but the shipowner, sooner or later, 
would recover his temporary loss by his ultimate 
gain in ship efficiency. 

The competition of Continental firms was severe, 
and in some countries the lower standard of living 
naturally led to lower costs of production, but the 
cheapest was not always the best, and our ship- 
building facilities, our long tradition in the art 
of producing the highest class of ocean transport, 
and the technical skill of our working men led us 
to hope that the future still held in store for us 
years of prosperity which, if not so easily acquired 
as in former less stressful times, might yet be 
adequate to keep our best shipyards busy. Already 
some progress had been made in the direction of 
rationalising the industry and eliminating some of 
the redundant shipbuilding berths. New methods 
of construction were being studied and applied, 
new forms of hull were being successfully tested, 
new economies were foreshadowed by improved 
engine designs, and the constant competition 
between the internal and external combustion 
engine was tending to stimulate the fresh inventive 
genius which each new generation was bringing to 
bear on these all-important problems. 

After referring to the facilities for technical 
education and to the work of the William Froude 
Tank at Teddington, Lord Stonehaven mentioned 
the Ottawa Conference, remarking that it was, 
perhaps, too early to point to any very definite 
results of the Conference on the shipping industry. 
He thought, however, that the satisfaction expressed 
by representatives of all the leading countries at 
the conclusion of the Conference was justified. The 
only figures available, he said, showed a general 
tendency to an increase in inter-Imperial trade, 
which would be reflected in an increased volume of 
shipping. The trade returns for 1932 showed that 
while imports from foreign countries fell from 71-3 
per cent. in 1931 to 64-6 per cent. in 1932, our 
imports from the Empire increased during the 
same period from 28-7 per cent. to 35-4 per cent. 
In the same way, our exports to the Empire increased 
from 43-7 per cent. to 45-3 per cent., while our 
exports to foreign countries fell from 56-3 per cent. 
to 54-7 per cent. 

In conclusion, he called attention to two satis- 
factory announcements made since the beginning of 
the year by the First Lord of the Admiralty in the 
House of Commons. On February 22, he had 
stated that contracts for hulls and machinery to 
t total of 4,500,000/. were being placed, and fore- 
shadowed the placing of further related contracts 
tor armour, gun mountings, and armaments by the 
orders for the hull of a cruiser, a destroyer depot 
ship, two sloops, three submarines, and small craft. 
Subsequently he announced that construction work 
had begun on the delayed 1931 Admiralty pro- 
“ramme, for which orders had been placed some 
months ago. It was calculated that these orders 
would provide work, directly and indirectly, for 
some 75,000 men. From every point of view it 
was difficult to imagine more welcome news. If 
only it were possible to resume work on the new 
Cunarder, a fresh impetus would be given to our 
merchant shipbuilding. 


MoprErn CarGo STEAMERS. 


The first paper on the programme was entitled 
* Consideration of the Improved Forms of Modern 





Cargo Steamers and the Effect on their Operating 
Costs Due to their Low Fuel Consumption,” by 
Mr. J. T. Batey and Mr. J. L. Batey. This paper 
was reprinted in abridged form on page 393 ante. 

In opening the discussion, Dr. A. M. Robb 
stressed the advisability of not exaggerating per- 
formance claims for the newer forms, and quoted 
the case of a vessel that proved quite incapable of 
giving the performance which the owners had been 
led to anticipate. For purposes of comparison, he 
had taken a vessel of 6,800 tons deadweight, which 
was not claimed to be an economy ship, and making 
due allowance for the difference in displacement, 
had found that the actual performance fell but 
little short of that claimed for the vessel of which 
particulars were given in the paper. Further, all 
the voyages taken into consideration in estimating 
the performance of the older vessel were on the 
North Atlantic service, and he considered this 
afforded a much better criterion of performance 
than voyages to the River Plate, as a ship that 
would not give good service on the latter route 
could only be considered very unsatisfactory. 

Dr. E. V. Telfer said that the principal thesis in 
the paper was the improvement in ship forms, and 
shipowners were naturally anxious to know in what 
features this improvement lay. Actually, the main 
improvement was in the block coefficient, and the 
hull economy of modern forms automatically 
followed from this. As regards other improve- 
ments, it would be interesting to know to what 
extent a vessel with a block coefficient of, say, 0-75 
had progressed in the last ten years. An Admiralty 
coefficient of 340 or 350 was obtainable ten years 
ago, against 400 to-day, and the question was 
whether this improvement was only obtainable by 
building a new ship. As regards the value of tank 
experiments for tramp vessels, referred to by the 
author, there would be general agreement that 
such work was invaluable in improving a particular 
form, but to what extent had they resulted in any 
absolute improvement in form? His own opinion 
was that modified old forms could be made almost 
as efficient as the latest forms. In conclusion, he 
considered that although the performance results 
given in the paper were certainly very good, he did 
not think that they were exaggerated, as they were 
confirmed by his own experience. 

Mr. Summers Hunter said that he could confirm 
the great increase in efficiency that had taken place 
in tramp tonnage, the performances quoted in the 
paper not being at all exceptionable. In this 
connection, he would like to stress the value of 
close co-operation between the shipbuilder and the 
engine builder, which should include self-propulsion 
tank tests to ascertain the most suitable propeller 
in combination with the particular form of hull used, 
There were a few known cases where a particu- 
larly good hull form had given a poor overall result, 
owing to the fact that the after form of the ship did 
not permit of efficient propulsion. Mr. Hunter 
continued that he noted that the coal-consumption 
curve, Fig. 1, was based on an overall consumption 
of 1-25 1b. per indicated horse-power-hour. This was 
a really conservative figure, as similar machinery 
was now available with a consumption of only 1-15 
per indicated horse-power-hour. This was obtained 
with only a small increase in the capital cost of the 
ship, about 1 per cent. in the case of the 9,000-ton 
vessel referred to in the paper. Comparing the 
voyage results mentioned with those of a large 
number of similar-type vessels in the same trade, 
built since the war, there was a saving in coal 
consumption of from 45 per cent. to 50 per cent., 
about 20 per cent. to 25 per cent. of the saving 
being due to reduced power required, and the balance 
to the improved propelling machinery. Mr. Hunter 
then quoted various cases in which marked econo- 
mies had resulted from machinery improvements, 
and mentioned the Empress of Australia as being 
an outstanding example. 

Mr. N. H. Burgess made a comparison between 
the vessel mentioned in the paper and the same 
vessel designed on the ‘“‘ Arcform,” evolved by Sir 
Joseph Isherwood. He mentioned that tests on 
Arcform models were being carried out at the 
National Physical Laboratory for a vessel 395 ft. 
long, 10 or 11 models having been tested covering 
block coefficient of about 0-6 to 0-8. The results 


a 

showed a surprising reduction in resistance, a con- 
sistent saving of effective horse-power from 94 per 
cent. to 11} per cent. being obtained as compared 
with normal form vessels with the same characteris- 
tics. On comparing the effective horse-power curve 
shown in Fig. 1 in the paper with that which would 
be obtained for this vessel with the Arcform, it was 
found that at the same displacement there would be 
a saving of slightly over 8 per cent. in power in the 
Arcform vessel at 9 knots, and about 6} per cent. 
at 11 knots. The speaker then showed, by means of 
figures, that in a vessel built on the Arcform prin- 
ciple, the displacement, and therefore the deadweight 
carrying capacity, could be considerably increased 
without exceeding the horse-power required for a 
normal form vessel having less displacement. 

A communication was then read by the Secretary 
from Mr. J. Johnson. Sir John Biles, after referring 
to Mr. Johnson’s work, said that another speaker 
had quoted the Empress of Australia as an outstand- 
ing example of modernising an existing vessel. 
He thought it desirable to point out, however, that 
this could hardly be considered a typical case, as 
this vessel, which was commenced before the war, 
was originally of an unusual type. Comparisons on 
such a basis might easily be misleading. 

Mr. J. Hamilton said that the tramp owner had to 
get maximum speed with minimum power, and that 
the demand for speed was moving upwards, towards 
10 to 13 knots, with a wish to obtain 14 knots. In 
addition to the limitations imposed by harbour 
facilities mentioned in the paper, there was a desire 
for more frequent and regular service between ports, 
tending to keep the vessel within reasonable dimen- 
sions. The author had referred to the old phrase 
“cod head and mackerel tail,”’ appearing as early 
as 1802, and it might be of interest to mention that 
some old records just recovered gave particulars of 
model tests carried out as early as 1792. To-day it 
appeared that the “cod head” form might be 
good in still water, but that it was expensive in 
power in a seaway. It would be helpful if the 
author of the paper could give an indication of the 
special body that he favoured, as this had a material 
influence on deadweight. 

In replying to the discussion, the author first 
referred to the cases quoted by Mr. Robb, in which the 
results on an economy ship had proved disappoint- 
ing. This had certainly not been the case with the 
particular ship mentioned in the paper, the per- 
formance in fact having been so good that 200 tons of 
coal remained in the bunkers after the initial round 
voyage, the owners having been unable to believe 
that the consumption claimed would be achieved, 
and having therefore allowed for a greater consump- 
tion. He was quite in agreement with Mr. Robb 
that the River Plate and North Atlantic voyages 
could not be compared, but it was not difficult to 
modify the figures given in the paper for the more 
severe conditions of the latter voyage. Regarding 
Mr. Telfer’s remarks, he must refer the speaker to 
the tank authorities for information as to the 
extent to which tank tests had resulted in an 
absolute improvement in form. He was in agree- 
ment with what Mr. Summers Hunter had said 
regarding co-operation between the ship and engine 
builder, and might mention that Mr. Hunter's 
firm had built the engines of the vessel referred to in 
the paper. He thought that the information given 
by Mr. Burgess with regard to the Arcform was very 
interesting. The object of his paper had been to 
show that scientific research had been carried out 
on tramps as well as on passenger liners, and he 
hoped that in this he had been successful. 

At the conclusion of the discussion, a vote of 
thanks to the authors was proposed by the 
President. 

The next paper on the programme was entitled 
“Tonnage Measurement,” by Mr. N. Gustaf 
Nilsson. This paper, together with the discussion, 
will be dealt with in a later issue. After the 
discussion a vote of thanks to the author was pro- 
posed by the President, and the meeting then 
adjourned. 

The annual dinner of the Institution took place 
on Wednesday evening, the chair being occupied 
by the President, the Right Hon. Lord Stonehaven, 
P.C. The occasion was marked by an exceptionally 





large attendance of members and guests, 600 in all 
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being present, and by the enthusiastic applause 
with which the principal toast “The Royal Navy” 
was received, This was proposed by the President 
whose speech was illustrated by pertinent personal 
anecdote. Referring to the Naval Review of last 
year, at Weymouth, many people, he said, must have 
been shocked when comparing it with that at Spit- 
head in 1914. The shrinkage so evident at Wey- 
mouth did not, unfortunately, correspond with a 
similar shrinkage in the other navies of the world. 
According to the latest official figures obtainable— 
those for 1930—France and ourselves were the only 
countries amongst the allies in the Great War who 





had reduced the number of their warships. Italy 
had made a substantial reduction in tonnage, but 
there had been a slight increase in numbers. A 
large increase had taken place in the navy of Japan | 
and a still larger one in that of the United States. | 
In 1930, that navy contained 277 more ships than in | 
1914, with an increased tonnage of 323,110. We had | 
given a lead in actual disarmament, not merely | 
talked about it, As compared with 1914, we had | 
reduced the tonnage of the Royal Navy by 42 per| 
cent., and its personnel by 35 per cent. As it had | 
become clear that other nations were not prepared 
to imitate us, persistence in this course would be 
sheer madness. Another point touched upon by | 
Lord Stonehaven was our responsibilities to the | 
Dominions, Measured in terms of area of territory, | 
length of coastline, length of communication, | 
external trade and seaborne traffic, our responsi- | 
bilities were nearly 2} per cent, greater than the | 
corresponding responsibilities of the United States, | 
Japan, France and Italy combined. The reply to | 
this toast was made, in equally stirring terms, by 
Admiral Sir Ernle Chatfield, First Sea Lord and 
Chief of Naval Staff, one of the subjects dealt with 
in his speech being the benefits to employment 
arising out of a reasonable naval building pro- | 
gramme, 85 per cent. of the cost of which would be | 
distributed in wages. The toast of ‘‘ The Mercantile 
Marine’ was proposed by Lord Stanley, M.P., 
Financial and Parliamentary Secretary to the 
Admiralty, and replied to by Mr. W. J. McAlister, | 
President of the Chamber of Shipping of the United 
Kingdom. The Right Hon. Stanley M. Bruce, P.C., 
Resident Minister for the Commonwealth of 
Australia, proposed the toast of “ The Institution 
of Naval Architects,’ to which Lord Stonehaven 
made reply. 


(J'o be continued.) 


300-TON POWER-HOUSE CRANE. 

Tue city of Seattle, in the State of Washington 
on the Pacific Coast, is in course of developing a 
project for power production on the Skagit River, 
involving ultimately three plants, one of which has 
been completed as a first stage, while a second is 
under construction. The latter is below the Diablo 
dam, completed in 1930, and two turbines, each of a 
capacity of 83,000 h.p. under a 330 ft. head, are being 
installed. The direct connected generators are of 63,000 
kw. capacity. To serve the power house in which 
these units are installed, a 300-ton overhead travelling 
crane has been supplied by Messrs. The Harnischfeger 
Corporation, of Milwaukee, Wis. This we illustrate 
in Figs. 1 and 2, page 4/0, both views showing it in 
the shops of the makers before dispatch to the site. 

The span, from centre to centre of track rails, is 
60 ft. 6 in., the height of the top of the rails above floor 
level being 44 ft. The crane is provided with two 
crabs, each with a main hoist of 150 tons capacity, and 
an auxiliary hoist of 25 tons capacity, the maximum 
lift being taken by the two main hoists and a lifting 
beam, and the maximum height of lift being 65 ft. 
The main girders are of dee» box section, stiffened 
with diaphragms and tied togevher by heavy structural 
end members. The girder ends rest on structural 
housings, which carry the equalising pins of the end 
tracks. The crane runs on 16 double-flanged wheels 
ground to a uniform diameter of 27 in. The wheels are 
arranged in four equalised trucks. The four wheels of 
each truck are arranged in two equalised groups, 
each with a 3-ft. wheel base, the two groups being 
spread to give a wheelbase of 9 ft. for each truck, and 
the trucks spread to give a total wheelbase of 25 ft. A 
single 65 h.p. motor is provided, as shown in Fig. 1, 
for the travelling movement. 

The girders are fitted with 100 Ib. rails for the crabs, 
which are provided with four wheels, ground to 24 in. 
in diameter. Each trolley is traversed by a 25-h.p. 





motor. The main hoist consists, in each case, of a 12 
part tackle of 1}-in. Monitor Silver Strand steel cable, 


of eight strands, of 19 wires each, with hemp. core, 
giving a factor of safety of 6-35 under full load. The 
main hoist drive consists, in each case, of a 40-h.p. 
motor. Each of the auxiliary hoists consists of a 
12 part tackle of extra-flexible plough steel cable, of 
eight strands of 19 wires each with hemp cores, to give 
a factor of safety of 6 under full load. The auxiliary 
hoists are each driven by a 20-h.p. motor. All gears 
are of cast steel with cut teeth and the pinions are cut 
from solid forgings or rolled-steel blanks. No bevel 
gears are employed. The crane is equipped throughout 
with Alemite lubrication. The supply to the motors 
is 220-volt three-phase alternating-current, at 60 cycles, 
The speeds are low, in order to ensure accurate control 
when handling heavy electrical and other parts. 
The main hoisting speed under full load is 2 ft. per 
minute ; for the auxiliary hoist the speed is 20 ft. per 
minute. The traversing speeds are 25 ft. per minute 
for the trolleys under full load, while the crane travel- 
ling motor gives a speed of 65 ft. per minute. The 
whole crane, unloaded, weighs over 175 long tons. 








LETTERS TO THE EDITOR. 
TRADE WITH RUSSIA. 


To tae Eprror or ENGINEERING. 

Str,—In your leading article of your issue of the 
7th inst., you refer at some length to my speech at the 
Dinner of the Machine Tool Trades Association, but 
you make no reference to what I hoped was the one 
constructive suggestion which I ventured to make: 
“To-day the way still lies open for peace. It needs 
one thing and one thing only: a brave and friendly 
gesture on the part of one or both of these two great 
countries. They who are strong can afford to be 
generous.” 

I am too modest to believe that what I happened to 
say could exercise any influence either in one country 
or the other, but it is at least a fact that within a few 
days all the remaining English prisoners except one 
were released on bail, which had previously been 
refused. 

Is it possible that this act did constitute a friendly 
gesture on Russia’s part? If so, the subsequent 
attitude of our Government and our Press has not 
shown that we were capable of any friendly response. 
On the contrary, we have renewed with even greater 
vigour our policy of challenge, of threatening and of 
newspaper abuse. 

Yours faithfully, 
ALFRED HERBERT. 
Dunley Manor, Whitchurch, Hants. 
April 9, 1933. 


THE DESIGN OF STEEL BRIDGES. 


To THE Eprror or ENGINEERING. 

Srm,—I have read, with some interest, in the issue 
of your journal for March 17, your review of the work 
by Mr. F. H. Abrahams, “ The Design of Steel Bridges.” 
Being myself a steel structural designer, a member of 
the Association of Engineering and Shipbuilding 
Draughtsmen, and an interested reader of this book— 
although not personally acquainted with the author— 
I feel that a few remarks upon your commentary, and 
by way of expressing my own appreciation of the 
book as a whole, would not be considered entirely out 
of place. 

Firstly, in your reference to his method of designing 
top and bottom booms for an 80-ft. span, double 
track, through railway bridge, particularly in respect of 
provision of covers for boom plates, in way of joints, 
you remark that this would seem to be in error inas- 
much as insufficient cover seems to be provided. May 
I be permitted to express my own interpretation of 
this method, whereby I claim that full cover is actually 
provided to compensate for lack of effective cross 
sectional area locally, in way of joints. 

Referring to Fig. 72, and considering, say, the compres- 
sion flange. As the author shows, by causing the joints 
in each successive plate to be staggered, so as to elimi- 
nate the possibility of a continuous joint through any two 
adjacent plates, each plate then acts as a cover for the 
one directly below, #.e., the top plate, being continuous 
requires no cover, but if we consider this plate as a 
cover for the second, the second as cover for the third 
and so on down to the main flange angles, then 
obviously, at each successive plate and at some par- 
ticular section of the girder, namely, where the joint 
in that particular plate occurs, we still have the con- 
dition of a joint requiring cover. Consider then, that 
the main flange angles and the extra cover of 3} in. 
by } in. plate each side, already provided forms the 
full cover for the bottom plate (which seems reason- 
able) then we still require an additional cover, equal 
in area to the main angles to make up for the deficiency 
in the effective section from that calculated for the 
top boom. This has been provided for, plus 10 per cent., 








in the 7} in. by 7} in. by { in. cover angles mentioned 
and completes the equivalent area of the full calculated 
section. 

Secondly, in respect to the design of the knuckle 
pin. Although the author has referred to three separate 
and distinct theories, yet I would point out that ho 
lays stress on the fact that to resort to either of the 
two first mentioned would be distinctly dangerous, 
inasmuch as both are based upon the assumption 
of a perfect fit between pin and bearing, and that no 
wear of the bearing is likely to occur due to shocks 
from the live load, &c. (an ideal condition which 
obviously could not hold for any length of time, if in 
fact it could even be secured at all). Further, in ruling 
out the first two and advocating the third theory as 
the one which should be adhered to, is he not offering a 
guide to his readers as to how they should discriminate 
between sound and unsound methods of design? I 
fail to see how the above procedure can be classed as 
trying to reach a foregone conclusion based on practice. 

Thirdly, referring to the preface, the author states he 
has deliberately avoided the higher mathematics, apart 
from this, obviously to include in such a book a lengthy 
treatise on stress analysis, flexure of beams, &c., would 
be redundant, as this can always be obtained in reliable 
works on strength of materials, theory of structures, 
&c., such as those of Professor A. Morley. Also, clearly 
it has been assumed by the author that the type of 
reader who is likely to patronise his work will be already 
familiar with such theory. 

Finally, I would like to point out that the author is a 
specialist in this particular branch of engineering 
design and a professional man of high scientific ability 
who, I feel sure, would scorn the idea of resorting to 
obsolete or “rule of thumb” methods of design, as 
you will no doubt agree on noting the very able and 
complete way in which he has expounded such modern 
theory as influence lines and their proper application 
in the determination of maximum reactions and stresses 
in individual members due to rolling loads on braced 
structures. 

Trusting Sir, you will realise that in venturing to 
reply to you on this matter I have but followed an 
impulse to do so in the interest of a work which, during 
the short time since its publication, has found much 
favour amongst members of our profession generally. 

Yours faithfully, 
H. PHEps. 

100, Taunton-road, Lee, S.E.12., 

March, 1933. 

[Respecting the covering of joints in flange plates 
of the 80-ft. span girders, it may be remarked that the 
adequacy of cover in multiple joints is a frequent 
cause of disagreement amongst designers. In the 
present instance (page 114), the author’s method has 
been questioned. Further examination of the case 
discloses no reason for modifying the original objection, 
which may stand. No piece can do duty at the same 
time both as useful section and as cover to a joint. It 
may be suggested that those interested should consult 
Mr. Abrahams’ book and form their own opinion. 
Regarding the size of pin in the knuckle joint of bear- 
ings to the 200-ft. span (page 188), a more correct 
method would be to limit pressure on the contacting 
surfaces to an amount sufficiently small—say, 2 tons 
per square inch or less—to ensure freedom from a 
liability to grip, in which event the pin would be no 
longer effective as a hinge. Stress in the metal is 
not, in this case, the governing factor. Apart from 
these points the review is favourable to Mr. Abrahams’ 
book.—Eb., E.] 








Finspury Tecunicat CoLLEGE OLp StTuDENTSs’ 
AssociaTIon.—The second Finsbury Old Students’ 
Association informal dinner will take place at Stone's 
Chop House, Panton-street, Haymarket, London, 
8.W.1, on April 27, immediately following the Kelvin 
Lecture at the Institution of Electrical Engineers. 
Those intending to be present should communicate with 
the honorary secretary, Mr. F. R. C. Rouse, Messrs. 
Venner Time Switches, Limited, Kingston By-Pass 
road, New Malden, Surrey. 

Tue Warrworrs Socrery.—The tenth annual 
commemoration dinner of the Whitworth Society was 
held at the Holborn Restaurant, London, W.C.2, on 
March 23. The president, Professor David Allan Low 
(Wh. Sch. 1877), was in the Chair, and about 65 members 
were present. Eight of the nine successful Whitworth 
Scholars for the year 1932 were present as guests of the 
Society. Mr. E. R. Dolby (Wh. Sch. 1885), who has 
served as honorary secretary since the Society was 
founded, is the president elect, and will take office at 
the summer meeting, to be held early in July. Reference 
was made by Professor Low to the great service which 
Mr. Dolby has rendered to the Society as secretary. 
The toast of the Society was proposed by Mr. J. Hamilton 
Gibson, (Wh. Ex. 1891), and his speech, as in the case 
of the other speakers, contained many interesting 
reminiscences of the early experiences of Whitworth men. 
Full information concerning the Society and its activities 
may be obtained on application to the honorary secretary, 
Whitworth Society, c/o Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, London, 8.W.1. 
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SEWAGE PUMPING INSTALLA- 


TIONS.* 

The Main Drainage of Georgetown, British Guiana. 
By G. H. Humpsreys, M.A., M.Inst.C.E., and Lan M. E. 
AITKEN, B.Sc. (Eng.). 

Brrore the execution of the works described in this 
paper, the sanitary condition of Georgetown was 
exceedingly bad, the methods of sewage-disposal 
chiefly comprising cesspits for the larger premises 
and pails or earth-pit privies in the poorer quarters. 
The Colonial Government decided to call in the late 
Mr. Howard Humphreys to advise on the best means 
of sewage-disposal, and he reported, in 1921, advocating 
a water-bourne system. Constructional work was 
put in hand in 1924. 

The population of Georgetown in 1921 was estimated 
at 54,439. The 1931 census gives a return of 61,899. 
The area of the city is 1,612 acres, including 466 acres 
of open space. On the 1931 figure, the average density 
of population works out at 54 persons per acre, but 
it has been estimated that the figure is as high as 100 
per acre in the more crowded poor quarters. The city is 
flat and lies at the mouth of the Demerara river below 
mean high-water level. Surface-water drainage is 
effected by a network of drainage-canals, trenches and 
drains, all practically entirely open. After heavy 
rains large areas become inundated. 

Water is obtained from an irrigation conservancy, and 
is pumped through the city mains. In 1921 the daily 
consumption of this water was about 70 gallons per 
head. This water is intended only for flushing and 
washing. For drinking purposes roof-collected rain- 
water is stored in vats. For many reasons this practice 
is a menace to public health. In spite, however, 
of the absence of a pure water-supply, the local autho- 
rities decided to carry out the sewage scheme first. 

The city is divided into twenty-four automatic 
sewage-collecting areas and the whole of the sewage 
is pumped. Each pumping area resembles the others 
as far as possible. At the centre of each area is an 
underground electric pumping-station to which the 
whole of the sewage of that area gravitates. The sewage 
is pumped into a system of rising mains connecting 
to a common sea outfall. In the event of any pumping- 
station being completely shut down, the sewage over- 
flows into adjacent areas through special manholes. 
In the unlikely event of a total cessation of pumping, 
due to a prolonged failure of electric supply, sewage 
can be released into the surface-water trenches at 
eight points during such times as the tide level permits. 
The pumping-stations are underground mass-concrete 
structures. The total length of drains constructed 
for house-connections was nearly 100 miles. 

Sewage pumping is effected by float-controlled auto- 
matic pumps, of the vertical-shaft centrifugal type, 
installed in duplicate in each station. They are driven 
by direct-coupled electric motors, which range in size 
from 9} h.p. to 25 h.p. The aggregate power of the 
motors installed is 808 h.p. In the design of the pump- 
ing machinery, the following points had to be consi- 
dered :—{a) In view of the relatively high cost of 
electric energy, the pumps must always work as close 
as possible to their highest efficiencies. (6) The pump- 
ing machinery must be standardised as much as possible. 
(c) The automatic electrical equipment must be robust 
and resistant to hot, humid, and saline atmospheric 
conditions, (d) Provision must be made for protecting 
the machinery against damage in any circumstances. 
(e) Means for the immediate and automatic notifica- 
tion of any breakdown in the pumping machinery 
must be provided. 

It was concluded that the ideal method of estimating 
the true working-range for each pump, on a system 
such as this, was to calculate the minimum-head 
conditions using a value for » in Manning’s formula 
equal to 0-010, and to calculate the maximum-head 
conditions using a higher value for n. 

A supervisory signalling system was developed 
to record the operation of the pumping-stations and to 
give immediate notification of trouble. The scheme 
has been in full operation since 1929, and the working 
costs—apart from that of electric energy—are particu- 
larly low, owing to the automatic features of the design. 
The cost of electric energy (3}d. per unit), is reflected 
in the large annual current bills, but, even so, the 
total working-costs of the new scheme barely exceed 
that of the old extractor and night-soil cart services. 


The Jamshedpur Sewage Pumping Stations. 
By F. C. Tempe, C.1.E., M.Inst.C.E. 
_ The waterworks intake for the town of Jamshedpur 
is downstream of the town, and protection of the river 
above the intake is therefore necessary. It takes the 
orm of intercepting sewers and two pumping stations, 
southern and northern. The sewers and pumping 
Stations were originally designed in 1920. The full 


_* Abstracts of papers read before the Institution of 
Civil Engineers on Tuesday, April 4, 1933. 











discharge of the sewers at the southern station is 
4,500 cub. ft. per minute and at the northern 6,900 cub. 
ft. per minute. It was decided to provide for pumping 
four times the average dry-weather flow, estimated at 
83 cub. ft. per minute, at the southern, and 165 cub. ft. 
per minute at the northern station, for the near future, 
with ibility of ultimate dry-weather flows of 
165 cub. ft. per minute and 400 cub. ft. per minute, 
respectively. 

e southern station pumps from the level of 425 ft. 
(above mear sea-level) through a 10-in. main, about 
5,000 ft. long, and the northern from level 415 ft. 
through a 15-in. main, about 8,000 ft. long, to a 
common disposal works at 500 ft. Both mains will 
eventually be duplicated. Horizontal centrifugal 
pumps were installed in the southern station, which 
is built like a submarine to keep out floods, the 
pumps being in the body and the electric controls 
in the deck-house. The storm tanks are designed 
on the continuous-flow principle to arrest floating 
solids and such solids as would be likely to settle on 
the bed of the river. The upper part of the storm 
tanks can be emptied into the pump sump, and the 
lower part into a sludge-pit. The contents of the pit 
can be put into the incoming sewage, and the — 
is dealt with by the main pumps, and the final solids 

with the ordinary contents of the grit catchers. 

ing to financial stringency, work was suspended 
from 1922 to 1926. The southern station buildi 
was completed in 1927, just before a flood oce 
5 ft. higher than any previously recorded. The station 
was flooded, and it has since then been necessary to 
permit flooding of the station if the water rises above 
a certain level, after lifting the motors to the control 
house. The northern station was redesigned with 
vertical-spindle pumps in an open station and with 
the motors above any probable flood-level. 

One of the large pumps in the northern station was 
burst by the back surge in the main due to sudden 
stoppage of the pumps on a failure of electric power. 
This led to an investigation of back surge in other 
mains, and to the cutting-up of long mains by non- 
return valves. 


THE LATE MR. THOMAS CLARKSON. 


Ir is with great regret that we record the sudden 
death of Mr. Thomas Clarkson, at St. Leonards-on- 
Sea, on April 3 last. Although perhaps best known 
in connection with the thimble-tube boiler, Mr. Clark- 
son played a prominent part in the development of the 
steam vehicle, and particularly of the steam 
omnibus. Although this part of his work is now 
mainly of academic interest on account of the rapid 





development of the petrol omnibus, it may be recorded } 


that, shortly before the war, the expenditure on new 
construction of the National Steam Car Company, of 
which Mr. Clarkson was managing director and engineer- 
in-chief, exceeded 100,000/. per annum. 

Born on September 2, 1864, Mr. Clarkson received his 
general education at the Central Higher Grade School 
and Owen’sCollege, Manchester. Aftereight years at this 
school and college, he continued his studies for a further 
three years at the Royal College of Science, leaving in 
1888 to take up an appointment as lecturer in metal- 
lurgy at King’s College, London. In 1891, he became en- 
gineer to the Clarkson-Stanfield Concentrator Company, 
and in 1894 commenced his experiments on steam cars. 
The position with regard to road vehicles at that time 
will best be appreciated by the statement that the first 
petrol car was introduced into England in the following 
year, and although petrol vehicles had put up some 
very creditable performances on the Continent, many 
engineers in this country were inclined to pin their faith 
to the steam car. From 1897 to 1903, Mr. Clarkson 
was engineer and manager to the Clarkson-Capel Steam 
Car Syndicate, and from 1903 to 1909, he was managing 
director of Messrs. Clarkson, Limited, who specialised 
in the engines and boilers for cars. In 1909, Mr. Clark- 
son founded the National Steam Car Company, Limited, 
of which firm he became managing director and 
engineer-in-chief, as already stated. This company 
operated fleets of omnibuses in both London and the 
Provinces for a number of years, and the appearance 
and iormance of these vehicles will be within the 
recollection of a number of our readers. They burned 
paraffin under the boilers, which operated at a pres- 
sure of 300 Ib. per square inch, with superheating to 
about 800 deg. F. The steam was utilised in a simple 
twin-cylinder, double-acting reversible engine which 
drove the rear wheels of the chassis direct through 
worm gearing with a 7 to 1 ratio. The exhaust steam 
was condensed, filtered, and returned to the hot well 
for further use. In a paper read before the Institution 
of Automobile Engineers in 1912, Mr. Clarkson gave it 
as his opinion that the steam bus was superior to the 
petrol ’bus on the grounds that while the first cost 
was about the same in the two cases, the steam vehicle 
could be kept on the roads more regularly than its rival, 
there was less wear on tyres, and the steam vehicle had 
the advantage in respect of rapid and smooth accelera- 





tion, flexibility, speed, and simplicity of control. 
Whether due to the fact that the steam vehicle possessed 
defects not mentioned in the paper, or to the fact that 
it was not so susceptible to improvement as its rival, 
the claims then made did not hold permanently, the 
petrol "bus ultimately carrying all before it. 

After the steam *bus had been taken off the roads, 
Mr. Clarkson produced a commercial goods vehicle 
which had a very definite influence on the design of 
steam lorries. This vehicle employed the Clarkson 
hedgehog boiler, of the semi-flash type. The boiler 
in its later form employed the thimble-tube arrange- 
ment, which is now extensively used in connection with 
waste-heat boilers. This arrangementof tubes is now well 
known, and was described in ENGINEERING, vol.cxx, page 
800 (1925), two iznportant recent installations being 
those on the motor ships Britannic and Georgic. 

Mr. Clarkson was a Whitworth scholar and an 
Associate of the Royal School of Mines. He was a 
member of the Institution of Civil Engineers and of the 
Institution of Mechanical Engineers, He was also a 
member of the Institute of Engineering Inspection, and 
a member of Council and Past-President of the Institu- 
tion of Automobile Engineers. He was the author of a 
large number of read before the various institu- 
tions. The majority of these dealt with steam 
vehicles, but he also contributed pa: on metallurgical 
subjects to the Iron and Steel Tastitute, the Society of 
Chemical Industry, and the Institute of Mining and 
Metall - He was one of the party of members of 
the Institution of Mechanical Engineers who recently 
visited Canada and the United States, and was to have 
delivered a lecture describing the visit in Hastings on 
the night of his death. 


THE-LATE MR. J. W. S. ASQUITH. 


A wipe circle of engineers will learn with regret 
of the death of Mr. John William Stancliffe Asquith, 
which occurred at his home in Halifax, on March 29. 
Mr. Asquith had been connected with the firm of 
Messrs. William Asquith, Limited, machine-tool 
makers, Highroad Well Works, Halifax, all his life, 
becoming managing director in 1903 and chairman in 
1920. He was born in Halifax on March 24, 1874, and 
entered the firm for training at an early age, passing 
through the works, design, and commercial depart- 
ments, and afterwards doing a good deal of travelling 
for the purpose of selling individual machines and also 
for negotiating more important orders. His uncle, 
Mr. William Asquith, who had founded the firm in 
1865, died in March, 1901, and thereafter the concern 
was carried on by his son, the late Mr. J. H. 8. Asquith 
and by Mr. J. W. 8. Asquith. It was converted into a 

rivate limited company in 1903, Mr. J. H. 8. Asquith 

ing made chairman and Mr. J. W. 8. Asquith manag- 
ing director. At this stage of the firm’s history, it 
was decided that it would be advantageous to confine 
attention to one class of machine, but in an extended 
range. Up till the death of the founder, the firm 
had been concerned with the manufacture of various 
types of machine tools. Under the new scheme, 
Messrs. Asquith devoted themselves mainly to the 
construction of radial, vertical, and horizontal drilling 
machines, and heavy-duty horizontal boring and milling 
machines, up to the largest dimensions. As a result of 
this policy, these products were developed and improved, 
and following upon the large expansion which had taken 
place in the activities of Messrs. Asquith, the firm was 
converted into a public company in 1920. In this 
same year, the late Mr. J. H. 8. Asquith, who died in 
1926, relinquished the position of chairman and Mr. 
J. W. S. Asquith succeeded him, while also retaining 
the position of managing director. He continued in 
this capacity until his death. 

Mr. Asquith took an active interest in the local 
branch of the Engineering Employers’ Federation, 
and served as president in 1911 and 1912. During the 
European war, he was a member of the Halifax Muni- 
tions Committee and when the Machine-Tool Com- 
mittee of the Ministry of Munitions was constituted 
in London in 1915, Mr. Asquith became a member, and 
continued to serve until its work was concluded after 
the war. He was also one of the founders of Messrs. 
The Associated British Machine Tool Makers, Limited, 
of which he was a director. He served for many 
years as a member of the council and of the executive 
committee of the Machine Tool Trades Association, 
and also took an active part in the affairs of the Halifax 
Chamber of Commerce. He was appointed a Justice 
of the Peace for the County Borough of Halifax in 
1922, and frequently sat on the Bench. Mr. Asquith 
became a member of the Iron and Steel Institute in 
1914. 








NationaL ASSOCIATION OF 
Socteties.—Sir Francis Goodenough 
to accept the presidency of the National Association 
of Trade Protection Societies, in succession to Lord 
Meston, who is retiring after serving in this capacity for 
three years. 
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FRACTIONAL HORSE-POWER MOTORS. 


CONSTRUCTED BY MESSRS. HIGGS MOTORS, LIMITED, ENGINEERS, BIRMINGHAM. 
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als Z , }to a minimum. The motors can be mounted either | from the curves given in Fig. 4, which apply to a 
FRACTIONAL ae gu POWER | on @ fixed base in the ordinary way, as shown in Fig. ], | }-h.p. 115/230 volt, 50-cycle motor, curve A indicating 
MOT S. or on brackets, in which rubber bushes are incorporated, | the torque when it is running as repulsion motor, and 
Messrs. Hices Motors, Limrrep, Witton, Birming- | as illustrated in Fig. 2. | curve B when it is working as an induction motor. As 
ham, have recently placed on the market a range of | The end covers are fitted with a drip-proof beading, | will be seen, at starting a torque of 450 per cent. to 
motors with outputs from $¢ h.p. to $ h.p. or 1 h.p.,| and the brush rockers and brush holders on the direct- | 550 per cent. of the full-load value is developed with 
depending on the speed, tomeet the demand for machines | current machines are of the sliding-box pattern, the | approximately 2$ times the full-load current. 
capable of driving vacuum cleaners, fans and other | brushes being provided with flexible leads. This is a| The whole range has been designed so that, as far 
equipment, such as are being increasingly used for | great advance over the practice of employing radial | 45 possible, the machines are interchangeable. There 
domestic work. These motors are made in three|bakelite brush holders without a rocker. Terminal | fe three standard sizes for all types, and each size is 
types: Direct-current compound wound, single-phase | blocks are fitted in the end cover above the bearing | interchangeable with regard to shaft extension, centre 
split-phase induction, and repulsion-start induction.|on all but the smallest size of machine. This also height, distance from shaft collar to the first foot bolt 
The mechanical construction of all three types is the | enables the dimensions to be cut down, besides pre- | hole, and distance between the feet at right angles to 
same, and its general features will be gathered from | venting trouble due to oil dripping causing short-| the shaft. The overall length and the distance between 
Fig. 3, which is a sectior through a direct-current | circuits, as frequently happens when the terminals or | the foot bolt holes parallel to the shaft, however, vary 
compound-wound motor. The standard finish is | leads are placed below the bearing. The shafts are of | 1" Some cases. 
stove-enamelled black, with all the bright parts nickel | 35-ton to 40-ton tensile steel, and the journal diameter 
plated. Phosphor-bronze bearings and wool yarn/|has been made larger than the shaft extension. The | 
lubrication are usually employed, but ball bearings can | latter is provided with a collar against which the pulley 
also be supplied. In the former case, oil fingers and | can be fitted, so that if the journals wear, an undersize 
drains are fitted. Special care is taken to prevent oil | bush can be used and the employment of a new shaft 
getting into the windings, as this is a prevalent cause | obviated. 
of breakdown on small machines. The oil wells} The rotors on the split-phase motors are constructed 
are cast integral with the cover, Either a nickel-|in the same manner as those of the firm’s larger | 
plated ventilating cover or a sold cover can be fitted, | machines, and are fitted with a centrifugal switch, | 
and ventilating holes are provided on the under side. | which cuts out the starting winding when a pre-| a 
Great efforts have been made to keep the overall | determined speed is reached. This switch has three| Dury on Carnope-Grow Gas-Fittep DiscHaRcE 
diameter as small as possible, and on the smallest | contacts, so that pitting is, it is claimed, reduced, | TUBES.—A representation has been made to the Board 
sizes the laminations form the body casing, being held | while the absence of brushes increases the reliability | of Trade, ee 10 (5) ~— ee SS 
together by clamp rings and rivets. The feet are on|and makes for noiseless running. On the repulsion- | erding (dyed the Eat chalen than tho Sieaatar may, by 
the end covers, and there is no exterior shell. On the | start motors, the short-circuit gear is totally enclosed, | 








Tue Late Mr. W. R. E. Boyp.—We note with regret 
the death, on March 23, in a London nursing home, of 
Mr. W. R. E. Boyd, formerly manager of the Irish 
branches of Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
Mr. Boyd was in his 58th year, and had been connected 
with the General Electric Company for a period of 27 
years, resigning in 1927. His death was due to pneu- 
monia, following a short illness. 





: ; : . > ; order, exempt from duty, for a specified period, any article 

larger sizes, the laminations are enclosed in a drawn-/an arrangement which is of importance when the 
| machines have to be operated in a dusty atmosphere. 
| The governors are made of pressed steel, and as there 
are no links, operation for an indefinite period without 
| adjustment is said to be ensured. Power is trans- 


steel shell, a type of construction which not only 
reduces the overall diameter, but also, it is claimed, 
obviates clamp bolts having to be put through the 
stampings, cuts down the weight, and makes the 
feet more easily interchangeable. 
separate unit and is dowelled to the shell, so that 
if the motors are required with different centres, or 
without feet, the cost of the modification is reduced 


The fixing base is a | mitted from the governor to the sleeve through a series | 


| of balls. When the governor gear has operated and 
the machine is up to speed, there are no wearing points 
in contact. This type of machine is reversed by a 


in respect of which the Board of Trade is satisfied, on 
a representation made by a consumer, that the article is 
not made in any part of H.M. Dominions in sufficient 
| quantity, nor is it likely to be made in sufficient quantity 
within a reasonable period. Any communication regard- 
|ing the matter should be addressed to the principal 
assistant secretary, Industries and Manufactures 
Department, Board of Trade, Great George-street, 
London, 8.W.1, as soon as possible, and not later than 
May 4. 
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PLANIMETER AND POLE WAGON 


CONSTRUCTED BY MESSRS. W. F. 


STANLEY AND COMPANY, 


LIMITED, LONDON. 
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PLANIMETER AND POLE WAGON.) THE USE OF ELECTRIC ARC WELD- 
ING IN WARSHIP CONSTRUCTION.* 


One of the satisfactory effects of the application 
of tariffs and of the present exchange situation has 
been to render practicable the manufacture in this 
country of many small instruments and appliances, 
as well as of heavier goods, which were formerly 
imported. An interesting example of this is the 
manufacture of planimeters, which Messrs. W. F. 
Stanley and Company, Limited, of 286, High Holborn, 
London, W.C.1, are now carrying on at their works at 
New Eltham, Kent. 

The design of the instrument made is illustrated in 
Fig. 1 on this page, and a notable feature is that the 
sliding bar is graduated with a uniformly-divided scale 
extending over the greater part of its length for setting 
the recording mechanism. The latter is provided 
with a vernier and the adjustment is made by a slow- 
motion screw and clamp. The required setting is 
obtained from a table fixed in the lid of the instrument 
case, the table showing the scales corresponding to 
various settings on the bar. The setting for any 
scale not given in the table can easily be obtained by 
calculation, and in a similar way the setting may be 
adjusted to compensate for any shrinkage that may 
have occurred in plans or maps. A test bar is provided 
to enable the accuracy of the instrument to be checked 
at any time. 

Fig. 2 shows an attachment, known as a pole wagon, 
which can be used for obtaining the mean readings 
from charts produced by continuously recording 
instruments. The wagon has a central pivot which 
replaces the pivotal end of the usual pole arm and 
ensures that the planimeter travels in a straight line 
parallel with the zero line on the chart. A transverse 
movement of the pointer of about 10 in. is possible, 


By C. S. Litxicrap, R.C.N.C., M.B.E. 


THE time has gone by when any justification is 
necessary for advocating the adoption of electric arc 
A paper 
presented to this Institution by Mr? Gard as long ago 
as 1919, outlined the experimental work carried out by 
the Admiralty in difficult times and the purposes for 


welding as a process for making connections. 


which welding was then used. There have been 
delays in development due to various causes, but the 
joint paper read before this Institution last year by the 
Chiefs of the two Registration Societies, and the 
discussion which arose thereon, seemed to indicate 
that the subject was now one which was seriously 
engaging the attention of shipbuilders. It was conse- 
quently thought that a short paper giving some infor- 
mation as to the application of welding to warship 
construction to-day, would be of some interest. At 
the Admiralty we are proceeding in the extension of 
welding on lines which we believe to be generally 
sound, the procedure adopted being the outcome of 
continuous experimental work, and, as is so n 

with welded structures, supplemented by experience 
gained during actual construction. 

Essential Considerations.—There are certain con- 
siderations which we regard as essential and which 
are here summarised. (1) The heat disturbance caused 
by welding may seriously affect the physical proper- 
ties of the parent metal. This is particularly the 
case with certain high-grade alloy steels. (2) Good 
parent metal combined with suitable good deposited 
metal gives the best chance of obtaining a satisfactory 


* Paper read before the Institution of Naval Archi- 
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result in combination. (3) Ductility is of primary 
importance for our work. To get it we are prepared to 
sacrifice to some extent ultimate tensile values. There 
are electrodes on the market giving a very high ultimate 
tensile value but poor ductility. For such electrodes 
we have very little use in ships, and the electrodes used 
are selected with this consideration in mind. (4) 
Residual stresses can be countered and to a large 
extent avoided by careful design and correct procedure 
in the actual welding operation. This consideration 
has had a large influence in determining the type of 
joints and the procedure which we have adopted. 
Some actual simple experiments recently carried out 
appear to show that residual stresses of the order of 
9 tons per square inch are to be expected when the 
members welded are severely constrained. In practice 
generally the degree of constraint would not be so severe 
as experimental conditions necessitate, but it has to 
be recognised that residual stress is inherent in the 
welded butt joint where the parts are not free, and 
where butt joints are unavoidable great care must be 
taken to allow freedom of movement in one or other 
of the members being welded together. The “ closing” 
of a job by a welded butt joint should be avoided. 
In some previous experiments, in which use was made of 
heavier deposits of electrodes, much higher figures— 
of the order of 18-22 tons per square inch—were 
obtained. 

(5) Distortion is most in evidence when dealing with 
thin plating. Special care has to be taken in keeping 
the ship to form during building, and only actual 
experience can show the methods which will give the 
best results. (6) In the past the shock from gun fire 
and blast has given us a great deal of trouble. The 
intensity of the stresses suddenly set up appears to be 
outside the range of the ordinary laboratory shock 
tests, but with the procedure now adopted, and using 
certain electrodes, recent experiments and full-scale 
trials have shown that welded structures can be made 
to stand up to this form of shock with reasonable 
certainty. (7) Some troubles from corrosion have 
been experienced in the past. They have, however, not 
been very serious. Experiments, to be conclusive, must 
extend over a long period. Some eighteen months 
ago a comprehensive series of test-pieces welded with 
electrodes of several makes was made and exposed under 
varying conditions to the action of sea, air, and water. 
These specimens have been lifted periodically for 
examination and so far there are no evidences of 
corrosion greater than that of the parent plates remote 
from the weld. The specimens referred to above were 
left bare. Additional tests are being carried out on 
welded specimens coated with the usual ship-bottom 
compositions, but the results will not be available for 
some time. Although it is too early yet to pronounce 
final judgment, we are satisfied that with the improved 
technique of to-day there need be no serious concern 
from this cause. (8) There is a large field for investiga- 
tion in the possible failure of welded connections from 
what is usually described as “ fatigue.” Some experi- 
ments on specimens built up of all-weld metal have, 
been carried out to determine the fatigue limits, and a 
certain amount of work has been done on welded butt 
joints ; but, as far as I am aware, nothing of importance 
has been published on lap joints with fillet welds. 
We should like more information on this important 
matter. I am inclined to believe that ductility again 
comes into the problem to the extent that, although 

good ductility does not necessarily mean high “ fatigue ” 
value, the high localised stresses consequent upon the 
lack of ductility are likely to lead to earlier “‘ fatigue ” 
failures in a welded structure. 

Electrodes.—The quality of the deposited metal 
involves the question of electrodes. Heavily covered 
electrodes only are used for our structural work. 
Such electrodes require care in storing and handling, 
and we have found it necessary to emphasise the 
importance of keeping electrodes dry both in store and 
when issued to the welder at the ship. The makers 
specify the current to be used with the various types 
and sizes of electrodes, and it is very desirable to 
adhere as clusely as possible to the limits laid down. 
Slight variations in current are more or less inevitable 
at the ship when a large number of welders is employed, 
and the inexperienced man finds these fluctuations 
troublesome ; but we have found that with experienced 
welders such variations do not have serious adverse 
effects on the resulting job. Before any electrodes are 
adopted tests are carried out at one of the dockyards 
to determine the physical properties and suitability 
for use in the Service. Such tests include tensile and 
bending. 

Parent Metal.—The possibilities of successful welding 
depend largely on the nature and quality of the parent 
metal, of which four, employed in warship construction, 
are here commented on :—({1) Welding of mild steel, in 
general, presents no serious difficulty provided reasonable 
care is taken, good quality electrodes are used, and 
correct procedure adopted. (2) The welding of high- 
tensile alloy steels has to be carried out with great care 
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so as to avoid undue heat disturbance of the parent 
metal which may seriously impair its special qualities. 
One of the determining factors is the carbon content of 
the steel, and we have found that for welding our 
particular type of high-tensile steel it is undesirable 
to have a higher carbon content than 0-35 per cent. 
Even so, we have had to approach the welding of this 
steel with great caution and the method of procedure 
adopted, and outlined later, is the outcome of an 
extensive series of experiments. Only the highest 
grades of electrodes are suitable for this work. (3) With 
galvanised steel, whether mild or high-tensile, great 
care is again necessary in welding. With adequate 
precautions and the use of appropriate electrodes, we 
have found that galvanised plating can be welded 
without prejudicing the material to any serious extent. 
In all cases we weld direct without preliminary removal 
of the zine covering by burning, experiments having 
shown that more reliable results are obtained in this 
way and with a minimum loss of the zinc coating. 
The actual welding operation is objectionable due to the 
poisonous fumes given off, and precautions have to be 
taken to avoid danger from this cause to the welders 
and others employed in the vicinity. 

(4) Use is made of electric arc welding for the repair 
of steel castings. With the large masses of metal 
involved, great care is necessary in carrying out ex- 
tensive repairs in this way, but provided that pre- 
cautions are taken, with skilled operators and good 
electrodes there is no question that a very sound job 
will result. One of our biggest problems in the early 
days of welding was the repair of a battleship’s stern 
casting, particulars of which were given in the paper of 
1919 already referred to. About two years ago, the 
cast-steel ‘ A " brackets of one of our cruisers developed 
very serious defects, including fractures, not long after 
the ship came into service, and extensive repairs 
were carried out by welding. Careful examination of 
the castings on each occasion of docking has failed to 
reveal any defects either of the deposited metal or of 
the castings themselves in the vicinity of the welding. 
It is safe to say that had welding not been available, 
complete replacement of the castings would have been 
necessary. 

Preparation of Work for Welding. 
remarks only can here be given. Cleanliness cannot be 
too strongly insisted upon. To obtain uniformly good 
results the surfaces to be welded must be dry and free 
from grease, heavy oil, rust and scale. Some failures 
have been directly attributable to neglect of these 
precautions. Light oil thinly applied for preservative 
purposes, although causing slight interference with the 
are and resulting unevenness in the finished weld, has 
been found not to have any appreciable effect on the 
strength of the joint. Then there is the necessity of 
good fitting. There is a tendency to assume that when 
a job is to be welded, any sort of fit is good enough. 
On the contrary, at least as much, if not more, care is 
necessary and should be taken to ensure good fitting, 
than with riveted joints. Perhaps next in importance 
is the lay-out and assembly of the work. As much as 
possible of the welding should be done on the flat, 
either in the shop or alongside the ship, and the amount 
of overhead welding reduced to the minimum. By 
careful attention to design, very little overhead welding 
may be necessary. Bulkheads can conveniently be 
built on grids or a slab alongside the building slip and 
lifted in complete, so that very little welding has to be 
done in situ, 

The welder should be made as comfortable as possible, 
and he and his work should be protected from rain, 
cold, draught, &c. This may sound unattainable in 
ship work, but the closer an approach is made to 
these conditions the more reliable will be the results 
obtained. There is also the very important question of 
procedure in welding over extensive surfaces, when the 
bugbear of welding, viz., distortion, tends to be much 
in evidence. Improved technique has done much to 
overcome this trouble, but it is always present as an 
inherent risk. A great deal can be done by the use of 
intermittent welding, even though, by going back, the 
result is in the end, a continuous weld. 
intermittent welding only is necessary from considera- 
tions of strength, but it is often preferred to make the 
welding continuous, using lighter runs. This procedure 
has much to recommend it fom the appearance point 
of view, and it is possibly better also from corrosion 
considerations. 

For long stretches of welding it is always desirable 
to work outwards from the middle of the job and take 
care that the ends are comparatively free to “ give.” 
Another point of importance is the necessity for keeping 
the general heating effect as low as possible. We 
have, therefore, adopted generally small gauge elec- 


A few general 


In some cases 


we prefer that edges to be welded should be prepared 
by machining. Some investigations have been made 
as to the welding of plates with flame-cut edges, both 
oxy-coal gas and oxy-acetylene being tried. In general, 
little adverse effect on ultimate tensile strength results 
was found, although this statement has to be qualified 
to a certain extent when using the oxy-acetylene flame. 
Bending results were, however, seriously affected by 
flame cutting, particularly in high-tensile plating. 
The conclusions we have reached are that flame- 
cutting processes should not be allowed at all in the 
preparation of high-tensile edges for welding, and that 
the same applies to mild-steel work of structural 
importance. For mild-steel work not of structural 
importance, flame cutting by oxy-coal gas is permitted. 

Training and Supervision of Welders.—Intensive 
and careful training is a first necessity and its import- 
ance cannot be over stressed. Some men will never 
make welders, and the only safe thing is to drop them 
at once. There are other men who, although not 
hopeless, will never produce a job to compare with 
that of a first-class welder. One of the difficulties 
with welding is that its soundmess depends so much 
on the operator who does the work. The best safeguard 
is to train him well, and I am personally a believer 
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Tank Bottom 
in giving even the skilled welder a periodic refresher 
Such specimens as he makes should be tested 
and faults disclosed brought to the notice of the 


course. 


welder. It should perhaps be mentioned that we have 
found that even a good welder, trained in the use of 
lone type of electrode, requires a little practice before 
| using an electrode of a different type. Skilled super- 
| vision at all stages of the welding operation is of the very 
|greatest importance. It is regrettable that most 
| welding jobs are done on the piece-work system. This 
| makes it all the more necessary that the welder should be 
| a conscientious worker. Unless carefully watched there 
| is a tendency among welders who are not in the highest 
| class to try to increase output by using a higher current 
than is correct for the particular size and type of 
electrode in use; a reprehensible practice which, 
besides impairing the quality of the weld, increases the 
heat disturbance of the parent metal and produces 
| needless distortion. 

| Closely connected with training and supervision of 
the welder is the vexed question of testing welded 
|work. Tests to destruction on workshop specimens are 
readily carried out, particularly if these are limited to 
tensile and bending. No such tests are possible in 
actual structures, and neither have we the rough-and- 
ready tests which it is common to apply to joints when 
riveted. I think probably that it is this latter fact 
which has had the biggest influence in retarding 
welding as general practice. It may be that in time 
|some simple non-destructive test of the soundness of 
| a weld may be devised. A good deal has been written 
}on the examination of welds by the gamma and the 
| X-rays. Such examinations may be of great value in 























especially with fillet welds for which uniform deposit of 
correct sectional shape, and freedom from both under- 
cutting and overlapping along the edges of deposit, 
should be looked for. The real safeguard lies in the 
careful training of conscientious welders and in skilled 
and adequate supervision. With expert visual inspection 
at every stage of the welding operation and careful 
removal of the slag after each run, including the last, 
there need be no misgivings as to the soundness of the 
ultimate result, always provided good electrodes 
suitable to the parent metal being welded are used, 
and correct procedure is adopted. Slag should always 
be removed from the final run before any painting is 
done. 

Welding Policy and Procedure.—It is the general 
policy at the Admiralty now to use electric welding 
extensively in lieu of, or to supplement, riveting. 
Some care has to be exercised when welding and 
riveting are used in association, and in the future—I 
am optimistic enough to think not far distant—it 
may not be necessary to adopt anywhere this composite 
method of construction. For one thing, it is essentia! 
that the riveting should be done after any welding in 
the vicinity has been completed. There is also the 
difficult question as to the proportions of the load 
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taken by the welds and by the rivets, the action is 
probably extremely complicated, but it seems clear 
that the welds must take the whole of the load until 
the stress in weld metal reaches the limits of pro- 
portionality ; after which the rivets may or may not 
take their share of the load, according to the degree 
of ductility possessed by the weld metal. The joint 
generally fails by successive fracture of the welds 
and rivets. Statements have been made that the 
ultimate strength is equal to the strength of the weld 
plus approximately two-thirds of the rivet strength. 
but our own experiments with ordinary shipyard 
practice certainly do not enable us to endorse such 
statements. For minor work welding has replaced 
riveting entirely as is shown by the list here given :— 
Minor bulkheads and flats; watertight collaring ; 
pipes and fittings in connection with oil-fuel filling, 
water services, pumping and flooding arrangements ; 
trunks, pipes and fittings in connection with ventilation 
arrangements; simple valves; minor fittings such as 
save-alls; studs for securing deck-planking and 
linoleum ; studs for securing fittings to bulkheads, Xc. ; 
small deck-fittings generally, such as pedestals, eye- 
plates, overhead rails, hatch and other coamings ; lugs 
on pillars (for seatings); walking-strips on decks : 
bollards; lockers; ladders; watertight-door frames ; 
breakwaters; wind deflectors; mess and washplace 
fittings; and store-room fittings generally. The 
welding of such items presents no difficulty whatever, 
uniformly satisfactory results being readily obtained. 
Rigid insistence on the best type of electrodes is not 
so necessary on this type of work generally, but there 
is no question that even here, to obtain reliable work 


trodes and laid down the number of runs required for | exceptional cases of primary importance and perhaps for | capable of withstanding shock from gup-fire, &e., 


particular joints, as indicated later. With this point 
in mind it is probable that iron slabs are the best 
flats on which to lay-out for welding items such as 
bulkheads. The preparation of the V-joints for butt 
In general, 


welding has to be carefully carried out. 


| castings, but in the present state of development of its 


technique such methods are out of the question for | 


| good electrodes must be used. 


Too much importance cannot be attached to the 


routine inspection in ship work. With experience, how- | preservation of the watertightness of bulkheads, &c. 
ever, it is not difficult to judge a welder’s general | A frequent source of trouble in the past has been the 


efficiency by the appearance of his finished work, | existence of small holes for securing fittings. 
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studs for bulkhead and deck attachments have now 
entirely replaced bolts and nuts. For heavy fittings, 
steel studs welded in the usual manner are used, and 
for light work, brass studs and an automatic hand 
apparatus. In our new construction practically the 
whole of the bulkheads are entirely welded. The seams 
of the plating are lap welded, stiffeners and boundary 
bars are welded to the plating and stiffener brackets 
welded to the stiffeners, deck beams, &c. Our experi- 
ence of welded bulkheads, after the initial difficulties 
had been overcome, has been entirely satisfactory. 
The saving of weight is considerable, of the order of 
10 per cent. to 15 per cent., and the initial cost is 
little, if any, greater than that of the riveted bulkhead. 
A real saving arises in the cost of water testing. This 
with riveted work is an expensive item, frequently 
involving re-test. It is our experience that, in general, 
the welded bulkhead stands the water test at the first 
attempt and rarely has it been necessary to re-test. 

In Fig. 2 is shown details of a small bulkhead which 
was designed to withstand a head of water of 14 ft. 
above the crown, a test more severe than is usually 
required from such a bulkhead in practice. The water 
pressure was first applied with the stiffeners outside, 
and the test discontinued when a head of 18 ft. above 
the crown had been reached. The bulkhead was then 
tested from the other side so that the bracket connec- 
tions were in tension, and a water-head of 18 ft. above 
the crown was reached before the bulkhead failed. The 
stiffeners used were built-up welded stiffeners of 
T section, which, although entirely satisfactory as far 
as results were concerned, are expensive to produce. 
To avoid this expense, use has been made of angle bars 
welded as reverse bars to the plating. The unsym- 
metrical nature of such a stiffener is not conducive to 
the best results. It is most necessary to the develop- 
ment of welding that rolled bars of suitable section— 
T and bulb—should be available. Our material require- 
ments at the Admiralty are not large enough, perhaps, 
to encourage steelmakers to produce new sections, but 
it is well that attention should be given by both steel- 
makers and shipbuilders to this aspect of the problem 
of welding ship structures. More satisfactory results 
combined with reduction in cost will be obtained when 
rolled sections more suitable for the purpose are readily 
available. The welding methods employed in the con- 
struction of the test bulkhead represented the most 
up-to-date practice available at that time. Later 
experience has resulted in modifications to certain 
details of welding processes. 

In general, we have adopted lap joints with fillet 
welds instead of the butt joint. In certain cases it 
may be necessary to use the butt joint, but we endeavour 
to reduce such joints as much as possible. The diffi- 
culties of assembly are less with the lap joint, and the 


residual stress problem does not reach the proportions 
which are inherent in the butt joint ; at the same time, 
the cost is less as there is generally no necessity for 
accurate machining. The width of the lap necessary 
for various thicknesses of plating has been the subject 
of experiment, and we have found that for plating of 
thickness up to and including } in. the lap should be 
three times the thickness of the plating. Above } in. 
the width of lap should be four times the thickness of 
the plating. We do not at present contemplate 
welding thicknesses greater than } in., for which plating 
the procedure we follow thus gives a width of lap of 
3 in. It is an open question at present as to what 
should be the width appropriate to 1l-in. plating and 
over. As a result of a series of experiments carried out 
on various thicknesses of plating, we find we can 
generally get the strength we want out of a*lap joint 
by having a full weld on one side and a light weld on 
the other. At the same time, we have found it neces- 
sary to specify exactly how the joints are to be made, 
having regard to ultimate strength and the heat dis- 
turbance of parent metal. Tables have been drawn up 
showing the gauge of electrode required for different 
thicknesses of plate, the number of runs required per 
weld, &c. 

A welder will require careful training if he has to 
work to a scheme such as this. When the experimental 
work was started we found it necessary to give even 
very good welders considerable practice in laying down 
a given length of metal before welding the specimens 
required for test in accordance with the scheme. There 
are several practical considerations in the production 
of satisfactory fillet welds which require careful atten- 
tion. Perhaps the most important of these, and one 
which has given us a certain amount of trouble, is the 
tendency of the welder to leave craters in the parent 
metal at the edge of the weld, an obvious source of 
weakness, Other points which have demanded atten- 
tion include the shape of the finished weld and the 
length of the shear leg of the fillet. The practice we 
have come to is that the shear leg should be about 
?y in. longer than the tension leg. Such considerations 
as these, on which the soundness of the resulting job 
largely depends, are soon appreciated by the good 
welder. It is again a matter of training and good 
supervision. Although, as already mentioned, we use 
the lap joint wherever possible, circumstances may 
arise necessitating butt connections, and some investi- 
gations on similar lines to those for the lap joints have 
been carried out. Apart from the difficulties of 
assembly—not insuperable, of course—and the residual 
stress trouble, there are other drawbacks inherent in 
this form of joint. Additional expense is incurred in 





even moderate lengths of joint the V tends to close as 
the welding proceeds, and there is a distinct risk, even 
if reasonable precautions are taken, of inadequate 
penetration. For plating up to } in. in thickness we 
prefer the single V instead of the V from each side. 
With the double V and the closing referred to above, 
it is very difficult indeed to avoid a hollow at the 
middle. The scheme to which we are working for 
butt joints together with the results we expect have 
been tabulated. There are two points to which atten- 
tion may be drawn. The first is that we do not, in 
general, obtain the high ultimate strength results which 
are sometimes claimed for welded butt joints, but they 
are sufficiently good for our purposes in comparison 
with riveted connections. The second point is the 
necessity and importance of the finishing run at the 
apex of the V. 

This paper does not claim that all the problems of 
electric welding as applied to warship building have 
been solved. They have not, and there are quite a 
few on which we are seeking light. The paper has 
been written rather to suggest the lines on which we 
think progress has been and will continue to be made, 
modifications to procedure and practice being made as 
experience shows them to be desirable. Experience so 
far obtained has been satisfactory and inspires us with 
confidence to extend the field of application. I would 
like to take this opportunity of expressing our thanks 
to the Murex Welding Processes Company and the 
Quasi Arc Company, who have spared no pains to help 
us and have placed their laboratories and research 
departments at our service. We are very grateful to 
them. Finally, I wish to thank the Director of Naval 
Construction for encouragement given throughout the 
whole of the investigations carried out and for 
permission to read this paper. 








ELECTRICAL TESTING EQUIPMENT 
FOR AUTOMOBILE ENGINES. 


THE accompanying illustrations show the electrical 
equipment which has recently been installed in the 
Coventry works of the Humber-Hillman Motor Car 
Company, Limited, for testing their Minx engines. This 
equipment, which has been manufactured by Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, consists of a 20-h.p., 460- 
volt, direct-current motor, running at 1,000 r.p.m. to 
2,500r.p.m. This motor is controlled from an adjacent 
switchboard, which can be seen in the accompanying 
illustration, and consists of an angle-iron frame- 
work. On this switchboard is mounted a triple-pole 
ironclad switch and fuse and a starter, which is fitted 
with no-volt and overload releases, and is electrically 
interlocked with a shunt-field regulator. There are also 
a central-zero ammeter for ascertaining the load when 
the machine is running as a generator, and a voltmeter 
and ammeter for indicating the power required to 
drive the engine. The motor is provided with a light 
counter-compound winding to ensure stability, and 
with a mechanical over-speed device which not only 
trips the starter, but breaks the ignition circuit on the 
engine. The operation of this device, therefore, shuts 
down both the engine and the motor. This arrange- 
ment has been adopted because, as will be seen, the 
engine is loaded by using the motor as a generator and 
feeding current back into the line. If under these con- 
ditions, therefore, the main circuit-breaker should trip, 
the load would be removed and the engine would run 
away. 

For testing purposes each power unit, consisting of 
the engine, clutch and gear-box, is brought from the 
assembly benches by an overhead conveyor track, 
and is lowered or raised by compressed air, so that it 
can be coupled to one or other of 10 motors of the type 
we have just described, and a bank of which is shown 
in the figure. It is also connected to the water, 
oil and petrol supplies, none of which operations takes 
more than a few minutes. The pipes of these supplies 
are visible in the figure. The engine is next driven by 
the motor for 15 minutes with its ignition cut off, 
the throttle closed, and the top gear engaged. The 
ignition is then switched on, the engine run up to about 
1,000 r.p.m. and subjected to a light load for about 
10 minutes. This is done by using the engine to drive 
the motor as a generator. Subsequently half-load is 
applied for 15 minutes and three-quarter load for 
10 minutes at a speed of 1,500 r.p.m., during which 
time the cylinder-head nuts are tightened and the 
engine inspected for oil leaks or faults. Next, full 
load is applied, first at the same speed and then at 
2,500 r.p.m., every nut on the cylinder head and gear- 
box being again tightened. This test run, of 1} hours 
in all, serves to free all the moving parts, and while 
it is taking place the engine is lubricated with clean, 
cool oil and is supplied with water from a tower on 
the roof of the shop at such a rate that the leaving 
temperature is 60 deg. C. A further test consists in 
engaging the second gear and running the engine up 





preparing the V necessary in plates of thickness greater 
than ¥ in., and there is the unfortunate fact that over 


to 3,000 r.p.m., at which speed the generator must 
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give an output of at least 30 amperes. The bottom 
gear is also engaged for a short time, after which the 
engine is stopped, the tappets adjusted, and a final 
test made in top gear with the engine running at 
2,500 r.p.m. The output of the generator on this 
occasion must be at least 25 amperes. Finally, the 
engine is dismantled, thoroughly cleaned, and dis- 
patched by the overhead conveyor track to the chassis- 
assembly line. 








NEW PROCESSES FOR REFINING 
BENZOLE. 


Tax world economic depression has affected most of 
the important industries of this country, but few have 
been so seriously handicapped as the basic industries, 
coal, steel and iron. In consequence of this depression 
the production of the by-product benzole has been 
reduced during 1932, but there are happily indications 
that the position is being remedied. There are slow 
but steady signs of renewed activity in some of the 
larger works throughout the country and this general 
awakening, together with the recent increase in the 
price of petrol, has resulted in more interest being taken 
in the production of motor benzole. Many of the large 
refining plants and coke-oven works throughout the 
country are taking immediate steps to modernise or 
overhaul their recovery plants, with a view to main- 
taining a higher degree of efficiency in recovering motor 
benzole from the crude product. Not only is there 
increased activity in the coke-oven works and refining 
plants, but numerous gas undertakings are rapidly 
realising the value of benzole production and are 
purchasing and erecting modern refining plants and 
investigating up-to-date processes. A fresh stimulus 
has, in fact, been given to the home production of 
benzole. 

As is well known, crude benzole consists chiefly of 
the aromatic hydrocarbons. Unsaturated and paraffin 
hydrocarbons, however, are also present in amounts 
which vary chiefly with the conditions of carbonisation 
of the coal. Benzoles produced by high-temperature 
carbonisation processes, such as those employed in the 
coke-oven industry and in the gas industry when using 
horizontal retorts, contain only a very small amount of 
paraffin hydrocarbons, but up to about 10 per cent. of 
unsaturated hydrocarbons. With the lower tempera- 
tures of carbonisation used, for example, when produc- 
ing gas in vertical retorts, both the proportion of 
paraffins and of unsaturated hydrocarbons is con- 
siderably higher, some vertical-retort benzoles con- 
taining up to 20 per cent. or 25 per cent. of paraffins 
and a similar quantity of unsaturated hydrocarbons. 

Until recently, practically all the benzole produced 
for use as a motor fuel was treated with concentrated 
sulphuric acid, in order to remove as completely as 
possible the unsaturated hydrocarbons, which were 
considered objectionable owing to their tendency to 
form non-volatile gummy material on storage. The 
use of benzole containing this gummy material causes 
the choking of jets, the formation of deposits in the 
induction and the sticking of the inlet valves of the 
engines in which it is employed. Although this acid- 
treatment produced benzole that was quite satisfactory 
as @ motor fuel, the refining losses incurred usually 
have been heavy. This tendency of the unsaturated 
hydrocarbons to form gum on storage, however, is the 
only real objection to the use of these hydrocarbons. 
They have a definite fuel value, and certain types have 
a high anti-knock value. Moreover, the production and 
successful use for blending purposes of “ cracked ” 
petrols has shown that not all of these hydrocarbons 
are equally objectionable. Clearly, one method of 
reducing the refining losses is to treat the crude benzole 
in such a way that only the gum-producing unsaturated 
hydrocarbons are removed. As examples of this kind 
of treatment, mention may be made of the Instill 
process, in which the crude benzole is treated with a 
solid medium consisting of finely-divided ferric sulphate 
and an absorbent clay, and of methods involving the 
restricted use of sulphuric acid. Such processes produce 
gum-stable benzoles, but at the expense of an appre- 
ciable proportion of the unsaturated hydrocarbons. 

Since the war, the National Benzole Association 
(N.B.A. Limited) has carried jut extensive researches 
on the causes of this formation of gum from unsatu- 
reted hydrocarbons. These researches showed that the 
gum is formed primarily as a result of oxidation by the 
air, and that certain compounds, such as phenols and 
aminophenols, when present in certain concentrations, 
were capable of retarding or stopping almost indefi- 
nitely the formation of gum. Use has been made of 
these gum inhibitors, or antioxidants, in a new process, 
which has recently been adopted successfully by many 
benzole producers. Obviously by adding gum inhibitors 
to the crude fuel immediately after distillation, it is 
possible to conserve all the volatile unsaturated hydro- 
carbons originally present. Even if some additional 
treatment is necessary in order to remove colour, odour, 
or sulphur compounds, this method of obtaining a gum- 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the 
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stable benzole still possesses an advantage, since such 
treatment may be given specifically for these purposes, 
and only the comparatively small loss of unsaturated 


refining costs are reduced, and the acid-tar resulting 
from the treatment with the concentrated acid used 
| hitherto is partially or completely eliminated, the acid 





hydrocarbons incidental to such treatment is incurred. | tar resulting from the treatment with brown oil of 


The details of this process, which has been patented 
in this and other countries, differ somewhat according 
to the character of the crude benzole. If phenols are 
present, they are first removed by a wash with dilute 
alkali. If pyridine bases are also present in appre- 
ciable amounts, they are removed by a wash wit 
dilute sulphuric acid, in order to improve the odour 
of the resulting benzole. If the benzole on subsequent 
distillation is coloured, this acid-wash may be replaced 
by a wash with a very small quantity of brown oil of 
vitriol, which causes only negligible loss of unsaturated 
hydrocarbons. The wash with acid is followed by the 
usual wash with dilute alkali. If reduction in the 
sulphur content is necessary, the carbon disulphide may 
be partially removed by taking off a small initial 
fraction in the subsequent distillation, or completely 
removed by washing with chemical reagents, this latter 
method having the advantage that it avoids any loss 
of volatile hydrocarbons. The quantity of inhibitor 
used is of the order of 0-05 per cent. by weight, but the 


stability of the benzole is not particularly sensitive | J 


to the amount used within the limits 0-01 per cent. 
to 0-1 per cent. by weight, #.e., 1 to 8 gallons per 10,000 
gallons of benzole. The cost of the inhibitor is neg- 
ligible, being about ld. per 100 gallons of benzole. 

The advantages of this process are its simplicity and 
the fact that it can be carried out, if desired, in the exist- 
ing plant used for the old acid-washing process. Owing, 


however, to the elimination of concentrated sulphuric | 


acid and of solid reagents, it is particularly suitable 
for continuous operation. The maximum quantity of 
unsaturated hydrocarbons are conserved for use as 
motor fuel. Hence the increased yields, over that 
obtained by the usual acid-washing process, are higher 
than those of other modern refining processes. The 


vitriol being much smaller in amount and easy to deal 
with, owing to its fluid character. 








Tse Iwstrrvtion or Water Ewnaineers.—The 
thirty-eighth summer general meeting of the Institution 
|of Water Engineers will be held at Southend-on-Sea 
from May 10 to 12. The Institution headquarters 
during the meeting will be at the Palace Hotel, in which 
| the business sessions will take place. On May 10, at 
10.30 a.m., an official welcome will be extended to the 
members by the Mayor on behalf of the Corporation of 
Southend. The new president, Mr. J. R. Fox, of 
Barnsley, who is succeeding Mr. J. K. Swales, will be 
installed and will read his presidential address. A 
paper by Mr. J. Noel Wood on “ Features of Construction 
of the Ryburn Dam,” will then be discussed. Two 
further papers will be discussed in the afternoon, namely, 
“ The Che mer and Blackwater Supplies of the Southend 
Waterworks Company,” (a) “ Description of Works,” 
by Messrs. T. E. Hawksley, W. 8. Nicholson, and E. C. 
Bilham. (5) “Softening and Sterilisation of River 
Waters by the ‘ Excess-Lime’ Process,” b 
F. Beale, E. V. Suckling, R. G. Pelly, 
Houghton. The second paper is entitled “ The Stour 
Supply Scheme of the South Essex Waterworks Com- 

y,” by Mr. B. W. Bryan. The annual dinner of the 
nstitution will be held at 7 p.m. On May II, @ visit 
will be paid to the Langford Works of the Southend 
Waterworks Company, returning to the Palace Hotel at 
5.45 p.m. In the evening an official reception will be 
held in the Winter Gardens, Palace Hotel. by the Mayor 
and Mayoress of Southend, who will receive their guests 
|from 8.15 p.m. to 9 p.m. The last day of the meeting, 
| Friday, May 12, will be devoted to visits to the Tiptree 
| pumping station and Langham Works of the South 
| Essex Waterworks Company. Applications for tickets, 
| vouchers, &c., must reach the Secretary of the Institution, 
| Parliament Mansions, Westminster, ndon, 8.W.1, not 
| later than April 26. 
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THE QUADRUPLE-SCREW LINER 
**CONTE DI SAVOIA.”’ 
(Continued from page 348.) 

BErFore describing the main propelling machinery 
of the vessel, it may be recalled that the owners, 
the Italia-Flotte Riunite, run services from Genoa 
to both North and South America, the terminal port 
in the former case being New York, and in the latter 
La Plata. It was considered desirable to design the 
vessel to be suitable for either service, and in order 
to compete effectively with recent express liners of 





compartments. The general arrangement of the 
machinery and boilers is shown in Figs. 18 to 26, 
Plate XXVIII, and from Figs. 18 and 19, it will be 
seen that the aftermost compartment contains the 
two main turbines coupled to the inner shafts, while 
immediately forward of this is the compartment 
containing the turbines coupled to the outer shafts. 
The latter compartment is divided from the boiler 
space by the electric generating plant, the boiler 
space itself being sub-divided into three compart- 
ments, as shown in Figs. 20 and 22. The forward 
of these contains four main and three auxiliary 





Fie, 27. 


Main STARBOARD TURBINE, Looxine AFT. 





Fig. 28. 


other nations on the North American service, a 
speed of over 26 knots was decided upon for both 
the Conte di Savoia and her sister ship, the Rex. 
Considerable importance was attached to the 
desirability of conforming rigidly to a time-table 
under all ordinary weather conditions, and these 
various factors led to the decision to fix the shaft 
horse-power at 100,000, with an ample reserve 
margin. This power is divided between four shafts, 
each driven by its own turbine through reduction 
gearing. Steam is supplied to the four turbines 
by ten high-pressure boilers of the water-tube 
type. 


With a view to minimising the danger of complete 
disablement in the event of damage to the ship, 
the engine and boiler space was subdivided into five 








Main TuRBINE RepvucTion GEAR. 


boilers, the central compartment a further four 
main boilers, and the after compartment the two 
remaining main boilers. 

The main turbines are of the Parsons type, with 
single reduction gearing. The question of the 
number of cylinders to be employed is of primary 
importance in a marine installation of this size, the 
four-cylinder arrangement offering advantages from 
the point of view of the reduction gear. With such 
an arrangement, however, it is practically essential 
to locate the casings in pairs on each side of the 
gear box, and this complicates both the bearing 
and piping arrangements. Three casing turbines 
were actually selected, the machinery thus conform- 
ing in this particular to that adopted in a number 
of recent British vessels. The arrangement of the 





three casings of each turbine is shown in Figs. 
18 and 19, and it will be noticed that the H.P. 
casing is located between the I.P. and L.P. casings, 
the latter in each case being in the inboard position. 
As will be gathered from Fig. 18, the axes of all 
three casings are above that of the propeller shaft. 
It will also be observed from Figs. 18, 24 and 25, 
that the condensers are located below the low- 
pressure This is in conformity with the 
usual Parsons practice, but differs from the arrange- 
ment adopted in one or two recent vessels con- 
structed on the Continent, in which the condenser 
is alongside the L.P. casing. A photograph of the 
forward starboard turbine looking aft and showing 
the three casings, is reproduced in Fig. 27, annexed, 
while one of the condensers can be seen to the 
left in Fig. 30, page 424. A photograph of the 
L.P. turbine opened up is given in Fig. 29, and Fig. 
32, page 425, shows some of the blading to a larger 
scale. The turbines are of the most modern design, 
and extensive use was made of Monel metal and 
stainless steel for the blading on account of the high 
steam pressure and superheat employed, the former 
being 450 Ib. per square inch, and the tempera- 
ture 385 deg. C. These materials were employed 
for both the ahead and astern blading. The former 
is entirely of the reaction type. The astern blading 
is located in the L.P. casing, and can be seen behind 
the temporary strut to the left in Fig. 29. It forms 
a velocity compounded wheel with three rows of 
moving blading followed by ten rows of reaction 
blading. End tightened blading is used in the 
H.P. turbines, the adjusting gear being visible on 
the end of the casing in Fig. 27. Closing shrouds 
are fitted to ensure axial tightness. Balancing 
dummies are employed for the axial thrust in the 
single-flow cylinders, the residual thrust being taken 
up on two Michell bearings. Similar bearings are 
employed to locate the rotor of the L.P. cylinder 
and to take the thrust when running astern. The 
glands throughout are of the labyrinth type. The 
normal power of 25,000 shaft horse-power for each 
turbine corresponds to a propeller speed of 215 r.p.m. 
with the H.P. and I.P. rotors both running at 2,260 
r.p.m., and the L.P. rotor at 1,640 r.p.m. 

The gearing is of the single-reduction type, and 
one of the gear casings, that for the after starboard 
turbine, is shown in Fig. 28. The gears are of the 
double-helical type, and are made of alloy steel. 
The main propeller thrust is taken on Michell 
bearings, of which the location is shown in Figs. 18 
and 19, The bearings throughout the gear boxes 
are pressure lubricated, with a large reserve of 
gravity lubrication, and oil is also sprayed on to 
the wheel teeth through a series of nozzles, a number 
of the feed pipes being visible in Fig. 28. The 
intermediate, thrust, and tail shafts are hollow, 
with a view to the elimination of unnecessary weight, 
and they are made from steel of high quality to 
withstand safely the large power transmitted. 
The four propellers are of manganese bronze, and 
are of the three-bladed type. They weigh 164 tons 
each, and were supplied by Messrs. The Manganese 
Bronze and Brass Company, Limited, Caxton House, 
Tothill-street, London, 8.W.1. The direction of 
rotation of the two port propellers is counter-clock- 
wise as viewed from the vessel, the two starboard 
propellers rotating in the opposite direction. 

The location of the condensers under the L.P. 
casing, already referred to, assists in the drainage 
of the turbine, renders the pressure drop between 
the latter and the condenser negligible, and enables 
the turbine to be more readily dismantled, since 
the exhaust flanges are located on the lower half, 
On the other hand, the space available for the 
condenser in this position is strictly limited, and 
it is more difficult to secure satisfactory foundations 
for the turbine without sacrifice of accessibility. 
These difficulties have, however, been satisfactorily 
overcome in the case of the Conte di Savoia. The 
forward end of the turbine is carried on the built-up 
frame shown in Fig. 18, and the after end on a 
foundation carried up from the main framing and 
continued in the after direction to carry the gear 
casing, as shown in Figs. 18, 24 and 25. The 
accessibility of the condenser is well illustrated in 
Figs. 24, 25 and 30. The weight of the condenser 
is carried in part by the turbine itself, and in part 
by Belleville springs, the location of which is shown 
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in Fig. 18. The cooling surface of each pepdiege | 
is 1,600 sq. m. (17,200 sq. ft.). The tubes are 
made of 70:30 cupro-nickel alloy. The tubes are | 
arranged in three groups, those in the upper group | 
having a diameter of from 19 mm. to 16 mm. 
(0-75 in. to 0-63 in.), while those of the inter- 
mediate and lower groups have a diameter of from 
19 mm. to 17 mm. (0-75 in. to 0-66 in.). The ferrules 
are also made of cupro-nickel alloy, and the packing 
throughout is of the Crane metallic type. The 
condensers are designed on the double-flow prin- 
ciple for the cooling water, and operate on the 
closed-feed system, provision being made for the 
complete de-aeration of both the condensate and 
the feed make-up. 

The condenser cooling water is circulated by 
four turbine-driven centrifugal pumps manufac- 
tured by Messrs. A. Cerpelli and Company, of La 
Spezia. Each pump has a capacity of 6,500 tons 
of water per hour, and normally serves for one 
turbine, but they are cross-connected in pairs in 
such a way that either pump in both the forward 
and after turbine rooms can circulate the water 
through two condensers in case of need. The 
location of the two pumps and the main piping in 
the forward engine room is shown in Fig. 26. The 
air is extracted from the condensers by four groups 
of steam ejectors supplied by Messrs. 8.C.A.M. 
(Societh di Condensazione ed Applicazioni Mec- 
caniche), of Turin, the waste heat being utilised in 
the feed-heating system. The condensers are 
designed for a vacuum of 96-15 per cent. with sea 
water at 18 deg. C. 

The condensers operate on the closed-feed system, | 
with a view to ensuring a total absence of incrusta- 
tion and a long life for the high-pressure boilers. | 
There are eight main extraction pumps in all, four 
being of the turbine-driven type supplied by| 
Messrs. Cerpelli, and four of the electrically-driven | 
type supplied by Messrs. G. and J. Weir, Limited, | 
of Glasgow. Each condenser is therefore equipped 
with one turbine driven and one electrically-driven 
pump, each of these being of sufficient size to deal | 
with the whole of the condensate with the turbine 
on full load. The Weir pumps are of the Lo-hed 
vertical-spindle type, with a normal capacity of 
27,500 gallons per hour, and a maximum capacity 
of 34,700 gallons per hour, drawing from a vacuum | 
of 29 in. and discharging against a pressure of 38 Ib. 
per square inch maximum, and 45 lb. per square | 
inch normal power. The pump casings are of 
bronze with a first-stage impeller of Monel metal | 
and second-stage impeller of gun-metal. The 
motors are of the enclosed ventilated marine type, 
drip and splash proof, and fitted with a double- 
thrust bearing. The casings are split vertically 
for ready examination of the moving parts. The 
pumps draw the water directly from their respective 
condensers, and deliver it through a Quiggin filter 
to the steam ejectors, from which it passes to three 
feed heaters arranged in series. The first of these 
utilises the drainage from the subsequent two, the 
second the steam produced by the evaporators, 
and the third, steam bled from a point at the inlet 
to the L.P. turbine. There are two such groups 
of feed heaters, one for each turbine room, their 
location being shown on Figs. 18 and 19. The 
water passing to the feed pumps leaves the third 
heater at a temperature of about 80 deg. C. There 
are eight feed pumps in all, arranged in two groups 
of four for the two turbine rooms. Each group 
consists of three pumps manufactured by Messrs. 
Cerpelli, and one pump manufactured by Messrs. 
G.and J. Weir. The Cerpelli pumps have a capacity 
of 100 tons per hour, and the Weir pump a capacity 
of 250 tons per hour, with «n overload capacity of 
340 tons per hour, They are designed to operate 
against a discharge pressure of 570 lb. per square 
inch when supplied with steam at a pressure of 
341 Ib. per square inch gauge, and a temperature 
of 385 deg. C. The turbine blading and shrouding 
are of Monel metal, together with the impellers and 
diffuser rings, while the pump barrel is of bronze. 
Non-return discharge valves of the Weir angle- 
pattern dashpot-cushioned type are fitted. The 
turbines are equipped with automatic pressure 
regulators which enable a constant discharge 
pressure to be maintained at all loads. Emergency | 
governors, to prevent the pump exceeding a pre-| 
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Fie. 29. Low-Pressure TURBINE with Cover RalsED. 





Matin CONDENSER AND O1L PURIFIERS. 


Fie. 30. 


determined maximum safe speed, are also fitted.|and the oil is delivered through further filters 
Before entering the boilers, the feed water passes|of the Auto-Klean type. In addition, the equip- 
through two further heaters in series, the first | ment includes four Alfa-Laval centrifugal purifiers, 
utilising the exhaust steam from the various turbo-| two of these units being visible in Fig. 30. Four 
driven auxiliaries located in each turbine room, | evaporators, each of a capacity of 50 tons per day, 
and the second steam bled from the main high-| are installed for supplying the feed make-up. These 
pressure turbine. The final temperature of the|evaporators are capable of continuous service 
water before entering the boilers is about 150 deg. C., | for ten days when dealing with sea water, and are 
and a steady continuous flow for all rates of evapora-| arranged for a double distillation of the water 
tion is ensured by the provision of Weir and of | to ensure the absence of even traces of salt in the 
Mumford boiler-feed regulators. Weir closed-feed| make up. They were supplied by the Atlas Werke 
controllers of the float-operated type are fitted in| A.-G., of Bremen. The associated equipment 
the feed system to regulate the amount of feed | consists of four electrically-driven combined feed 
make-up, and to ensure a satisfactory water level|and extraction pumps, four preheaters and de- 
in the condensers. The controllers are attached to | aerators, a nd two distillers for potable water. 
the latter, so that the make up is de-aerated with} As already mentioned, the main boiler plant con- 
the main body of the circulating water. sists of ten units, sub-divided into two groups of four 
Among the auxiliary plant in the turbine rooms, | and one group of two, in separate boiler rooms. 
mention may be made of six turbo-driven pumps |The layout of the boilers is shown in Figs. 19 to 
of the gear-wheel type, manufactured by Messrs, | 21, while a view of one of the firing platform 1s 
Cerpelli, for the forced lubrication of the main| given in Fig. 34, page 436. The boilers are of the 


turbines. Each pump has a capacity of 110 tons| most recent Yarrow water-tube type, with air heaters 


|per hour. Two oil coolers are provided in each | and superheaters. There are two lower drums, one 


turbine room in connection with this service. | with 17 rows and one with 4 rows of tubes, and one 
There is a filter on the inlet side of each pump, ! upper drum with 10 rows of tubes. The superheater 
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Group oF Borer Drums «In Makers’ Works. 











Fie. 33. TurRBo-ALTERNATOR SET. 


drum is interposed between the upper drum and 


free from riveting or welding. They were supplied 
by Messrs. The English Steel Corporation, Limited, 
of Sheffield. A group of drums in the makers works, 
ready for shipment to Trieste, is shown in Fig. 31. 
The heating surface of each boiler is 1,250 sq. m. 
(13,420 sq. ft.), and of each superheater is 660 sq. m. 
(7,100 sq. ft.). As already stated, the working 
pressure is 31-5 atmospheres (450 lb. per square inch) 
the final steam temperature being 385 deg. C. The 
heating surface in the air preheaters is 1,550 sq. m. 
(16,670 sq. ft.), the air being raised to a temperature 
of about 200 deg. C. As already mentioned, each | 





“CONTE DI SAVOIA.” 


SHIPBUILDERS, TRIESTE. 








Low-PressurRE TURBINE BLADING. 


Fie, 32. 
jare of the high-lift type, and were supplied by 
| Messrs. Cockburns, Limited, Cardonald. 

The auxiliary apparatus in the boiler rooms 
|includes four steam-driven, fuel-oil pumps with 
| heaters in both the forward and central rooms, 
}and two pumps with heaters in the after room, 
| The capacity of each pump is sufficient to serve 
| two boilers under full steam. The auxiliary boilers 
| are served by the pumps in the forward boiler 
}room, All the pumps were supplied by Messrs. 
|The Wallsend Slipway and Engineering Company, 
| Limited, Wallsend-on-Tyne. For starting up the 
|auxiliary boilers, there is an electrically-driven 
| pump with heater supplied by Messrs. Gallaratesi- 
Gallarate. Two steam feed pumps for these boilers, 
|supplied by Messrs. Cerpelli, are located in the 


The boilers are oil-fired throughout, each boiler | forward boiler room. The feed-water heater for 


the lower drum having 4 rows of tubes. All the | being fitted with eight burners of the Wallsend | these boilers _ was supplied by the shipbuilders, 
drums are forged in one piece and are therefore| type. The burners are arranged for side firing in | the steam being obtained from the exhaust of the 


| accordance with the latest practice. A group of fuel 


pumps is shown in Fig. 36. Ten electrically-driven 
fans are provided for the forced draught, one being 
fitted on each boiler. In addition to these fans, 
ten others are located in the uptakes for use when 
the atmospheric pressure is exceptionally low. 
These extractors are also electrically driven, and 
were supplied by Messrs. J. Howden and Company, 
Limited, of Glasgow. The main forced-draught 
fans were supplied by Messrs. Cerpelli. 

As shown in Figs. 19 to 21, there are three 
auxiliary boilers in the forward boiler room. These 


boiler is fitted with two feed regulators, one of the| are employed for supplying steam in the kitchens 
Mumford, and one of the Weir, type, located on the| and laundries, for the calorifiers employed in 
steam drums. Dewrance high-pressure water level | the water service, and for numerous other auxiliary 


indicators are fitted at both ends of the steam drums, 
with special illumination to give easy reading. The 
feed valves on the Weir regulators are incorporated in 
the instruments themselves, while those for the Mum- 








services throughout the ship. The boilers, which 
are shown in Fig. 35, are of the cylindrical type, 
with air heaters but without superheaters, and the 
heating surface of each is 220 sq. m. (2,360 sq. ft.), 





ford regulators are mounted directly on the boiler| the working pressure being 12-6 atmospheres 
drums. Each superheater drum is fitted with two | (I80 Ib. per square inch). Each boiler has three 
drain cocks of the Klinger type, while the water drum | furnaces working under forced draught, the latter 


various auxiliaries located in the boiler rooms. 
Other boiler auxiliary plant which may be men- 
tioned is a group of Atlas Werke circulating and 
air-extraction pumps for the condenser drains 
and the condensate from the piping, through- 
out the ship; two Cerpelli electrically-driven air 
compressors for cleaning the main boilers; and 
two electrically-driven pumps for taking in and 
discharging fuel-oil. The only other auxiliary 
plant in the boiler rooms which need be referred 
to is the emergency bilge pump. This is of the 
vertical centrifugal type and has a capacity of 
200 tons per hour. It is located in the after boiler 
room and is driven by an electric motor situated 
on D deck. 

In addition to the usual gauges, each boiler is 
fitted with a distance-reading thermometer and a 
mercury thermometer on the boiler itself for reading 
the temperature of the superheated steam. The 
forced-draught pressure is measured by an aerometer 
on each fan, and similar appliances are fitted for 





the induced-draught measurement. Siemens CO 


is fitted with a single cock of the same type. Soot! being obtained by two electrically-driven Cerpelli | and CO, recorders are fitted on both the main and 


blowers were supplied by Messrs. D. C. Parry and | fans for the three boilers. As in the case of the main 
Company, Limited, of Birkenhead, for cleaning the | boilers, the auxiliary boilers are fitted exclusively 
boiler and preheater tubes. The steam for operating | for oil burning, the burners being supplied by 
the soot blowers is drawn off from the water and! Messrs. Ignea, of Turin. Three Diamond-Blower 
steam drums through special valves provided for the | grit blowers are fitted to each boiler. The safety 
purpose. ‘valves for both the principal and auxiliary boilers 





auxiliary boilers, together with pyrometers for 
measuring the outlet temperature of the air heaters. 
The various instruments are a in four 


| groups, one each in the central’ and after boiler 


rooms, and two in the forward room. Of the latter, 
one group is for the two main boilers and the other 
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for the three auxiliary boilers. The group in the 
central boiler room is shown in Fig. 37. Negretti 
and Zambra depth indicators are fitted for ascer- 
taining the level of the fuel oil in the various tanks. 

In common with other recent vessels, very exten- 
sive use is made of electrically-operated auxiliaries, 
and with the exception of the main propelling 
machinery and the auxiliaries for the donkey 
boilers and drain condenser, the equipment is elec- 
trically driven throughout. The current for all 
power and lighting requirements is normally gene- 
rated in plant located immediately forward of 
the forward engine-room, and separated from the 
latter by a bulkhead. There are six generating sets 
in all, four being driven by steam turbines and two 
by Diesel engines. All the generators are of 850-kw. 
capacity, and supply direct current at 220 volts. 
The lighting service throughout the ship is at 110 
volts, the current being provided by two 300-kw. 
motor generators located in the same room, and 
fed from the main 220-volt supply. The aggregate 
capacity of the machines connected to the mains, 
including the gyroscopes, is some 8,800 kw., but the 
diversity factor is so high that all requirements are 
met by the six machines in the power station, which 
have a total capacity of 5,100 kw. The high- 
diversity factor is mainly explained by the presence 
of the stabilisers, which are only in intermittent 
service, and rarely require to be run at full capacity. 
Actually, from figures obtained with the vessel 
running under normal conditions over a period of 
36 hours, it was found that the maximum load 
between 7 a.m. and 12 a.m. was 1,900 kw. ; between 
12 a.m. and 8 p.m. it was 2,300 kw.; between 8 p.m. 
and 2a.m., 1,500 kw., and between 2 a.m. and 
7 a.m., 1,200 kw. Under such conditions, it will, 
therefore, be seen that it is only necessary to 
run three of the six generating sets during the first 
part of the day, and two after 8 p.m. Should it 
be necessary to bring the stabilisers into operation 
during the first part of the day, all six of the 
generating sets must be brought into use to bring 
the stabiliser rotors up to speed, a process occupying 
about 1} hours. 
reached, however, one of the generating sets can be 
shut down to serve as a stand-by, the three stabilisers 
being now supplied by two generating sets. 

One of the main turbo-alternator sets is illustrated 
in Fig. 33. These sets were supplied by Messrs. Tosi, 
of Legnano, and are fitted with reduction gear, the 
turbines running at 4,500 r.p.m. and the generators 
at 760 r.p.m. Each set is completely self-contained, 
being provided with its own condenser, circulating 
pump, air ejector, condensate pump, and other 
necessary auxiliary plant. The turbines are nor- 
mally supplied with steam at 400 lb. per square 
inch and a temperature of 370 deg. C., but if 
required, they can be operated at the full main 
boiler pressure and temperature. The condensers 
have a cooling surface of 120 sq. m. (1,290 sq. ft.). 
The generators are either excited from a direct- 
coupled exciter, shown to the right in Fig. 33, or 
from the direct-current "bus bars. In the latter 
case, the direct-current voltage is maintained con- 
stant by a voltage regulator. The Diesel sets are 
fitted with six-cylinder single-acting engines opera- 
ting on the four-stroke cycle. The engines are of 
the Burmeister and Wain type, and were manufac- 
tured by the Fabbrica Macchina 8. Andrea. The 
generators on these sets are of the self-exciting type, 
with automatic voltage regulation. 

The main switchboard, which is located on a 
raised platform in the generating room, is provided 
with four sets of bars, one for the whole of the 
lighting and power services throughout the ship, 
and the other three for the three stabilisers. The 
four turbo-generator sets can be connected to any 
of the bars, while the Diesel sets are arranged for 
coupling to the first set of bars only. The reason 
for isolating the stabiliser circuits from the lighting 
and power circuits lies in the arrangements made 
for bringing the stabiliser discs up to speed. The 
dise motors are of the three-phase type, the alter- | 
nating current being obtained from a separate motor 
generator, of which there is one for each stabiliser. | 
Assuming that one of the latter is being started up | 
on the current supplied by one of the turbo- | 
generating sets, the field resistance of the exciter | 
will be regulated to give a ‘bus bar voltage of 20, 


When normal speed has been | 


‘THE 


the generators running at normal speed with an 
output. of 3,500 amperes. Under these conditions 
the motor generator will supply a heavy low- 
frequency current to the disc motor, which will 
commence to revolve at a low speed. As the 
excitation voltage on the turbo-generator is gradually 
increased, there will be a corresponding increase 
in the speed of the motor generator and in the 
frequency of the alternator, so that the disc will 
| speed up in synchronism with the motor generator. 
| This process is continued until the "bus bar pressure 
‘is brought up to 220 volts, when the stabiliser will 
| be running at normal speed. Two tachometers are 
provided on the switchboard, one being connected 
to the motor generator and the other to the stabiliser, 
so that the speeding-up process can be followed 
|through all stages. As the Diesel sets are not 
provided with separate excitation, they cannot be 
employed for running up the stabilisers. Direct 
excitation is utilised on the turbo-generators when 
they are employed on the lighting and power 
circuits. 

In addition to the main plant, there is an 
emergency plant located on D deck. This is 
equipped with two 100-kw. Diesel-driven sets, which 
can be utilised on either the 220-volt power circuit 
or the 110-volt lighting circuit, as required. For 
this purpose each generator has two sets of windings, 
which are connected in parallel for supplying the 
110-volt circuit and in series for supplying the 
220-volt circuit. Low-tension current at 24 volts 
for the telephone services, engine-room telegraphs, 
gyroscopic compasses, and other apparatus is sup- 
plied from a special plant on D deck, with access 
from the service corridor. This equipment con- 
sists of two 2-5-kw. rotary converters and two 
batteries of iron-nickel accumulators of 100 ampere- 
hours capacity. 

As already mentioned, the great majority of the 
plant throughout the vessel is electrically operated, 
and when alternating-current motors are employed, 
as on the windlasses and capstans, each machine is 
fitted with a motor generator. 

(To be continued.) 











INHERENT DANGERS OF 
SAFETY CATCHES FOR VERTICAL 
MINE SHAFTS. 

By A. L. Ean, A.M.LMech.E. 


A SAFETY catch is a device attached to cages and 
skips for the sole purpose of retaining the cage in 
the shaft or head-frame in the event of the winding 
rope breaking. Such safety catches introduce an 
element of danger, in that they are liable to engage 
when not required, although the Mining Regulations 
of some countries insist on their employment. 
Most safety catches are provided with a spring 
which is inoperative while there is tension in the 
rope and which functions if the rope breaks, with a 
resulting disappearance of the rope tension. The 
pull of the rope on the cage can, however, vanish 
under many other conditions, all of which are pos- 
sible and indeed probable. Another type of safety 
catch recently proposed on the Continent is not 
directly connected to the rope, and functions if the 
acceleration or retardation of the cage much exceeds 
the normal but before it reaches the gravitational 
value g. This type will also engage when not 
required, if the retardation for which it is set (neces- 
sarily less than “g”) can occur without the rope 
breaking. Therefore many of the following argu- 
ments, although based on the spring-operated type, 
have implications applicable to safety catches as 
such and not only to a particular type. 

The stretch of the rope due to the pull between the 
cage and the rope is the principal determinant of 
the moment of engagement of most safety catches 
and therefore the stretch of the rope due to the cage 
weight need only be considered. The rope-weight 
has a little influence on time and velocity, but not 
sufficient to modify the deductions hereafter arrived 
at; the rope-weight will accordingly be neglected in 
order greatly to simplify conceptions, formule and 
calculations. The normal rope pull on the cage is W 
when winding at constant speed. As shown below, 
the pull between the cage and the rope becomes 


overwind or power failure, if the retarding force is 
4W, a figure which is not impossible and quite 
probable. (6b) When the cage meets with an un- 
expected persistent obstruction in the shaft, such as 
distorted guides or a foreign body jammed in the 
guides, of course unknown to the engine driver, 
but capable of offering a retarding force to the cage 
of }W. (c) When the cage meets a sequence of small 
obstructions each much less than }W. As demon- 
strated below all this is true both for an ascending 
and descending cage. Figures are given showing 
exactly what }W means in terms of time, braking 
distance, &c. 

The conditions mentioned can be subdivided 
into four cases :—Case 1. A descending cage en- 
countering an obstruction in the shaft. Case 2. 
An ascending cage when the emergency brake is 
applied. Case 3. A descending cage when the 
emergency brake is applied. Case 4. An ascending 
cage encountering an obstruction in the shaft. It 
is shown below that the safety catches will engage 
when the cage is still running at a high speed, thus 
subjecting the occupants to a dangerous and 
purposeless shock. Moreover the unwanted engage- 
ment is independent of the length of the hanging 
rope, so that the objections can be urged against 
safety catches in general irrespective of the shaft 
depth, whenever high winding speeds are (or can be) 
employed. It has been stated that a resistance of 
$W will operate the safety catches, whether applied 
by the brakes or by an obstruction in the shaft, 
but the case is even worse on account of the power- 
ful spring which is necessary to operate most safety 
catches. The force Q of the spring is always tending 
to operate the catches, and so a braking resistance 
of (;W—Q) will actually cause the catches to 
engage when not required. 

The following reference letters are employed in 
the calculations that follow and in their accompany- 
ing diagrams. 
W Weight of loaded cage in Ib., taken as 10 tons. 
’ Weight - rope per —— Nahe 
Length oO . 
T Time elapsing Solies aetete catches engage. 
t Time for one quarter of a complete vibration. 
@ Retardation or acceleration in feet per second. 
A Cross sectional area of rope, taken as 1-15 sq. in. 
for 1}-in. rope. 
E Modulus of elasticity of rope, taken as 10,000,000 Ib. 
r uare inch, from Professor Hrabak (the 
is not material to the argument). 
8B distance in feet travelled by the cage. 
Initial static stretch of the rope due to W only. 
Full speed velocity of cage, taken as 50-ft. per 
second (34 m.p.h.) which is a figure in common 
use on mines over 3,000 ft. deep. 
v Velocity of cage in ft. per second at any instant. 
U Velocity of rope at the drum surface, feet per second. 
u Relative velocity (or v minus U) feet per second. 
g 32-2-ft. per second per second. 
# Stress in rope in Ib. per square inch. 
Q Load on the spring of the safety catch, in lb. 
P Pull of the rope on the cage in Ib., with normal 
stretch (P = W) 
p Pull of the rope on 
Dynamical Considerations.—At constant speed, 
the forces on the cage are two only, the weight W 
acting downwards and the rope pull P = W acting 
upwards, so that both are in equilibrium. When 
an external resistance is applied, this equilibrium is 
disturbed. 
Consider in detail Case 1, which is that of a cage 
descending at 50 ft. per second and encountering an 
obstructive resistance of nW. The drum velocity 
will not vary much from 50 ft. per second because 
of the kinetic energy of the heavy moving parts, 
and the rope therefore gains on the cage, so that 
relative motion commences. This relative motion 
causes relative velocity and relative travel, and is 
produced by forces causing relative acceleration 
and/or retardation. There is also relative kinetic 
energy. The relative travel (of cage and “top” 
of rope) is the alteration in the rope stretch. On 
impact at a, Fig. 1, the instantaneous forces on the 
cage are W downwards and W (or P) + »W upwards, 
so there is a net retarding force of nW. The rope is 
not retarded, therefore the force producing relative 
motion is nW at a, and the relative acceleration is 
ng. As the rope gains on the cage, y decreases and 
the rope pull decreases until at a point 6 the relative 
acceleration ceases and the relative velocity is a 
maximum after a relative travel of $2 ft. As the 


the cage in Ib., with any stretch. 





zero under the following conditions :—{a) When the 
emergency brakes are applied after an over-speed, 


rope shortens still more, the rope pull decreases 80 
that W downwards is greater than p + nW upwards, 
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and the relative velocity is gradually retarded till 
it becomes nothing at a point c when the relative 
travel is x. 

The relative motion has been shown to be caused 
by a relative acceleration which decreases propor- 
tionately with relative travel, therefore the relative 
motion is harmonic, and this fact provides the key 
to the solution of all the four cases. It may appear 
to be obvious that harmonic motion must result 
where an elastic or spring-like medium is concerned, 
particularly since the absolute motion would be 
purely harmonic if the cage were attached to a 
spring fixed at the top end. It should be pointed 
out, however, that the absolute motion of the cage 
is not harmonic in any of the cases under considera- 
tion, while the relative motion between the cage 
and the top of the rope is harmonic. If n is $or 
more, Fig. 2 s hows that the relative travel x is 








Therefore ¢ (quarter period) 


a", f/# =3/% 
eo tng 2 g 


and time T to top of the oscillation is 2¢ (relative 
travel zx). 

Note that ¢ is a constant for any value of « if y 
is known. 

The absolute travel of the cage is 

(VT — 2) J 

The absolute travel of the rope is VT. 

Figures may now be introduced as given in the 
reference list. Let n = 4, which, as has been said, 
is the dangerous figure. Then z=y. Assume 
L is 4,000 ft., then y from equation (1) is 7 ft. 
u (maximum) from equation (2) is $ ./gy = 7°5 ft. 


per second. w (average) from equation (3) is 1 oy 


(4) 


(5) 











c relative to the top of the rope, the relative velocity 
is zero, At the point c, if the obstruction persists, 
there is a relative force nW downwards, so harmonic 
relative motion starts in the opposite direction 
and oscillations continue indefinitely, but without 
operating the safety catch. Suppose, however, that 
at the top of the oscillation (at c), the obstructive 
resistance ceases (which is quite possible) then the 
relative force is 2 nW, and the amplitude of the 
downward oscillation will be 2x, subjecting the rope 
to an increased stretch and stress, The doubled 
amplitude will continue, and if another small obstruc- 
tion of nW is later encountered at the bottom of an 
oscillation, the amplitude is increased a second 
time, and therefore a number of small obstructions 
may ultimately operate the safety catches. These 
coincidences may be rare, but the risk is real, 
particularly in a long trip. 
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equal to y, and in that case the rope stretch due to 


W is zero, the tension due to W ceases and the | 


safety catches will operate. 

Formule may be deduced for a time, braking 
travel, &c. The normal stretch y due to W equals 
LW 

AE Q) 
and this is not appreciably modified by the rope- 
weight. The kinetic energy entailed by the relative 
velocity is approximately 

(W + . w L) - 

3 29 
but it will be taken as Ld 
variable rope-weight. This energy is equal to 
: x $2 x nW, which is the shaded area on Figs. 1, 2, 

Cc. 


by neglecting the 


t®@max' = } ng 2 and timax. = Jtngz - (2) 


By well-known formule of harmonic motion, 


the average velocity (relative) is 
2 nm 2 

Umax = — 
= wmax., and ¢ iat (3) 


|= 4-78 ft. per second. ¢ from equation (4) is 
7 


ay ee : 
5 4/4 = 0-733 second. T = 2t = 1-466 seconds. 


S from equation (5) is (VT — y) = 66-3 ft. Now, 
the relative velocity u is zero at the moment the 
rope stretch and tension vanishes, so the absolute 
velocity of the cage is the unaltered velocity of the 
| drum, which is 50 ft. per second. Therefore, the cage 
|is travelling downwards at practically full speed 
when the safety catches operate, which is a very 
| serious matter, and would probably kill the occupants 
‘of the cage. The obstructive resistance for this 
effect is merely one equal to $W, and it only needs 
| to persist for 66 ft. or 1} seconds. Fig. 6 is a velocity 
diagram illustrating this case. Let L be 1,000 ft., 
which is comparatively short, then y = 1-75 ft., 
| t = 0-366 second, and S is only 35 ft. Therefore 
|im this case the safety catches are more dangerous 





on a short rope than a long one. 

It is interesting to consider what can happen if 
nm is less than }, as shown in Fig. 1. When the 
|cage has travelled upwards through x to a point 


Consider now Case 2, which is that of the applica- 
tion of the emergency brake to a cage ascending 
at 50 ft. per second, as shown by Fig. 3. Let the 
braking force be nW causing a retardation of the 
drum of ng (also applied to the top of the rope). 
At the moment of application, the braking force 
is zero on the cage, so the cage tends to overrun 
the drum and relative harmonic motion com- 
mences as before with an acceleration ng. As the 
stretch decreases, the pull of the rope on the cage 
decreases, and the cage is subjected to an absolute 
retardation which becomes ng at b. At b, there- 
fore, the relative acceleration is zero and the relative 
motion a maximum. As the relative velocity dies 
down, the rope stretch decreases until at c the 
relative motion is subjected to a relative retardation 
of ng and motion ceases. By the same arguments 
as in Case 1 already discussed, if n = 4, the stretch 
decreases, x becomes equal to y and the safety catches 
operate. The numerical value of y, u, t and T for 
L = 4,000 ft. will be the same as before. The final 
velocity of the drum will be U = V — 4gT = 
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26-4 ft. per second, while its average velocity is 
38-2 ft. per second. The travel of the drum will be 
\(V + U)T = 56 ft. The travel of the cage will 
be 564-7 63 ft., its final velocity also 26-4 
ft. per sec., and its average velocity 43 ft. per sec. 
Therefore, engagement of the safety catches occurs 
at an upward velocity of 26-4 ft. per second, which 
is a violent action. A graph of velocities is given in 
Fig. 7. 

Consider now Case 3, which is that of the applica- 
tion of the elie: brake to a cage descending 
at 50 ft. per second, see Fig. 4. When the retarding 
force nW is applied to the drum the retarding force 
on the is zero (because the rope has not 
stretched), so there is a relative acceleration of ng 
producing relative motion from the point a. As the 
rope stretches, the retarding force applied to the 
cage increases, and at 6 the retardation of the cage 
becomes equal to the retardation ng of the drum 
(rope). At 6 then the relative acceleration is 
zero and the harmonic relative velocity is a maxi- 
mum. Beyond 6 the relative velocity dies down 
until the relative retardation reaches ng at c, when 
the relative velocity becomes zero. At the 
relative forces reverse the relative motion and 
oscillations are set up about a midpoint which is 
the middle of the extra stretch x. These oscillations 
do not rise above a, while the drum is moving and 
being retarded, so the safety catches do not operate. 


cage 


Cc, 


Ultimately, however, the drum stops and its retarda- | 


tion is zero, and if at this moment the cage is at c, 
the bottom of an oscillation, the acceleration of the 
next upward relative motion is 2 ng and the ampli- 
tude will be 2z. If n = 4 or more, this ultimate 
oscillation will carry the cage up to the point d 
where the rope stretch hav vanished and the safety 
catches will operate ; see Fig. 5. A graph of veloci- 
ties is given in Fig. 7. 

Admittedly at this point d, the relative and 
absolute velocities of the cage are zero and engage- 
ment is gentle, but it will be unknown to the driver 
and does not necessarily occur at the bottom of the 
shaft. When he restarts, the rope will pile up on 
the cage until it overcomes the safety catches and 
causes the cage to fall freely, so thatit jerks on and 
snaps the rope. In figures, the braking time is 

= == 3-11 seconds, and the rope travel at 


a 9 


l " 
the drum is \ 


> < 3-1l = 78 ft., 
than two revolutions of an 11-ft. cylindrical drum, 
and well within the capacity of ordinary brakes 


applied automatically in an emergency. The drum 


which is more 


comes to rest with the cage at the bottom of a 
vibration if the braking time is five times the 
harmonic time for a quarter period (¢). 

Now 


4v? 
25n2 xt g 


*z/¥ Vv 
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which is 5 ft. when the retardation is 4g. From 


equation (1) y x - and the safety catches will 
operate when 
WL ys 
AE’* equal to 0 -000505 

With the former values of W and E, L will be 
2,880 ft. for the drum stoppage and maximum stretch 
to synchronise. Alternatively, if L = 4,000 ft., a 
lighter load in the cage will produce the same effect. 
There is no guarantee that an unfortunate combina- 
tion of L, W, E, V and n will not exist when the 
emergency brake happens to function. 

Lastly, consider Case 4, which that of an 
ascending cage meeting an obstructive resistance 
of nW or §W in the shaft ; see Figs. 4 and 6. By 
similar reasoning to the foregoing, it can be shown 
that harmonic vibrations are set up about the mid- 
point of the extra stretch induced. The drum 
velocity will not fall appreciably during the few 
seconds involved, on account of the large kinetic 
energy of the winder at full speed and the continued 
input of power. If the end of the shaft obstruction 
of 4W happens to be reached when the dynamic 
stretch is a maximum, the succeeding oscillation 
will have double the amplitude, and the safety 
catches will operate while the cage is still travelling 
at a comparatively high speed. 

As a corollary to the preceding analysis, it may 
be pointed out that when an upbound cage is 
subjected to an accelerating force by the winder, or 
when a descending cage is subjected to a retarding 
force by the winder, the extra pull in the rope is 
momentarily double this force, and the resulting 
extra stress is double the expected value. When 
an accelerating or retarding force is applied by the 
winder or by the shaft guides, a vibration is im- 
pressed on the rope which continues until it i 
damped out by internal friction. 

It has been demonstrated that safety catches are 
likely to cause more accidents than they avert, 
particularly as the conscientious inspection of ropes 
and their limited permitted “* life’ makes a broken 
rope a rare occurrence at the present day. The 
strong prejudice against safety catches, which un- 
doubtedly exists amongst mining men, has been 
shown to have a substantial foundation. 


(7) 


is 


1s 


InstirutTk OF Puysics.—The Institute of Physics 
Prize for the best contribution to the laboratory and 
workshop notes in the Journal of Scientific Instruments 
during 1932 has been awarded to Dr. J. L. Miller and 
Mr. J. E. L. Robinson, of Messrs. Ferranti, Limited, for 
their joint note, “‘ A Three-Dimensional Adjustment of 
an Electrode in Vacuo."’ The British Optical Instru- 
ments Manufacturers Association Prize for the best 
paper published in the Journal during 1932 has been 
awarded to Mr. E. Lancaster-Jones, of the Science 
Museum, for his paper, ‘“‘ The Principles and Practice of 
the Gravity Gradiometer.” 
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TUNNEL-WASHING MACHINE. 


THE DEVELOPMENT OF THE PARIS 
METROPOLITAN RAILWAY. 


By Tueopore Ricu, A.M.I.E.E. 
(Concluded from page 372.) 


On the older lines some of the original four- 
wheeled stock is still in use. Great improvements 
have, however, been made in recent years to obtain 
higher acceleration with the maximum of operating 
safety and convenience. Normally five-car trains are 
used, but in the new Porte de Charenton line seven- 
car trains have been adopted. The front and rear 
cars are fitted with motor equipment, the remainder 
being trailers. Each motor car is fitted with four 175 
h.p. motors, an example of one of which is illustrated 
in Fig. 39. The equipment is designed to give an 
acceleration of 0-7 m (2 ft. 4 in.) per second per 
second, and the brakes to give a retardation of 
0-8 m. (2 ft. 74in.) per second per second. The mean 
speed is about 25 km. (15-5 miles) per hour, with a 
maximum speed of 50 km. (31 miles), per hour. The 
service is timed for a 30 second stop, but frequently 
a 20 second stop is found to be sufficient. To assist 
in the keeping of a good schedule stations on curves 
are avoided as much as possible. The five-car 
trains enter a station at about 40 km. (25 miles) 

| per hour and pull up in 75 m. 

The usual system of train control is the Sprague- 
Thompson, but there are a certain number of motor- 
cars with camshaft control. Acceleration is auto- 
matic, with intensity relay limitation. The four 
motors on each car are run in groups of two, each 
group having its own set of contactors. Apart 
from a pilot lamp and air-pressure gauge, there are 
no instruments in the driver’s cab. A handlamp is 
hung in the cab supplied from the circuit in the 
tail driver’s cab, so that the driver knows at once 
if the current supply to the rear car fails. The 
air compressors are of the two-piston type, driven 
by 9 h.p. series motors, and running at 400 r.p.m. 
Each car has three groups of five lamps, two groups 
being fed from the leading contact shoes and one 
from the tail of the train. 

On the Nord Sud Railway the equipment is on 
the three-wire system, the rails being at earth 
potential. The motors of the leading car are con- 
nected to an overhead conductor at 600 volts above 
earth and the motors in the car at the rear end of 
the train are connected to a third rail, also at 
600 volts; there is therefore 1,200 volts between the 

| overhead conductor and the third rail. On arrival 
at a terminus the trolley on the leading car is dropped 
|and that at the rear end of the train raised. The 
|system works well, but is somewhat more com- 
plicated than the plain 600 volt arrangement 
adopted on the rest of the system. The standard 
cars are 14-20 m. (46 ft. 6 in.) long; the motor 
‘ears weigh 40 tons; in the second class there are 
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places for 32 persons seated and standing room for 
32; in the first class the proportion of seats is about 
the same. The normal five-car train will carry 600 
passengers. The motors recently constructed have 
S.K.F. bearings and commutating poles and are 
supported with double-nose suspension. To mini- 
mise the spreading of metallic dust on the track the 
brake blocks are of oak impregnated with oil. They 
operate only on the outsides of each pair of wheels. 
Including the rolling stock on order there will be 
shortly 1,311 motor cars completely modernised 
and 1,263 trailers. One of the new second-class 
cars is illustrated in Fig. 41. 

The new rolling stock is designed with a minimum 
amount of wood construction. To minimise the 
amount of painting required both inside and out, 
great use is made of vitreous enamelled steel sheets, 
which look well and wear well. The first-class cars 
ure red outside, the second-class green ; internally 
the cars are enamelled white. The doors are of the 
sliding type, opened by hand and closed by a 
pneumatic piston operated by an electric valve. By 
means of a wedge lifting action the hook bolt of the 


twin sliding doors locks automatically on closing. | 


The existence of four double doors on each side 
makes for rapid ingress and egress. There is good 
clearance between the car sides and the tunnel 
walls, and swing back steel emergency ladders are 
arranged so that passengers can be got on to the 
rail level without much difficulty if necessary. 
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The coaches are permanently coupled up in train 
units which are not split up during periods of light 


| load, this condition being met by increasing the 
| interval between trains. 


In addition to the cleaning 
which takes place over night, about every five days, 
after 1,500 km. of service, a special cleaning and 
general inspection of the cars is given; after 
40,000 km. a special overhaul is undertaken, all 
operating parts being taken down and tested. 
The trailers are given a special overhaul once a 
year. Owing to the careful upkeep, the average 
delay due to accidents of operation now reaches less 
than one minute per car per thousand hours of opera- 
tion. Apart from the old shops, new works have 
been put up at Porte-de-Choisy for the upkeep of 
500 motors and 200 trailers ; 500 work people are 
employed. The ballast is cleaned by sifting once a 
year and the track is watered with an antiseptic 
compound of bleaching powder and water once a 
month. The walls of the tunnels are washed down 
with the same solution once every six months. The 
special car used for carrying out this operation is 
shown in Fig. 40. The station platforms and 
passages are watered with disinfectant and sprayed 
with deodorisers several times a day. 

As the track is normally fairly close to the street, 
one flight of steps to the booking-office level and 
another to the platform is usually all that is neces- 
sary, and lifts or moving stairways are not required 
at most stations. At some points by the river, and 
at stations where tracks cross, there are two or more 
levels, the lowest being of material depth, lifts or 











escalators are provided, there being 42 lifts and 23 
escalators in all. There has been a continuous 
improvement in operating efficiency as judged by 
the car-mileage per operating employee. This is 
illustrated in Fig. 42, which also shows the total 
car mileage from 1900 to 1930. In 1930, of operat- 
ing stoppages, 47 per cent. were due to electrical 
causes, 32 per cent. to signalling, 3 per cent. to 
mechanical troubles, and 18 per cent. various. 
The stoppages per 100,000 car miles have been 
reduced slightly during the last few years ; in 1930 
the figure was 8-04, against 10-02 in 1926. 

The Paris underground railways have been de- 
signed essentially to relieve street traffic as much as 
possible, and the stations are accordingly situated 
at only short distances apart. In 1930, when 
120 km. (74 miles) of double track were in operation, 
approximately £00 000,000 passenger journeys were 
made, of which a little over 10 per cent. were first 
class. In 1929, the number of passengers per 
kilometre of double line in operation was 4,500,000 
for the Berlin underground railways, 5,800,000 for 
New York, and 7,700,000 for Paris. The figure 
for London was estimated to be below that for 
Berlin. In Paris the lines are in operation up to 
1 a.m., and restart at 5 a.m. The rush hours are 
from 7.30 a.m. to 9 a.m., and from 5.30 p.m. to 
7 p.m. Owing, however, to the two-hour lunch 
interval, which is common in the city, many people 
travel home and back during this period, and a 
minor peak occurs between noon and | p.m. This 
is illustrated in Fig. 43, which shows the passengers 
carried on November 14, 1930. 

There are seven points at which the traffic exceeds 
15,000,000 passengers per annum; of these, five 
are main-line railway termini, and one an important 
tramway terminus. It is of interest to note the 
newer lines, with their numerous interchange points, 
act to a material extent as feeders to the older lines, 
and have not taken traffic from them. With the 
opening of extensions, the number of passengers per 
total kilometres of line in operation has increased. 
The fares are cheap; for 70 c. third class, and 
1 fr. 15 c. first class, one can travel all over the 


| system. 


The city of Paris, inside which the present 
Metropolitan Railway operates, is very compact. 
It forms a rough oval about 6} miles, west to east, 
and 54 miles north to south. When the extensions 
planned and under construction are completed, 
there will be few points inside the old fortifications 
more than 700 yards from a station ; in the central 
area, even now, it is difficult to find a point more 
than 400 yards from a station. There is much 
traffic at the interchange stations, a large proportion 
of the passengers completing their journey in a 
different train from that in which they start. As 
a consequence, the average time they spend in any 
individual car is small, and the necessity for standing, 
when a seat is not available, is not so irksome 
as in the case of longer journeys. In view of this 
condition, and to allow the number of passengers 
carried per train mile to be very high during rush 
hours, the cars are designed from the point of view 
of allowing ample standing room. This provision 
for standing accommodation has been a definite 
feature of tram, omnibus and suburban railway 
services in many parts of the Continent for many 
years. 

As will be clear from the figures already quoted, 
the success of the Paris Underground Railways in 
relieving the streets from passenger traffic has been 
remarkable. There are relatively few omnibuses in 
Paris, and it has been decided to do away with all 
trams in the inner area. The conditions in London, 
where the omnibuses practically monopolise some 
of the main streets, are very different, and certainly 
suggest that our deep-level tubes are not giving the 
same service as the Paris railways. The reason for 
this, for short-distance traffic, is clear. Owing to 
the time lostin getting to and from the trains, there 
is little inducement for anyone wishing to travel a 
relatively short distance to use the tubes atall. As 
it has been found necessary at some of the Paris 
Underground stations to limit the number of passen- 
gers allowed on the platforms at any one time, it has 
been decided to lengthen the platforms of all stations 
from 75 m. to 105 m., permitting the use of seven- 
car trains in place of five, with a corresponding 
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increased hourly capacity on any one line from 
24,000 to 34,000. 

When the fortifications of Paris were built, it was 
decided that a certain radius must be kept free for 
gunfire. Later on, in view of the congestion in the 
city, many workpeople, as a political concession, 
were allowed to put up wooden hutments outside 
the fortifications, and there has arisen a squatter 
problem which has required a good deal of social 
management. In the Department of the Seine, 
which surrounds Paris, great developments have 
taken place, especially at a radius beyond where 
squatter ownership exists. It has been decided, 
therefore, by the authorities of the department, 
acting with the city of Paris, to extend the under- 


ground system at sixteen points, on an average for 


about a mile and a quarter, although the extension 
to the north to Saint Denis, which is separated 
from the city by railway yards, gas works and so 
on, will be about 3 miles long. The total length 
to be opened will be about 19 miles; the same 
standard of underground construction will be used 
as inside the city. These extensions will be known 
as the Métro-Suburbain. 

At most of the terminals of existing lines there 
is an arrival platform and one for departure, with 
a loop between to avoid shunting. Although in 
some cases curves of 30 m. radius have been used 
on such terminal loops, the system has worked well. 
For new work at a terminus, a lay-by for shunting 
and car siding work is being adopted, as with such 
an arrangement the tunnels can simply be extended, 
without difficulty when required, since, in the future 
when extensions have been made, some trains will 
stop at existing termini and some proceed to the 
suburban extension. Existing terminal loops will, 
in general, be retained, and for extensions the 
double track will dip underneath. It may be 
noted that single-platform terminal stations on a 
loop have not generally proved satisfactory in 
other countries, since the longer waits for handling 
the leaving and entering passengers tends to 
obstruct traffic. 

The development of the outer suburban areas 
and the congestion of existing railway termini 
has concentrated the attention of the authorities 
on the desirability of arranging to increase the 
facilities for longer distance passenger traffic 
across the city. It has, accordingly, been decided 
in principle, to develop a system to be called the 
Métro-Regional, which will also serve, by inter- 
connection with the five main systems, as a means 
for taking perishable goods into the central markets. 
A start is being made by the taking over of the 
line from the Luxembourg terminus to Sceaux, 
which has been operated by the Orleans district 
railway. The city end of this line is underground, 
and it has been for years operated by steam loco- 
motives. As the ventilating arrangements were 
very incomplete, the atmosphere was, if anything, 
worse than that of the Metropolitan Railway 
around Gower-street in the days of steam. The 
development of the south-west suburbs of Paris 
has been distinctly retarded by the lack of good 
communications. 

The line will be electrified on the overhead system, 
and will be extended shortly to Place Saint Michel, 
near Notre Dame, and eventually to Le Bourget | 
aerodrome and the new township of La Courneave. 
The development of aeroplane traffic is greatly 
hindered by the loss of time getting to Le Bourget 
from the west-end of Paris. There is also a project 
for taking over the existing Vincennes steam line 
and extending it westwards to Saint Germain, via 
the Madeleine and Neuilly, making an express system 
of communication. This project, with a few inter- | 
change points in the city, would make for more 
rapid communication than the extension of an 
urban underground tramway into the outer suburbs. 
For such service, it is intended to use eight-car 
trains, with intervals to allow for a traffic during 
peak times of 50,000 passengers per hour. 

From the point of view of civil and mechanical 
engineering, there are many features of interest 
connected with the Paris Metropolitan Railway, | 
and the way in which the municipality is dealing 
with its intricate traffic problems by the development 
of sub-surface passenger traffic is worthy of attention 
on this side of the English Channel. 


nection with the height record. 
' 





| The writer of these notes has received material 
lassistance from the Editor of Le Génie Civil, 
and his thanks are due to Monsieur Paul Martin, 
the Director-General ; Monsieur Fauconnier, Chief 
Engineer of New Works; and to other engineers 
connected with the Metropolitan Railway organisa- 
tion and with the city of Paris, for information, 
illustrations, and facilities given. 








HYDRO - ELECTRIC PROJECTS 
NORTH OF THE POLAR CIRCLE. 


Iw the north-west of Russia on the Kola Peninsula, 
rich deposits of apatite have been discovered. These 
sources of wealth are now being exploited by the 
U.S.8.R., and the estimated output is about 4,000,000 
tons of apatite per annum. The deposits are of a 
thickness of about 650 ft. and slope slightly towards 
the south-east. They are situated in the mountainous 
country surrounding Chibini, somewhat east of the 
railway built during the War to Murmansk, the ice- 
free harbour on the Arctic Ocean belonging to Russia. 

Trials have now been proceeding for two years, the 
output being about 600 tons a day. During this 
period a well-planned town of about 40,000 inhabitants 
has sprung up. The apatite contains on an average 
27 per cent. of ic acid and, in addition, 
nephelite, the latter mineral being used for the produc- 
tion of aluminium. The phosphoric acid is extracted 
from the ore in a flotation plant. The works for 
producing the aluminium are under construction at 
Kandalakscha on the White Sea, not far from the 
Murman Railway and the Niva River. At present 
the works at Chibini are driven by power from a steam 
power station which has a capacity of 5,000 kw. 

For the mining, flotation and manufacturing pro- 
cesses connected with the production of aluminium, 
a hydro-electric power station is now under construc- 
tion on the Niva River, with a capacity, for the first 
development stage, of 60,000 kw. The annual rainfall 
over the Kola Peninsula is fairly low but the presence 
of large lakes and marshes have a considerable equali- 
sing effect on the discharge. By providing for storage 
in Lake Imandra, which has an area of over 300 sq. 
miles, the discharge available all the year round can be 
raised to about 4,400 cusecs. The head between 
Imandra and the White Sea is 425 ft., which will be 
utilised by three water-power stations having heads 
of 50 ft., 120 ft., and 255 ft., respectively. The total 
ultimate capacity of the installations of these stations 
will be about 150,000 kw. 

It is the second of these stations which is now under 
construction, and which is expected to be ready for 
generating power towards the end of this year. The 
barrage across the Niva River will consist of earthen 
dams, of a height of about 45 ft., on each side of 
flood openings of concrete founded on rock and designed 
for a flood discharge of 35,000 cusecs. From Lake 
Pinosero, a small lake with an area of 8 sq. miles, the 
water will be carried to the power station by a head 
race, the length of which will be 2} miles, and which will 
involve the excavation of about 1,700,000 cub. yards of 
moraine. The head race will be lined with concrete. 
From the downstream end of the head race the water 
will be conducted through four wooden pipelines, 
each 13 ft. in diameter. The power house will contain 
four units of 15,000 kw., of which one unit will be a 
standby. At the moment, about 2,000 men are 
engaged on the construction work. At the station is 
situated north of the Arctic Circle and the climate is 
extremely cold and characterised by sudden winds 
and blizzards, the ice conditions are difficult, and have 
been studied very thoroughly. 

For the third station, situated near the White Sea, 
investigation work is at the-moment in progress and 
comprises two alternatives, one for a head race having 
a length of about 8 miles and the other for a tunnel 
having a length ot about 4} miles. When all the three 
stations have been constructed, the second and third 
stations will be used as base load stations on account 
of the long head and tail races, and tunnels, whilst the 
first station nearest to Lake Imandra, and situated 
between this lake and Lake Pinosero, will be used as a 
peak load station. 

The chief engineer for the industria] plant for 
treating the apatite is Mr. Kondrikov and for the 
hydro-electric power stations Mr. Stephanschenko. 
The consulting engineers are Messrs. Vattenbyggnads- 
byran (V.B.B.) of Stockholm. This Swedish firm is 
also working in conjunction with Messrs. Rendel, 
Palmer and Tritton, of Westminster, on hydro-electric 
schemes. 











SYDNEY HARBOUR BRIDGE. 


THE constructional details of the great bridge across 
Sydney Harbour were dealt with, from time to time, 
in ENGINEERING during the progress of the work, and 
our readers will, therefore, be fully conversant with 
its design and with the ingenious expedients which 
were adopted to bring the scheme to successful 
fruition. Nevertheless, they will derive considerable 
interest from the study of a handsome souvenir, 
which has recently been issued by Messrs. Dorman 
Long and Company, Limited, Middlesborough, who, 
it is almost unnecessary to add, were the principal 
contractors for the structure. 

It may be recalled that tenders were invited in 
January, 1923, for the construction of a bridge comply- 
ing with a project and specification prepared by 
Dr. J. J. C. Bradfield, chief engineer of the Public 
Works Department of the Government of New South 
Wales. As a result, Messrs. Dorman, Long submitted 
seven tenders covering a two-hinged arch bridge, a 
two-hinged cantilever arch bridge, and a cantilever 
bridge with different methods of architectural treat- 
ment, Messrs. Sir John Burnet and Partners giving 
their advice on the latter question. Of these, a two- 
hinged arch with granite-faced concrete piers and 
pylons was accepted. As the specification required 
that the material should, as far as possible, be produced 
and manufactured in New South Wales, local work- 
shops were established for the manufacture of the steel 
work, and arrangements were made to obtain the 
plain material from the Broken Hill Prospecting 
Company, Limited, New South Wales, the reinforcing 
rods from the Australian Iron and Steel, Limited, 
and the rivets from Messrs. M’Phersons Pty., Mel- 
bourne. In addition, the granite was obtained from 
a quarry at Moruya. On the other hand, most of the 
steel, being of a special character, was produced at 
Middlesborough. 

The bridge, which was formally opened on March 19, 
1932, has a main span of 1,650 ft., with five approach 
spans of varying lengths on each side, making a total 
length of 3,770 ft. It carries a 57-ft. roadway, two 
10-ft. footways, and four standard-gauge railway 
tracks, the total width of the deck on the arch span 
being 160 ft. The clear height under the central arch 
is 170 ft. above high water. The rise of the lower 
chord above the hinges is 350 ft., and the depths at 
the crown and the hinges 60 ft. and 188 ft., respectively. 
The booklet describes the design of the arch trusses 
and members in detail, and gives a clear account of 
the method of construction, the whole being illustrated 
with a large number of photographs and drawings. An 
appendix deals with the 1,250-ton testing machine, 
which the specification stipulated should be provided 
to test large-scale models of various parts of the bridge 
to destruction. Finally, a list is given of the principal 
members of Messrs. Dorman Long and Company’s 
organisation who were employed in the construction 
of the bridge, a roll of honour the inclusion of which 
is so unusual as to require special mention. This is 
naturally headed by Mr. Lawrence Ennis as pontifex 
maximus, who may well be proud of a piece of work 
which future generations will point out as a triumph 
of British engineering. 





Great Western Rattway Arr Service.—On April 12, 
the Great Western Railway Company inaugurated a 
regular daily air service between Cardiff and Torquay 
and Teignmouth (Haldon Aerodrome). The journey 
takes approximately 45 minutes, against a train time of 
4hr. Messrs. Imperial Airways, Limited, have supplied 
a three-engined Westland Wessex six-seater aeroplane 
with pilot and ground steff. 





Ease OF STARTING WITH BENZOLE, WITH PETROLS, 
AND WITH BernzoLte-PeTRoL Mixtures: ERRatTA.— 
We regret that in the paragraph of the above article 
relating to Air Measurement, on page 301 ante, the 
square root sign was omitted from the expressions 
showing the corrections made for temperature, humidity, 
and barometric pressure. These expressions, in their cor- 
; / 293 / 11-2045 
rect forms, are F R x VJ a3e0 Rx \ a 
and R x / a 
NV’ 762-0 





Royat CuarTer ror Instirute OF MARINE ENGIN- 
eERs.—As a result of their recent petition, the Council of 
the Institute of Marine Engineers have received official 
information from the Lord President of the Council that 
The King was pleased, at the Council held by His Majesty 
on March 16, to approve the grant of a Charter to the 
Institute. The attainment of this distinction follows 
closely upon the 44th anniversary of the foundation of 





Tae Rovat AgronacticaL Sociery.—The Silver 
Medal! of the Royal Aeronautical Society has been awarded 
by the Council to Mr. D. L. Hollis Williams, for his work 
in connection with the design of the long-range monoplane, 
and to Mr. A. H. R. Fedden, for his researches on air- 


cooled engines, and particularly for his work in con- 
| 


the Institute in 1889. Since that tume it has steadily 
increased, until to-day the membership totals 3,550, 
including over 2,800 corporate members. The grant 
of the Koyal Charter signifies recognition of the Insti- 
tute’s record of work and achievement, and also affirms 
its status as the representative organisation of the marine- 
engineering profession. 
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LABOUR NOTES. 


BEFORE representatives of the engineering and 
shipbuilding trade unions meet representatives of the 
employers for the purpose of discussing the question 
of shorter working hours, meetings of the men are, it 
is announced, to be held in the principal districts. At 
each of the gatherings a resolution is to be submitted 
in favour of a forty-hour working week in the engineer- 
ing, shipbuilding and ship-repairing industries without 
reduction of wages. In the course of an allusion, last 
week, to the projected campaign, Mr. Frank Smith, 
the secretary of the Joint Trades Movement said :— 
* From past experience, we know that the step we 
have taken will require tactful handling to negotiate, 
but our members are convinced that the only way 
to prevent the machine from entirely supplanting the 
human factor is for those engaged in industry to see 
to it that the work required to be done is performed 
in fewer hours. The workers in America are thinking 
on similar lines. The engineers and shipbuilders of 
this country have been the pioneers of the shorter 
working week, and, while we realise that international 
action is essential to cut out unnecessary rivalry and 
competition, we cannot wait for the politicians. We 
believe that a shorter working week can be obtained 
without adding to costs or necessitating lower wages, 
and we hope to convince the employers of our case 
when we meet them. In face of the great world surplus 
of commodities, and at the same time the irony of a 
universal depression when so many people are unable 
to find work, a reduction in working hours appears to 
be not only just, but natural.” 





The Engineering and Allied Employers National 
Federation have sent the following communication 
on the subject to Mr. Smith :—‘‘ The Federation has 
noticed from reports in the Press that at a meeting of 
the executive representatives of the unions connected 
with the engineering, shipbuilding, and ship-repairing 
industries held on March 29, a resolution was adopted 
in the following terms:—‘ That this meeting de- 
cides in favour of a forty-hour working week in the 
engineering shipbuilding and ship-repairing industries 
without reduction in wages.’ In to-day’s Press we 
notice an interview with you as secretary intimating 
the decisions of the unions and commencing what may 
be legitimately looked upon as a campaign in support 
of the decision arrived at. We think you will appre- 
ciate that so far as the branches of industry covered by 
the Federation are concerned, the grave and continued 
depression has been the subject of very serious con- 
sideration for a considerable time.” 





“For some months past,’ the communication 
continues, “the Federation has been compiling 
statistics and information relative to the problem, 
and much has been done and data collected in order 
to ascertain the nature, extent, and causes of the 
depression and what remedies are appropriate. If 
your organisation has been considering the problem 
as a whole, it would appear only reasonable that the 
two bodies should meet and compare notes. We 
observe, however, that your meeting confined its 
attention to merely one proposal which you advance 
as a remedy. You will appreciate that to confine 
consideration to a single proposal by way of remedy 
would tend to umbrate the problem rather than to 
clarify it. At a meeting of our management board, 
held recently, it was agreed that when our investiga- 
tions were sufficiently advanced the Federation should 
invite the unions connected with the ‘Joint Trades 
Movement’ to a conference with the Federation to 
examine the problem as a whole, and consider what are 
the appropriate and constructive steps which could be 
taken to effect a betterment of the situation. We are 
desired to inform you of this in case any impression 
should have been created that the Federation is 
unaware or unmindful of the grave situation which 
exists, or is failing in its duty to give it the consideration 
which its undoubted importance and urgency demand.” 





The executive council of the Amalgamated Engi- 
neering Union announce that Mr. A. H. Smethurst, 
the general secretary, is due to retire, under the age 
limit of 65 years, on August 19 next, and that nomina- 
tions for the position vacated then must reach the 
General Office in London not later than May 16. 





The editorial notes in the April issue of the Amalga- 
mated Engineering Union’s Journal contain an interest- 
ing reference to the newly elected president, Mr. J. C. 
Little. ‘“ We feel sure,’ the writer says, “we may 
bespeak the full co-operation of all officials and members 
in the discharge of his duties at one of the most difficult 
periods of the Union’s history. Bro. Little has the 
advantage of a wide and varied experience since he 
became a member of the Union over thirty-four years 
ago. He was for many years a member of the Tyne 





District Committee, where his sterling qualities and | agreements have been maintained throughout a number 
character found full expression, and he was elected of decades and have served to a very large extent to 


its chairman in 1916. The works committee of the | maintain economic peace. 


By the recognition and 


Elswick and Scotswood works of Messrs. Armstrong, | utilisation of the State machinery of industrial con- 
Whitworth, and the Shop Stewards’ Movement con- | ciliation, the German trade unions, it is claimed, have 
nected therewith, owe much of their success to the | shown that they recognise the right of the State to 


personality and perseverance of our president, who/| intervene in the adjustment of interests between 
became the chairman in 1919. This committee was | organised workers and employers whenever the well- 
set up shortly after the Armistice was declared, and | being of the community renders the course necessary. 


was the successor of a very efficient and useful ‘ Dilu- 
tion’ Committee which comprised the whole of the 
Armstrong-Whitworth factories on the north-east 
coast. Bro. Little presided over the work of this 
committee with marked ability and was chiefly instru- 
mental in securing the observance in these works of 
the conditions under which ‘dilution’ was accepted. 
The foundation, so well laid at the inception, has 
stood the test of the greatest industrial de ion 
ever known, and the committee continues to function 
to mutual advantage.” 4 

The writer ascribes the measure of success attained 
by Labour on local and national bodies in the New- 
castle area to Mr. Little, who was, he says, one of the 
first to realise “ the necessity for an educated electorate 
if Labour was ever to take its rightful place in Govern- 
mental positions.” “ With this end in view,” the 
writer continues, “ he succeeded in organising successful 
classes and study groups, being for some years the 
Lecturer on Industrial History and Economics. When 
this work was taken over by the National Council of 
Labour Colleges, he continued to assist as a teacher. 
With matured experience as a skilled negotiator, backed 
by a thorough knowledge of the A.E.U. and its inten- 
tions, allied to force of character and a pleasing per- 
sonality—with a logical mind and ability to state a case 
on behalf of those he represents’”—Mr. Little is 
welcomed to his duties and wished “ a long continuance 
of health and happiness.” 





Speaking at a dinner given in her honour by the 
officials and employees of the New York State Depart- 
ment of Labour, Miss Frances Perkins, the new United 
States Secretary of Labour, expressed a hope of 
bringing together the Labour Departments of all the 
States into an “American Labour policy” which 
recognises “ that wealth is dependent in great part on 
the health and happiness of the wage-earner groups.” 
New York, she said, had recognised that for many 
years, and should help other States and the Federal 
Government to build up their Labour services and, in 
that way, formulate a definite Labour policy. 





The Executive of the National Federation of German 
Industry have adopted a statement in which, it is 
declared that by providing a firm foundation for 
national executive authority, the last elections removed 
the instability which had so far hampered private 
enterprise and prevented the revival of business. 
Economic reconstruction demands, it is stated, the con- 
centration and collaboration of all the constructive 
forces of the nation, and German industry, which con- 
siders itself an essential factor in national economic 
expansion, is ready to lend its active co-operation to 
the task. The National Federation of German Industry, 
it is added, will support the Government’s recon- 
structive efforts to the utmost of its power. 





The Federation of German Employers’ Associations 
has also issued a declaration. In it, satisfaction is 
recorded at the Government’s declaration of faith in a 
policy of national concentration to promote the main- 
tenance of social peace and the abolition of class 
warfare among the ple. German employers, it is 
stated, will do all that lies in their power to assist 
the Government’s efforts to open up new sources of 
energy through harmonious co-operation between 
employers and workers and thus promote the re- 
generation of the German people and the German 
economy. 





The position of the German Federation of Trade 
Unions is defined in a declaration published on March 25. 
The trade unions are, it is stated, the expression of an 
undisputed social necessity, and an inevitable part of 
the system of society. They have come into existence 
as the organised form of self-help of the working classes, 
and in the course of their history, for social reasons, 
have become identified with the State itself. This 
social mission of the trade unions must be accom- 
plished whatever the nature of the political regime. 
The widespread agreements for the regulation of the 
wages and working conditions of German workers are, 
it is submitted, unquestioned proof that the trade 
unions are inspired by a desire to ensure the repre- 
sentation of workers’ interests by means of free collec- 
tive bargaining with the employers. Despite all dis- 
turbances and economic difficulties, these collective 








Trade unions, the declaration goes on to point out, 
have invariably given preference to voluntary agree- 
ments with the employers, as against compulsory 
agreements, and they continue to adhere to this 
standpoint. They are fully prepared to co-operate 
permanently on these lines, on the basis of the auto- 
nomy of economic life, with the employers’ organisa- 
tions on matters other than wages and working con- 
ditions. State supervision of such co-operation of 
free economic organisations can, under certain circum- 
stances, be advantageous, increase its value and 
facilitate its accomplishment. It is declared that the 
trade unions do not claim to bring direct influence to 
bear on the policy of the State. Their task in this 
respect can only be, the Federation says, to voice to the 
Government and Legislature the justified wishes of 
the workers in respect of social and economic measures, 
and at the same time to be of service to the Government 
and to Parliament through their knowledge and experi- 
ence in this domain. Nor, it is added, do the trade 
unions claim a monopoly. Above the form of organisa- 
tion is the aula of the workers’ interests. A 
true trade union can only be based, it is pointed out, 
on the voluntary association of its members; and it 
must be independent of the employers and also of 


political parties. 


The strike of workers in the employment of the 
Great Southern Railway of Ireland was brought to an 
end through the intervention of Mr. Lemass, the Free 
State Minister for Industry and Commerce, after a 
stoppage which had lasted for two days. The agree- 
ment, which was between the Minister and _repre- 
sentatives of the strikers, was as follows: (1) At 
the request of the Strike Committee the Minister for 
Industry and Commerce agreed, if so yee by the 
railway unions which were parties to the agreement, 
to ask the railway companies to meet the represen- 
tatives of the unions to discuss again that part of the 
agreement relating to holidays without pay. (2) The 
Minister undertakes to take up with the railway com- 
panies the question of the wages paid to the lower-paid 
men with a view to the fixation of a minimum rate of 
pay, below which the reduction shall not operate. 
(3) The Minister informed the Strike Committee that 
he had received an assurance on behalf of the Great 
Southern Company that there would be no victimisation 
of any of the men on strike, and that the committee 
could accept that assurance, 








In the new world which Mr. Fenner Brockway 
proposes to build, with the assistance of the Inde- 
pendent Labour Party, of which he is president, the 
workers in every factory, workshop, office, pit, shed, 
and yard, would regard their industry, and all industries 
as their property, and would control the conditions of 
their work. A National Workers’ Council would co- 
ordinate all industries and plan their operation accord- 
ingtoneeds. The wealth which the industries produced 
would be distributed to the workers themselves, so 
that its first function would be to remove the poverty 
that was now in their homes. The National Workers’ 
Council, having estimated what industry could produce, 
would determine what it required from abroad, and 
arrange to exchange for the foodstuffs and raw materials 
which the country needed, the manufactured goods 
which other countries needed. 


The weekly organ of the International Labour Office 
at Geneva states that, with the object of preventing 
the overcrowding of the labour market, the Central 
Executive Committee of the Soviet Union issued an 
Order on March 17 suspending the Order issued in 
June, 1931, for the purpose of encouraging the members 
of collective farms to leave them and enter industry. 
Under the new Order the members of a collective farm 
are prohibited from leaving the farm to seek seasonal 
or permanent employment elsewhere unless they have 
been engaged by a contract made between the manage- 
ment of the farm and the undertaking in which they are 
to be employed. 








PanaMa Canal TRAFFIC DURING 1932,—It is stated 
in a recent issue of The Panama Canal Record that 4,367 
vessels havi a total registered gross tonnage of 
27,331,295 and carrying 18,099,938 tons of cargo, passed 
through the Panama Canal during 1932. Out of these 
totals, 1,059 ships, comprising 7,004,290 gross tons and 
carrying 4,426,713 tons of cargo, flew the British flag. 
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these, the load on the test-piece oscillates rapidly 
between two pre-arranged limits, and from 100 to 
500 stress cycles per minute can be obtained. Rela- 
tively small test pieces are used, and the load applied 
must not exceed 20,000 Ib. The load impulses do not 
consist of blows, but rise and fall gradually according 


Compression tests| to a sine law, and the speed at which they follow 
are conducted in the space between the crosshead and | one another depends upon the rotational speed of the 


Tue mechanical-testing equipment installed in a/| the bottom of an upper cross-piece, on which stands the | pulsator. The machine—which, as will be seen, is 
research laboratory is usually required for special work, | hydraulic cylinder. Round bars up to 2 in. in diameter, | electrically driven—embodies two valveless pump 


features. The main interest attaching to the equipment | up to 2in. in diameter, can be tested in tension. The 
recently supplied by Messrs. Alfred J. Amsler and | initial distance between the gripping heads can be set 
Company, Schafihausen, Switzerland, for the new | at will from zero up to a maximum of 12 ft. Similarly, 
research laboratories of Messrs. John A. Roebling’s | for the compression tests distances between the platens 
Sons’ Company, New York, the well-known manufac- | of up to 12 ft. are available. When making compression 
turers of wire and wire rope, is that it can be employed | tests on short specimens, however, distance pieces can 
for both static and dynamic tests, in tension as well | be introduced into the machine, between the cross- 
as in compression, using either the usual short test | piece of the hydraulic cylinder and the crosshead, so 
piece, or specimens measuring up to 12 ft. in length.|as to have the specimen at a convenient height for 
A general view of the apparatus, which has now been | observation during the test. 
installed in the United States and was put into service| The testing machine is provided with two hydraulic 
a short time ago, is shown in Fig. 1. It comprises a | rams, a larger one for loads of up to 40,000 Ib. and a 
40,000-lb. vertical hydraulic tensile and compression- | smaller one, concentric with the main ram, which is 
testing machine of special type, shown in the centre in| employed when the load does not exceed 4,000 Ib. 
Fig. 1, together with a pendulum dynamometer, seen | The smaller ram is only used for static tests. In all 
on the immediate left of the testing machine in the | cases the maximum available stroke of the ram is about 
illustration. The apparatus shown on the extreme | 20 in. 
right is termed a “ pulsator,” and that on the left of | the three-piston oil pump already mentioned. 
the dynamometer a “ distributing apparatus.” Both | static tests the oil delivery of the pump is sufficient, 
these machines are used in cornection with endurance | but for dynamic tests, using the distributing apparatus 
tests in tension and in compression, and are described | which will be described later, the accumulator is 
in detail below. In the foreground in Fig. 1, on the! brought into use. Static loads are indicated, and 
left, is shown a high-pressure three-piston oil pump | recorded on a diagram, by the pendulum dynamometer. 
and accumulator, which latter is controlled by an|This instrument was illustrated and described in 
electric pressure-limiting device. | ENGINEERING on page 354, vol. cvi (1918), and more 
As is the case with all Amsler tensile and compression | recently on page 355, vol. cxxx (1930). Suffice it to 
testing machines, the present machine operates on the | say, therefore, that the load on the test-piece is 
principle of a hydraulic press, the ram of which fits into 
its cylinder with a high degree of accuracy so that no 
packing is necessary. As a matter of fact, a very slight 
amount of oil does leak past the ram, and this serves 
to lubricate it. The frame of the testing machine is 
composed of two strong columns set about 20 in. 
apart. The crosshead which carries the upper grips for 
the tensile tests is suspended by means of long screws 
between the hydraulic cylinder at the top of the 


and hence almost always embodies some outetanding | 


which movement is indicated on a dial and recorded 
on & paper-covered drum. When endurance tests are 


from the machine as it is not suitable for measuring 
rapidly changing dynamic loads. 

ith the aid of the pulsator, a general view of which 
is shown in Fig. 5, dynamic or endurance tests in 
tension or in compression can be carried out. In 


Oil under pressure is supplied to the ram by} 
For 


measured by the movement of the weighted pendulum, | 


being made, however, the dynamometer is disconnected | 


flat bars up to 2 in. wide and 1} in. thick, and wire ropes { cylinders in which the rams work with a reciprocating 


motion. Both cylinders are filled with oil and are 
freely connected with each other and with the cylinder 
of the testing machine. The plunger rams are given a 
reciprocating motion by two parallel cranks on a double 
crankshaft, and in this manner oil is alternately forced 
into or withdrawn from the testing-machine cylinder, 
thus imparting an oscillating stress to the test-piece. 
One of the pulsator cylinders is fixed, while the other 
can be inclined at any desired angle over a range of 
180 deg. by means of hand-operated worm gear. The 
quantity of oil delivered depends upon the relative 
positions of the two pulsator cylinders. As both 
cranks are parallel, if the two pulsator cylinders are 
also parallel, the oil delivery is twice that of the fixed 
cylinder acting alone. If, on the other hand, the 
movable cylinder is turned round the full 180 deg., 
so that its base is opposite that of the fixed cylinder, 
the effects of the plungers are neutralised and no oil 
is delivered. Any intermediate effect can be secured 
by inclining more or less the movable cylinder in 
relation to the fixed one, and this can be effected'when 
the pulsator is working. 

The unavoidable small oil losses of the circuit which 
would prevent the maximum load from being main- 
tained during a test are usually compensated for by 
a small independent refilling pump. In the case of 
the present installation, however, this is effected by 
having a small continuous oil supply from the accumu- 
lator. A spring-loaded relief valve, which is adjusted 
beforehand to the upper value of the oscillating load, 
limits the maximum pressure and also allows super- 
fluous refilling oil to escape. This valve is, in effect, 
a governing piston, and the pressure exerted upon it is 
equal to the pressure existing in the pulsator and in 


| the testing machine itself. The tension of the cali- 


brated helical loading spring of the valve, which tension 
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DISTRIBUTING APPARATUS. 


Fie. 4. 


is equivalent to the maximum value of the alternating 
stress on the specimen, is adjusted prior to the test, 
and is indicated on the dial seen on the left of the 
apparatus in Fig. 5. The lower limit of the pressure 
exerted on the specimen is measured by means of the 
minimum-load indicator, the design of which is similar 
in principle to that of the arrangement for limiting the 
maximum pressure. 

The distributing apparatus,’’ which is illustrated 
in Figs. 2, 3 and 4, is employed for making fatigue 
tests on such large specimens as ropes several feet long, 
which are subject to appreciable deformation and 
hence require relatively long strokes of the testing- 
machine ram. The loading can be adjusted between 
any desired positive upper, and any desired positive 
lower, limit and the main characteristic of the apparatus 
is that the loading remains constant for a period of 
time at the upper, as well as at the lower, limit before 
a new change of stress takes place. The speed of the 
machine can be regulated in such a manner that as 


few as two and as many as 80 stress-cycles can be | 


carried out per minute. Ten intermediate speeds 
provide a range of 6, 8, 10, 18, 20, 30, 40, 51, 60, 
and 68 stresses per minute. A counter, shown at J 
in Fig. 3, records the number of load changes sustained 
by the test-piece. When the latter breaks, the supply 


of oil to the accumulator is interrupted and the machine | 


is automatically stopped. 

The principle of the apparatus is rendered clear 
by Figs. 2 and 3, which show, respectively, side 
and front elevations of the apparatus. 


The maxi-| by the measuring pistons. 

















Fie. 5. Pubsator. 


| load measuring cylinder is loaded by the large calibrated 
helical spring seen on the right in Fig. 3. This spring 
is adjusted beforehand, by means of the horizontal 
hand wheel at the top on the right, in such a manner 
that the measuring piston begins to function only when 
the maximum load has almost been reached. When 
the maximum load is reached, the measuring piston 
moves downwards slightly, thus throwing over the 
bell-crank lever, which up till then had kept the con- 
trolling valve A open and allowed free passage of 
| pressure oil through to the testing machine. As soon 
| as it is released, the piston of the control valve is pulled 
| downwards by the weight G, seen in the illustrations, 
| and the supply of pressure oil to the testing machine is 
cut off. Meanwhile the oil-return pipe H on the left of 
the apparatus has been kept closed, with the result 
that the maximum pressure exerted on the specimen 
remains stationary until connection between the testing 
machine cylinder and the return pipe is established 
| by means of the mechanism shown on the left of 
| the illustration. This device, which is termed the 
|minimum-load regulating mechanism, is similar in 
| principle to the maximum-load regulating arrangement 
| just described, with the exception that when the lower 
limit of pressure is reached the measuring piston is 
| pulled upwards into its cylinder by the previously 
adjusted calibrated helical spring on the left, and this 
small movement closes the left-hand control valve, thus 
| cutting off the discharge of oil from the testing-machine 
cylinder. The minimum load on the test-piece in the 
| machine thus remains constant until the connection 
between the oil-supply pipe I, on the right in Fig. 3, 
|and the testing machine is re-established by the 
| mechanism on the right-hand side of the apparatus, 
| after which the cycle ot operations is repeated. 
| ‘The correct sequence of these operations is determined 
| by a revolving disc near the base of the apparatus, 
worked by a small electric motor. This disc rotates 
| at a uniform speed and is provided with two rollers 
| which lift the pistons of the two control valves until 
| they are caught by the bell-crank levers governed 
The two control valves 





mum load exerted on the specimen in the testing| thus operate alternately, one completing its function 
machine is regulated and measured by means of the | during half a revolution of the rotating disc and the 


mechanism on the right of the apparatus, Fig. 3, while the 
minimum-load regulating and measuring mechanism 
is on the left. The supply of oil from the accumulator 
to the testing machine, by way of pipe I, Fig. 3, is 
governed by the right-hand controlling cylinder or 
valve, seen at Ain Figs. 2 and 3, while the discharge of 
oil from the testing machine, through pipe H, is 
governed by the left-hand control valve, B, in Fig. 3. 
These two control valves, which are connected to the 
cylinder of the testing machine by the common pipe E, 
are, in turn, regulated by the two measuring cylinders, 
C and D, Figs. 2 and 3, behind them, which are also 
connected by a common pipe, F, Fig. 2, to the cylinder 
of the testing machine. 


other operating during the second half-revolution of 
the disc. The course of the test is recorded on a long 
continuous band of metallised paper passed over an 
upper and a lower drum and stretched by the latter. 
The upper drum is rotated from the revolving disc just 
described in such a manner that the paper advances 
yy mm. at every revolution of the disc. Two recording 
pencils arranged at the upper end of the paper band 
and operated by steel ribbons from the frames of the 
two measuring pistons register continuously the 
maximum and minimum loads. Normally, the diagram 
plotted by the recording pencils takes the form of a 





The piston of the maximum. | 


ribbon of equal width, but any interruption which 
occurs is immediately indicated. 


THE PRESERVATIVE TREATMENT 
OF ESTATE AND FARM TIMBER. 


Due to the depletion of the supplies of such naturally 
durable timbers as oak, larch, yew and sweet chestnut, 
those concerned with estate management in different 

s of the country have had to make use of less 
durable material, such as spruce, elm and Scots pine, 
for the construction of fences, shed roofs, troughs, 
silos, and various types of outhouses. Unfortunately, 
the employment of these timbers has proved an 
uneconomic procedure frequently resulting in the 
necessity for early replacement. Where, however, 
treatment has been given to these otherwise unsuitable 
woods their life-times in useful service has been 
extended, even beyond those of the untreated timbers 
of more durable types. Much investigation work 
relating to this subject has been undertaken by the 
British Wood-Preserving Association, and recently 
the secretary, Mr. R. C. B. Gardner, prepared a circular 
on The Preservative Treatment of Estate and Farm 
Timber, which is published by the Association at the 
price of 6d. 

The conditions which are conducive to the develop- 
ment of the species of fungi which destroy timber are 
moisture, air, food, and a favourable temperature. 
These conditions are commonly met with in a fencing- 
post at the ground line and a short distance above and 
below it, which accounts for the frequent rotting and 
breaking which occurs in this region. Should the 
fungus grow out of the timber on to the exposed 
surface, it forms fruiting bodies carrying millions of 
spores, which are spread to other timber by currents 
of air. Should the new conditions suit the germination 
of the spores, the trouble is spread. 

Creosote is the commonly used preservative for timber 
used for outdoor estate work, but zinc chloride has 
been resorted to in some cases. Dealing with the 
various modes of application of the antiseptic to the 
timber, Mr. Gardner states that simple brush treatment, 
affording but a skin-deep protection, is quite unsuitable 
for most external work in contact with the ground. In 
such cases where its use is warranted, such as interior 
work and outside weather-boarding and wooden palings 
above ground, two coats should be given, with an 
interval of two to three weeks between them. Cold 
steeping, because of the long time necessary for absorp- 
tion, is not suitable if large quantities of material have 
to be treated. Hot steeping gives much better results, 
but it is gradually losing favour to a hot-and-cold 
process, in the heating stage of which the air in the 
pores of the timber is expanded and partly expelled, 
and is replaced by creosote, absorbed during a following 
period of cooling, while immersed in preservative. For 
rapidity of working, and because of the great absorp- 
tion of creosote that results, the best method of treating 
timber is by the use of pressure, usually about 100 lb. 
per square inch. Excess of preservative is removed, 
after the release of the pressure, by the application of 
vacuum treatment. There are two ways of working. 
In the first, or full-cell process, the pores of the timber 
remain filled with preservative after removal from the 
treatment cylinder. The other has different charac- 
teristics: for these cushions of compressed air are 
built up in the timber, which are used to expel the 
greater part of the preservative on the release of the 
pressure, which leaves the pores lined with preserva- 
tive with very little excess used in other absorption. 
This method, the empty cell or Rueping process, is 
much resorted to by the manufacturers of creosoted 
fencing, and has been adopted for some years for the 
telegraph poles of H.M. Post Office. 

Creosote, as used in wood preservation, is a highly 
complex mixture of various substances, and its effi- 
ciency seems to depend upon the presence of them all. 
The most probable explanation is that the portions 
lethal to fungi and insects are permanently retained 
on the wood, dissolved in the various oils composing 
the creosote, which block up the pores and have such 
properties that they cannot be washed out by water. 
Creosote for wood-preserving is now the subject of a 
British Standard Specification, and insistence on com- 
pliance with this removes all the fears regarding 
apparent variations in colour, or other characteristics. 
On the Continent of Europe and in the United States 
of America wood preservatives employing certain salts 
or arsenic, copper, mercury, sodium and zinc are used, 
but these find less scope for service in the United 
Kingdom. Some of these are extremely poisonous and 
have no general use in Britain, being prepared particu- 
larly for export to countries infested with white ants. 








Tue PuysicaL Socrery.—At the annual general 
meeting of the Physical Society, held on March 17, 
Professor A. O. Rankine was elected president, Professor 
W. Wilson, vice-president ; Dr. Allan Ferguson, secre- 
tary for papers ; Dr. Ezer Griffiths, secretary for business ; 
Professor O. W. Richardson, foreign secretary; Mr. 
R. 8. Whipple, treasurer; and Dr. J. H. Brinkworth, 
librarian. e office of the Society is at 1, Lowther 
gardens, Exhibition-road, London, 8.W.7. 
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LAUNCHES AND TRIAL TRIPS. 


“ Atmena.”’—Single-screw cargo motorship;  six- 
cylinder Burmeister and Wain Diesel engine. Launch, 
April 8. Main dimensions, 270 ft. by 41 ft. by 17 ft. 10 in. 
Built to the order of Messrs. ‘“‘ Torm " Steamship Com- 


y. Copenhagen, by Messrs. Nakekov Shipyard, 
zimited, Nakskov, Denmark. 
“ Eccieston."—Steam tug for service in the River 


Thames ; compound surface-condensing engines installed 
by Messrs. Plenty and Son, Limited, Newbury. Trial 
trip, April 10. uilt to the order of Messrs. The River 
Lighterage Company, Limited, London, by Messrs. Henry 
Scarr, Limited, ) ath Shipyard, Hessle, near Hull. 

“ Cuartners.”’—Steam tug. Launch, April 10. Built 
by Messrs. Henry Scarr. “Limited, Haven Shipyard, 
Hessle, near Hull, for Messrs. The River Lighterage 
Company, Limited, London. 

“ Perer G. Camrpsety.”—Barge, electrically welded 
throughout, for carrying oil in bulk on the great lakes 
and canals of Canada. Launch, April 12. Main dimen- 
sions: length, 179 ft.; beam, 34 ft.; and designed to 
carry 1,700 tons of oil in four main tanks. Built b 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
for Messrs. Dominion Tankers, Limited, Toronto, 
Canada. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Steel Bars.—The supply of steel bars to 5S.A.R. 
Specification C.M.E. 9/1930, and Grade A iron to B.S8.8. 


No. 51. The South African Railways and Harbours 
Administration, Johannesburg; May 15. (Ref. No. 
GX. 12,491.) 


Turbine-Driven Centrifugal Pumps.—The supply of 
two steam turbines, with centrifugal pumps, condensers, 
piping, valves, &c.; May 23. (Ref. No. G.X. 12,479.) 
\lso a third steam-turbine-driven centrifugal pump ; 
June 2. (Ref. No. G.X. 12,480.) The Rand Water 
Board, Johannesburg. 

tluminium-Alloy Sheet.—A firm in Winnipeg desires 
to receive quotations from United Kingdom manufac- 
turers for the supply of aluminium-alloy sheets for use 
in repairing aircraft. Further details may be obtained 
from the Department of Overseas Trade, quoting 
reference No, G.X. 12,492. 


DEVELOPMENTS IN THE CoveNTRY Macutne-Too. IN- 
pustrRy.—-Messrs. A. C. Wickman, Limited, who have 
specialised for a number of years in the supply of high- 
production machines and Wimet-brand cutting tools for 
all engineering industries, have recently moved into 
larger premises in Queen Victoria-road, Coventry, where 
they will manufacture various machines which hitherto 
have been imported. The building is divided into three 
floors, each comprising approximately 12,200 sq. ft. 
The ground floor is to be used for assembling, testing, 
and demonstrating machine tools. A tool room and 
machining department are installed on the first floor for 
the manufacture of Wimet cutting tools and production 
machine parts, while the drawing office and general offices 
are arranged on the second floor. 


Tue Heatine anp VENTILATING oF Messrs. TooraL 
Broapuurst Lee's New Burtpinc.—The warming 
of the showrooms and sales floors at the new head- 
quarters of Messrs. Tootal, Broadhurst, Lee and Com- 
pany, Limited, at Manchester, is effected by panels, 
which are embodied in the undersides of the concrete 
ceilings. These panels, which are designed to operate 
at a temperature between 85 deg. and 105 deg. F., 
according to the weather, have the advantage that they 
leave the wall and floor space unobstructed, and that 
there is no heat loss from convection. The panels 
are arranged in groups, each of which is controlled by 
magnetic valves and thermostats, so that the current 
consumption depends on the incidence of sunshine and 
other casual sources of heat. It was stipulated in the 
contract that only “ off peak " electricity should be used, 
that the temperature should be maintained automatically 
within 1} deg. F. of a specified figure, and that the 
consumption should not exceed an agreed amount, 
irrespective of the external temperature. The ware- 
house floors are ventilated on a lanced system, the 
operation of the propeller and extraction fans being 
adjusted so as to maintain a specified rate of air change 
irrespective of opening doors and the movement of lifts. 
The distribution ducts are suspended beneath the 
constructional beams, and draughts are prevented by the 
use of Stylovent air diffusers. Ozonising apparatus 
has also been installed on the warehouse floors, an 
arrangement which counteracts tie psychological effect 
of the closed windows. The fresh-air supply is heated 


CONTRACTS. 


Messrs. Tue Camsripce Instrument Company, 
Loorep, 45, Grosvenor-place, London, 8.W.1, are 
supplying, through Messrs. John Thompson (Water- 
Tube Boilers), Limited, two seta of panel-mounted 
instruments for the boiler-house at the Stuart-street 
Power Station, Manchester. Each set of instruments 
comprises draught, CO,, and temperature indicators and 
recorders. Electrical distance thermometers are a! 
being supplied. 

Messrs. Ricuarp Dunston, Laurrep, Thorne, near 
Doncaster, have just received orders for eight new ships, 
some of which are barges of the Regent Canal type, while 
others include vessels to be fitted with 140-h.p., Diesel 
propelling machinery. 


BOOKS RECEIVED. 
United States Bureau of Mines. Technical Paper No. 529. 
Analyses of Montana Coals. [Price 10 cents.] No. 
535. Crater Wells, Richland Gas Fi Louisiana, 
By H. B. Hitz. [Price 10 cents.) No. 541. A Stud 
of Mine Roofs of the Pittsburgh Coal Bed in the Pittsburgh 
Mining District. By J. W. Paut and L. N. Pier. 
[Price 10 cents.] Keo. 542. Carbonizing Properties 
and Constitution of Chilton Bed Coal from Boone No. 2, 
Mine Logan County, W. Va. [Price 10 cents.] No. 
543. Comparison of Small and Large Scab Experi- 
mental Carbonizing Apparatus. [Price 5  cents.] 
Washington : yy = of Documents. 
Basic German for Science Students, with Vocabulary and 








English Translations. By M. L. Barker. Cam- 
bridge: W. Heffer and Sons, Limited. [Price 6s. 
net.] 


United States Bureau of Labor Statistics. Bulletin No. 
567. Wages and Hours of Labor in the Iron and 
Steel Industry, 1931. [Price 15 cents.] No. 573. 
Wages and Hours of Labor in Metalliferous Mines, 
1924 and 1931. [Price 10 cents.] Washington : 
Superintendent of Documents. 


University of Illinois. Engineering Experiment Station. 


PERSONAL. 


The amalgamation and reorganisation of the trans- 
former departments of Messrs. CRoMPTON PaRrKINson, 
LimrTED,| Guiseley, near Leeds, and of Messrs. Bririsx 
Evecrric TRANSFORMER Company, Limirep, Hayes, 
Middlesex, have now been completed. The manufacture 
of transformers has been concentrated at the Hayes 
works of the latter company, which have been specially 
designed for the manufacture of transformers up to the 
largest units. Mr. J. Lindley Thompson has resigned his 

ition as chief engineer at Hayes, as from April 8, and 

r. R. Weaving has been appointed to fill the position. 

Mr. T. A. F. Drxon has recently been appointed chic 
engineer of the Engineering De ment oF awe. Thos. 
Cook and Son, Limited, at Boulac, near Cairo, Egypt. 

Mr. W. F. Bisnor and Sir Maurice Grorce Smupson . 
C.8.I., have been elected directors of Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, Holborn 
Viaduct, London, E.C.1. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

New Anthracite Pits——-While the Amalgamated 
Anthracite Collieries, Limited, have announced their 
intention to spend about 200,0001. on new sinkings, 
which it is understood will be in the Ammanford district, 
to reach their best seam and produce more of the highest 
quality, for which there is such a good market, it is also 
stated that Mr. D. M. Evans-Bevan, J.P., who is an 
independent producer, will sink a pair of pits in the 
Dulais Valley, near Seven Sisters, which will be equipped 
for an output of 2,000 tons a day. The Seven Sisters 
Colliery, also owned by Mr. Evans-Bevan, has an output 
of 1,000 tons a day. 

Anthracite Duff for Power.—It was stated at the annual 
meeti of the Amalgamated Anthracite Collieries, 
Limited, that the linking up of their power stations and 
the electrification of their collieries had made great 
progress. The company had plant generating with 








the Durability of Signal-Relay Contacts. By E. E. 
Kive. [Price 10 cents.}] No. 251. Strength and 
Stability of Concrete Masonry Walls. A Report of an 
Investigation. [Price 20 cents.) Urbana, Ill.: Univer- 
sity of Illinois. 

Introduction to Acoustics of Buildings. By E. G. 
Ricwarpson. London: Edward Arnold and Company. 
[Price 3s. 6d. net.) 

The Metallography of Iron and Steel. By G. H. Puant. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
12s. 6d. net.) 

Les Machines Electriques et la Predetermination de leur 

Puissance Speci Maximum. By J. REzELMAN. 

Leipzig and Berlin: B.G.Tuebner. [Price 2 marks.] 

Statik leicht verstindlich dargestellt. Fruher Statik fiir 

Baugewerkschulen und Baugewerksmeister. Part II. 

Festigkeitslehre. By Kartu Zmxicn. Tenth edition. 

Berlin : Wilhelm Ernst und Sohn. [Price 3-40 marks.] 


Mining Year Book, 1933. Compiled by Watter E. 
Skinner. London: Walter E. Skinner. [Price 20s. 
net.] 


Lubricating and Allied Oils. By E. A. Evans. 
edition, revised and enlarged. London: 
and Hall, Limited. [Price 9s. 6d. net.} 
Secondary Aluminium. By Rospert J. ANDERSON. 
London: Chapman and Hall, Limited. [Price 42s. 


Second 
Chapman 


net. } 
Department of Overseas Trade. Hconomic Conditions in 
Portuguese East Africa, October, 1931. Report. By 
H, A. Forp. London: His Majesty’s Stationery 
Office. [Price 2s. 6d. net.] 
Air Ministry. Meteorological Office. The Observatories 
Year Book, 1931. London: His Majesty’s Stationery 
Office. [Price 3i. 3e. net.) 
Annuai Reports of the Society of Chemical Industry on the 
Progress of Applied Chemstry. Vol. XVII. 1932. 
London: Society of Chemical Industry. [Price, 
members, 7#. 6d.; non-members, 12s. 6d.] 
Canada. Department of Mines. Mines Branch No. 728. 
Investigations in Ore Dressing and Metallurgy. Ottawa : 
Department of Mines, Mines Branch. 
uction to Railway Mechanics. By G. V. Lomonos- 
sorr. Oxford: University Press; London: Hum- 
phrey Milford. [Price 12s. 6d. net.) 
Concrete Engineering. Vol. I. Practical Concrete. By 
J. Stveteton-Green. London: Charles Griffin and 
Company, Limited. [Price 8s. net.] 
Standard Handbook for Electrical Engineers. Editor-in- 
Chief, Franx F. Fowte. Sixth Edition, revised and 
enlarged. London: McGraw-Hill Publishing Company 
Limited. [Price 42s. net.} 
The Indian Forest Records. Vol. XVII. Part IV. 
Its Geology 


I 








to the same temperature as that maintained by the 
panels. Both the warming and ventilating installations 
are supplied from an automatically-controlled electric 
thermal storage plant, which consists of two 750-kw., 
6,000-volt electrode water heaters, with a thermal storage 
capacity of 26,000,000 B.Th.U. The water is circulated 
between the heaters and the storage cylinders by pumps 
which, like the heaters, are controlled by thermostats 
in the storage cylinders, the temperature in the latter 
varying from 285 deg. to 110 deg. F. The supply of 
water to the panel system and to the heater battery is 
regulated by automatic modulators controlled by 


Silviculture Series. The Sutlej Deodar. 

and Timber Production. By R. Mactacan GaRRIE. 
[Price Rs. 3-2, or 58. 6d.) Part V. The Importance 
of the Origin of Seed used in Forestry. By H. G. 
Campton. [Price Rs. 2-12, or 58.) Part VI. Ento- 
mology Series. New Cerambycede from India (Coleop- 
tera). By W. 8. Fismer. [Price As. 2, or 34.] 
Calcutta: Government of India, Publication Branch. 
R. Scuola D’ Ingegneria (R. Politecnico) Milano. VIII. 
Progettazione ed Eseouzione delle Opere Mariitime. 





multiple thermostats, set to correspond with the outside 
temperature 


Part I. La Regolazione dei Porti. [Price 18 lire.} IX. 
Part Il. Le Opere Portuarie. [Price 22 lire.) By 
Dorr.-Ixc. P. Pertant. X. Pavimentazioni Cemen- 
tizie. Ricerche e Studi Sperimentali. By Inc. Pror. 


Bulletin No. 247. An Experimental Investigation of cite pulverised duff, at a cost of 0-18 of a penny 
the Friction of Screw Threads. By C. W. Ham and | per unit. Similar plant to use anthracite duff is being 
D. G. Ryan. [Price 35 cents.] No. 248. A Study | stalled at the company’s Cefn Coed colliery, which is 
of a Group of Typical Spinels. By C. W. Parmetuv being developed. 

and others. [Price 30 cents.] No. 250. A Test of Underground Cable to Milford Haven.—The main 


underground telephone and telegraph cable from Car- 
marthen to Milford Haven, 42 miles long, laid to replace 
the overhead wires destroyed by the snowstorm at the 
end of February, was completed in record time, and 
incorporates all the latest devices and equipment, making 
the cable the most efficient of its kind. Over 500 men 
were employed in the laying, and the service is highly 
praised. The cable has 36 wires, and for telegraph work 
employs high-frequency circuits and teleprinters. 

More Road Works.—Lately, the Ministry of Transport 
and the Ministry of Health have modified their policy 
in regard to road and other public works held up through 
financial reasons in South Wales. Grants of a more 
merous character are also indicated. Cardiff City 
uncil are to proceed with the completion of the Western 
Orbital road at a cost of an additional 50,0001. on a 
grant of 60 per cent., plus 15 per cent. for excessive 
unemployment. The Glamorgan County Council will 
proceed with main-road work at Pyle, estimated to cost 
14,6681., with the aid of grants amounting to 85 per cent. 
The new Leckwith bridge is to be proceeded with at a 
cost of 16,2091. Half this work will be on account of 
Cardiff City Council, and grants will reduce the cost to 
the county to 2,836. The new road up Leckwith-hill, 
wholly in the county, is also to be made at a cost of 


| 27,0001., of which the county will only provide 9,5001. 


These are all additional to schemes already in hand. 





Tue InstaLLaTion oF Evecrric Signs anp LuMINous 
DiscHarce TvusEes.—The Institution of Electrical 
Engineers has issued a further supplement to the ninth 
edition of the Regulations for the Electrical Equipment 
of Buildings. This cancels Regulation No. 116, dealing 
with electric signs, and substitutes others covering the 
installation of electric signs and luminous discharge 
tubes. As regards the former it is laid down that such 
apparatus shall be accessible to authorised persons for 
maintenance and shall be screened so as to obviate the 
spreading of fire. Earthing is to be carried out in accord- 
ance with the existing regulations and, if the sign is out of 
doors, it shall be weather proof. Switching or flashing 
devices are to constitute one final sub-circuit and the 
sign itself another which shall be controlled by a separate 
double-pole switch and fuses. The rules for luminous 
discharge tube installations apply to devices operating at 
above 500 volts and are generally similar to those just 
cited. In addition, means must be provided for their 
automatic discharge when the oa disconnected. 
Fixed exterior installations are to inaccessible to 
unauthorised persons, while interior installations shall 
be capable of disconnection on both poles and the 
secondary circuits shall be permanently earthed at the 
transformer. The primary circuit shall also be earthed 
at the converting apparatus where it is insulated trom the 
supply. The latter is to be given from a separate fuse 
way, each transformer having its own final sub-circuit, 
except where the output is less than 125 VA. Exterior 
installations are to provided with a “ fireman's 

switch. The insulation of the cables is to be protected 
from the effects of ozone and, if necessary, the cables 
are to be identifiable. The use of bare wire, except in 
lengths not exceeding 12 in., is prohibited. The regul- 
ations for tubes used inside buildings are similar, with the 
addition that all live parts are to be enclosed in sealed 





I. Vanpone. [Price 8 lire.] Milan; Ulrico Hoepli. 


earthed metal or insulating cases and marked. 
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NOTES FROM THE NORTH. 


Giasgow, Wednesday. 

Scottish Steel Trade.—A quiet tone continues to prevail 
in the Seottish steel trade and makers generally are 
very short of business, with the result that plant is only 
partially employed. The immediate outlook is not 
very bright either, as there are few inquiries in the 
market at present and certainly none to give much en- 
couragement. The outlook for the workers at the Dalziel 
and Clydebridge works of Messrs. Colvilles, Limited, is 
rather better as the firm have been entrusted with the 
manufacture of the 10,000 tons to 12,000 tons of steel 
required for the two 12,000-ton cargo steamers which 
Messrs. Harland and Wolff, Belfast, are to build for the 
Shaw, Saville and Albion Company. Messrs. Colvilles, 
it might be noted, are closely associated with Messrs. 
Harland and Wolff, and this order was generally expected. 
Export, like home business, is extremely quiet. In the 
black-steel sheet trade mixed conditions exist with 
the home demand just fair, and that for the overseas 
market a long way short of the usual at this time of the 
year. The general volume of business can only be 
described as very disappointing. Prices are steady and 
are as follow :—Boiler plates, o 6 ton; ship plates, 
8l. 15s. per ton ; sections, 8l. 7s. 6d. aed ton; b -steel 
sheets, 4 in., 8l. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 11l. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in connection with the malleable-iron trade of the West 
of Scotland and conditions at the works are still far from 
satisfactory. Orders are few and inquiries are also of 
little importance at the moment. The re-rollers of steel 
bars are very quiet as the current demand is of a very 
limited nature. The following are to-day’s market 
quotations :—* Crown ” bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 71. 5s. per ton for home delivery, and 6/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—Dullness still characterises 
the Scottish pig-iron trade and there has been little move- 
ment of late. Consumers both at home and overseas are 
ordering only limited tonnages and stocks are on the 
increase. The number of furnaces now in blast is seven. 
Prices remain steady and are as follow :—Hematite. 66s 
per ton, delivered at the steel works ; foundry iron, No. 1, 
67s. per ton, and No. 3, 65s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments——-The shipment of 
Scottish pig iron from Glasgow Harbour for the week 
ending last Saturday, April 15, only amounted to 
168 tons. Of that total 83 tons went overseas and 
85 tons coastwise. During the corresponding week of 
last year the shipments consisted of 43 tons—18 tons 
overseas and 25 tons coastwise. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIppLEsBRouGH, Wednesday. 
The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron branch of trade alter little. The already 
low stocks are steadily falling, so that makers are in a 
strong position. Demand is, however, on a disappointing 
scale. Much of the limited output is going into use at 
producers’ own consuming departments. "Fesochs avail- 
able for the market are promptly taken up, chiefly for 
home use. Merchants’ operations are greatly restricted 
by terms imposed by contracts with ironmasters, which 
still prohibit second-hand sales to principal home con- 
sumers, Demand from abroad continues light, and very 
substantial price concessions are readily made to secure 
overseas orders. For other business recognised market 
rates are steady on the basis of No. 3 g.m.b. at 62s. 6d. 
for local use, 64s. 6d. for supply to North of England 
buyers outside the Tees-side district, and 62s. 9d. for 
delivery to customers in the Glasgow area. 
Hematite.-—The statistical state of the East Coast 
hematite industry is embarrassing. Stocks are large 
and increasing, but additions to the accumulations are 
likely to be lighter than of late as deliveries to local users, 
as well as to Sheffield and to South Wales, promise to 
improve somewhat. There is also hope of slightly better 
Continental demand. Prices, which are very low com- 
paratively, remain the same for export as for home trade 
at the equivalent of ordinary qualities at 59s. f.o.t. and 
f.o.b. 


Foreign Ore.—Sales of imported ore are few and 
small. Consumers have little occasion to buy, but are 
accepting moderate quantities against old contracts. 
Merchants will not enter into forward contracts on the 
unremunerative terms obtainable. Recognised market 
rates are ruled by rubio of 50 per cent. quality at lis. 3d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues plentiful. Market transactions are light as most 
local consumers are using their own makes, of which 
they have considerable quantities on hand, Sellers main- 
tain quotations on the basis of good average qualities at 
15s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished steel are fairly busy, but would weleome further 
orders. Aggregate tonnage output of manufactured 
iron and steel is vastly below what could be desired, but 
departments on production of constructional 
material promise to be rather busier than of late, makers 
of railway requisites are better placed than recently, and 
manufacturers of shipbuilding material report orders 
coming to hand a little more freely, whilst some slight 
improvement in home demand for galvanised sheets is 
noticeable. Among the principal market quotations 








are :—Common iron bars, 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 111. 5s. ; 


ery allel), 8l.; packing (tapered), 10l.; steel 
soft), 5!. 7s. 6d. ; steel billets (medium), 62. 12s. 6d.; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 


111. Se. ; steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 8!. 15s. ; heavy sections of steel rails, 81. 10s. 
for pareels of 500 tons and over and 9. for smaller lots ; 
fish » 121. 10s.; black sheets (No. 24 gauge), 
= 15s. for delivery to home customers and 8J, 10s. f.0.b. 
or —_ ent abroad ; and galvanised corrugeted shee 
(No, 24 gauge), 111, 15s. for delivery to home customers 
and 10I. 10s. f,0.b. for shipment overseas. 

Scrap.—The iron and steel scrap market is weak 
Local consumers are fairly well bought and are dis- 
inclined to repeat orders on terms recently paid. Borings 
are 22s. ; ings, 3ls. 6d. ; light peek 378. 6d. ; 
heavy cast-iron, 42s. 6d.; machinery metal, 45s.; and 
heavy steel, 37s. 6d. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 
Iron and Steel.—Further improvement has taken 
piose in the local steel and engineering trades. Many 
are working at increased pressure, and in isolated 
inst overtime is in operation. The duration of the 
holiday set-down reflects the better tone that prevails. 
The majority of concerns resume operations to-morrow 
after a two- or three-days break. This is in marked 
contrast to the practice in previous years of suspendi 
activity from eight to ten days. trial of Briti 
engineers in Moscow has had an indirect effect on trade 
between Sheffield and Russia. It is understood that 
contracts valued at many thousands of pounds have 
been held up until the matter has been finally settled. 
The result is that one or two local firms who, until a 








NOTICES OF MEETINGS. 


Junior InstrruTion or EnGineers.—To-night, 7.30 
p-m., 39 Victoria-street, 8.W.1. “‘ A Historic Considera- 
tion of the English Patent System,” by Mr. G. Jamieson. 

NortH or Enoianp InstiruTe or MINING AND 
MEcHANICAL ENGINBERS.—Saturday, April 22, 2.30 p.m., 
The Institute, Neweastle-upon-Tyne. “The Micro- 
structure of the Coal in Certain Fossil Trees,” by Prof. G. 
Hickling and Mr. C. E. Marshall; ‘The Location of a 


ts | Concealed Whin Dyke by Googhysiont Surveying,” by 
and Messrs. J. T. 


Prof. G. Poole Whetton and J. Carr ; 


“ Overturning Skip Winding in Coal and Salt Mines,” 
v H. J. F. Hebley Address on “The Work of 


‘Falls of Ground’ Committees,” by Major H. M. 
Hudspeth. 

Farapay Soorery.—Monday, April 24, 2.30 p.m., and 
Tuesday, April 25, 10.30 a.m., The Royal Institution, 
Albemarle-street, W.1. General Discussion on “ Liquid 
Crystals and Anisotropic Melts.”’ 

Roya Socrery or Arts.—Monday, April 24, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture I. “ Gold- 
smiths’ and Silversmiths’ Work—-Past and Present,’’ by 
Mr. W. A. Steward. 

InstITUTE OF MaRINE ENGINEERS.—Tuosday, April 25, 
6 p.m., 85, The Minories, E.C.3. “‘ Some Developments in 
British Oil Engine Design,” by Mr. W. 8. Burn. 

INstrruTion oF Civit Enoineers.—Tuesday, April 25, 
6 p.m., Great George-street, 8.W.1. Ordinary Meeting. 
“The Influence of Earthquakes on Structural Design,” 
by Mr. H. C, E. Cherry; “ The Effect of Earthquakes 
on Engineering Structures,” by Mr. F. W. Furkert, and 
“ The of an Earthquake-Resisting Structure : 
the Dominion Museum, Wellington, N.Z.,”" by Mr J. J. 
Booth. London Students: Wednesday, April 26, 6.30 
p-m., Annual General Meeting. Birmingham and District 
Reese : Thursday, April 27, 6 p.m., Chamber of 








few weeks ago were actively employed in the tion 
of Soviet contracts, are operating on a short-time basis. 
The flow of orders for steel and engineering products 
has increased. The price factor seems to be less decisive 
in the securing of contracts. Buyers are paying special 
attention to facilities for quick delivery when values 
are on anything like a com ble level. The United 
Steel Companies, Limited, of Sheffield, have established 
a fresh world record in steel-melting at their Appleby 
Works, Scunthorpe. During successive weeks in March. 
a 300-ton furnace created a world’s record by turning 
out 2,595 tons and 2,515 tons respectively. During the 
week ending April 8, the same furnace broke that record 
by producing 2,610 tons. For the four-weekly period 
ending April 8, this furnace produced 10.042 tons of 
molten steel, thus creating a standard of British industrial 
efficiency which appears likely to lead the world for some 
time te come. akers of automobile steel and fittin, 
are enjoying a period of increased activity. Not a 
has the home demand broadened, but there are indications 
that foreign engineers are disposed to take increased 
supplies. The demand for high-efficiency steels shows 
further expansion. Electrical apparatus, agricultural 
machinery and implements, building trade requisites, 
and road-making ‘and quarrying plant are all improved 
lines. The tool trades continue to gain strength. 
Business in raw and semi-finished materials shows little 
change. The call for both basic and acid materials is 
limited. The scrap market is more or less lifeless, 
but prospects are brighter. 

South Yorkshire Coal Trade.—Business in most classes 
of fuel shows a decline. Most of the local pits have 
suspended production for from four to six days. Stocks at 
colliery sidings and merchant depots are ample to meet 
al] requirements. Industrial fuel is being consumed 
more freely. Export requirements are only moderate. 
Steam coal is disappointing, though railway companies 
have taken incre supplies for use in connection with 
the holiday traffic. Household requirements show little 
change, the market generally being below normal. 
Foundry and furnace coke continue to disappoint. 
Quotations are: Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d.; Derbyshire best 
brights, 18s. to 20s.; screened nuts, 16s. to 188. 6d. ; 
Yorkshire hards, 17s. to 18s.; Derbyshire hards, 17s. 
to 18s.; rough slacks, 88. 6d. to 9s. 6d.; nutty slacks, 
Je. to 8s. 6d.; smalls, 5. to 6s. 








Tue InstrruTion or ELectrricaL ENGINEERS.— 
As already ed, the 
Institution of Electrical Engineers will take place in the 
area of the Western Centre of the Institution from May 
29 to June 2. The headquarters will be at Bath, and the 
meeting will include visits to Cardiff, Gloucester, Bristol, 
and Cheddar. Members of the Institution, who desire to 
take part but have not yet sent in their applications, 
should do so without delay. 








British AssooraTION FoR COMMERCIAL Epucation.— 
H.R.H. The Prince of Wales has consented to be Patron 
of the British Association for Commercial Education 
The Association, of which Sir Francis Goodenough is 
chairman, accomplished its first object by successfully 
organising the International Conference on Commercial 
Education, held in London last July, the closing session 
of which was addressed by his Royal Highness. It has 
for its future object the co-ordination and stimulation 
of efforts on the t of employers, educationalists, and 
parents to raise stonteodl of entrants into commerce, 
to promote the further education and training of those 

in commerce, and thereby to advance the 
interests of British trade at home and abroad. The next 
meeting of the Aggociation will be held at the Mansion 
House, London, on May 2. The new President, Lord 
Eustace Percy, will preside, and Sir Josiah Stamp will 
deliver an address. he offices of the Association are at 
3, Endsleigh-street, London, W.C.1. 


meeting of the | 





» New-street, Birmingham. Annual General 
Meeting. ‘“* Concrete,” by Mr. V. E. Green. 

InstiruTIon oF SrructuRAL Enaingers.— Yorkshire 
Branch : Tuesday, April 25, 7 p.m., Hotel Metropole, 
Leeds. Annual General Meeting.“ The Sixth Order— 
The Architecture of Concrete,”” by Mr. D, T. Lloyd-Jones, 

Diese Enoine Users’ Assoctation.— Wednesday, 
= 26, 3.30 p.m., Caxton Hall, Caxton-street, S.W.1. 
“The Vibration of Engines,” by Mr. P. Jackson. 

Royat Merrorotocican Soomry.—Wednesday, 
April 26, 5 p.m., 49, Cromwell-road, §8.W.7. “ The 
Intrusion of Air into Antieyclones,” by Mr. C. S. 
Durst and “ The Rainfall over the British Isles of Each 
of the Eleven Decades during the Period 1820 to 1929,” 
by Dr. J. Glasspoole. 

InstiTuTE oF Fur..—Wednesday, April 26, 6 p.m., 
Chemical Society’s Rooms, Burlington House, Picca- 
dilly, W.1. Annual General Meeting. ‘‘ Economic 
Regenerators for Open-Hearth Furnaces,” by Dr.-Ing. H. 
Trinius and “Calculations of Open-Hearth Regenera- 
tors,” by Mr. H. Southern. 

InstiruTion oF EvectrricaL Ene@inrers.—Thursday, 
April 27, 6 p.m., Victoria-embankment, W.C.2. Kelvin 
Lecture. “ The Travel of Wireless Waves,”’ by Sir F. E. 
Smith. 

Royat AERONAUTICAL Socrety.—Thursday, April 27, 
6.30 p.m., Royal Society of Arts, John-street, W.C. 2. 
“Seaplane Research,’”’ by Mr. H. M. Garner. 

InsTITUTION oF MecHANIcCAL ENnotnrEers.— Yorkshire 
Branch : Thursday, April 27, 7.30 p.m., The Philosophical 


Hall, Halifax. ‘ Pulverised-Fuel Systems,” by Mr. J. 
Davis. London: Friday, April 28, 6 p.m., Storey’s- 
gate, 8.W.1. General Meeting. ‘‘ The Investigation of 


the Mechanical Breakdown of Prime-Movers and Boiler 
Plant,” by Mr. L. W. Schuster. 

Socrery or CuHemicat Inpustry : Cuemicat Enat- 
NEERING Grour.—Friday April 28, 6.45 p.m., Waldorf 
Hotel, Aldwych, W.C.2. Annual General Meeting 
and Dinner. After-Dinner Address on “‘ Modern Econo- 
mics and Unemployment,”’ by Lord Melchett. 








Tue Late Rr. Hon. F. G. Kettaway, P.C.—We 
tly regret to record the death of the Rt. Hon. F. G, 
llaway, P.C., which occurred on the 13th instant at 
his home, The , Westerham, Kent, after a long 
illness. Mr. Kellaway, it will be remembered, was 
chairman and m ing director of both Messrs. Mar- 
coni’s Wireless Telegraph Company, Limited, and 
Messrs. Marconi International Marine Communication 
| Company, Limited, and was also deputy governor and 
| joint managing director of Messrs. Cables and Wireless, 
imited, and joint managing director of Messrs. Inter- 

| national Communications, Limited. Mr. Kellaway, who 
was born at Bishopston, Bristol, in 1870, commenced his 
ublic work in Lewisham in 1898, and was Member of 
Parliament for Bedford Borough from 1910 to 1922. 
He had a long record of public service prior to his appoint- 
ment as director of the Marconi companies. He was 
pointed Joint Parliamentary Secretary to the Ministry 
of Munitions in 1916, and became Deputy Minister of 
Munitions in 1918. After the war, Mr. Kellaway was 
appointed Secretary to the Department of Overseas 
Trade, and after the General Election of 1921 became 
Postmaster-General. During his tenure of office, from 
1921-1922, the British Broadcasting Company, now 
the British Broadcasting Corporation, was founded on 
ag ts reached under Mr. Kellaway’s guidance, 
and to his business capabilities in this office must be 
attributed the fact that the Post Office produced a 
| surplus of income over working costs for the first time 
|after the war. He became a director of the Marconi 
' companies in November, 1922 and a managing director 
in 1924. His appointments with Messrs. Cables and 
| Wireless, Limited, and with Messrs. International Com- 
munications, Limited, date from the formation of those 
companies in 1929. 
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Vol. CXXXV. at nat No. 3510. 
THE NAVY ESTIMATES. 


THE principal preoccupation in the public mind, 
when the British Navy was at the height of its 
power, was to see it firmly maintained in an in- 
vincible position against any probable combination 
of enemies, and, in the years before the great war, 
particularly to insist upon the Government of the 
day taking adequate measures to face the ever- 
growing menace from across the North Sea. But 
times have changed, the German navy has gone, 
the politicians say they have ruled out of their 
calculations the possibility of any conflict with 
America, and now there is little public concern in 
the matter, except to see that the Naval Estimates 
are reduced to the lowest possible figure, so as not 
to add to the impossible load under which the British 
taxpayer is collapsing. Countries which pay their 
debts and forgive their debtors at the same time, 
must not be surprised to find their navies rivalled 
and eclipsed by competitors who are not so scrupu- 
lous in these matters. 

It must be disappointing to our politicians to 
find that the inducements they have held out in the 
form of retarded programmes and voluntary cuts 
in expenditure are not more generously accepted, 
but rather seem to incite more competition in 
armaments. It is not, therefore, altogether surpris- 
ing to find that there is a rise in expenditure from 
50,476,3007. to 53,570,0001. and that, of this 
increase, no less than 2,355,360/. is required in 
order to make only normal progress with new 
construction. The situation in 1932 was so extra- 
ordinarily bad financially, that a large part of the 
normal expenditure upon shipbuilding had to be 
retarded deliberately, thus increasing the burden 
for the present and subsequent years. The 
remainder of the increase is caused by an automatic 
rise in the non-effective expenditure. Except for 





the new construction programme the charge for 
effective naval services is not substantially greater 
than in 1932. 

In former times, for periods of no less than three 
years on end, naval expenditure has been well 
below the estimates, principally on account of 
delays to contract work arising from labour disputes. 
In thestatement accompanying the present estimates, 
there is a significant allusion to the fact that suitable 
allowance has been made for anticipated under- 
spending in contract work. Let us hope that this 
will not be lost upon our labour leaders, and that the 
present comparatively harmonious conditions now 
reigning in our private shipyards and marine 
engineering establishments may continue long 
enough to enable the full advantage of the increased 
expenditure to be reaped. 

The programme of new construction for 1933 
comprises four cruisers, probably consisting of one 
Leander and three Arethusas. The Leander is a 
cruiser of 522 ft. in length, 7,000 tons displace- 
ment, with a principal armament of eight 6-in. 
guns, and a speed of 32} knots, building at Devon- 
port at an estimated cost of 1,667,000/., and the 
Arethusa is a comparatively small cruiser of 
5,200 tons displacement. One new cruiser is to 
be built at Devonport and engined by Messrs. 
Beardmore’s, another by Messrs. Swan, Hunter’s, 
and engined at Wallsend, and a third by Messrs. 
Scott, of Greenock. These are of the 1932 pro- 
gramme. It has been argued by some experts 
that the results of the recent manceuvres have 
shown the necessity for a large number of small 
cruisers adequately to protect the trade routes, 
and no doubt this question is receiving due con- 
sideration. 

It is also proposed to construct one leader and 
eight destroyers. The modern flotilla-leader is a 
vessel of about 320 ft. in length (very nearly as long 
as an old second-class cruiser) having a displacement 
of 1,390 tons on the very light draught of 8 ft. 7 in., 
and attaining a speed of 35} knots, with 36,000 
estimated horse-power. The cost of one of these 
ships is about 300,000/., and their principal arma- 
ment consists of four 4-7-in. guns. 

Other vessels to be built under the programme 
comprise three submarines, five sloops of varying 
descriptions, and a number of other small craft. 
Our latest submarines comprise vessels of 325 ft. 
in length, 1,800 tons displacement, having a speed 
of 21? knots with 10,000 estimated horse-power, 
and costing about 520,000/, and others 267 ft. in 
length, 1,500 tons displacement, having a speed of 
15 knots with 3,300 estimated horse-power, built 
at a cost of about 300,000]. The modern sloop is a 
ship about 265 ft. in length, of about 35 ft. beam, 
with a displacement of 1,100 tons on 8 ft. 3 in. 
draught. She has a speed of 164 knots, the machin- 
ery developing about 2,000 estimated horse-power. 
Two 4-in. guns comprise the principal armament. 
The cost of one of these vessels is no less than about 
180,000/., of which 5,000/. is for the guns. 

Although it would be unfair to make any too 
close or direct comparison, the taxpayer might 
glance for a moment at the price of a merchantman, 
let us say, for example, a sea-going steamer carrying 
petroleum in bulk, of about the same length and 
breadth, and with a displacement of about 3,200 
tons on double the above draught. It is true that 
this vessel would have the more modest speed of 
10 knots with about 1,200 horse-power, but with 
the very much heavier construction necessary to 
suit the onerous conditions of her trade, her elabo- 
rate subdivision of tanks and extensive systems of 
oil pumping and piping, and her compliance with the 
necessarily high standards of Lloyd's Register, 
implying the best and most expensive quality of 
workmanship and riveting, as is essential for oil 
tankers, she would be considered to be very far 
from a cheap vessel to build, and yet four of these 
ships could be constructed for the price of one 
sloop, as matters are at present. One of our largest 
private shipbuilders, that is, a member of one of our 
largest private shipbuilding firms, has expressed his 
opinion that the outfit of these sloops is, at present, 
too elaborate and costly, and that the comparatively 
inexpensive equipment of the war-time vessels is 
all that is necessary. Dr. Macnamara, when at the 
Admiralty, saved large sums of public money by 
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insisting that, wherever possible, naval vessels of 
the auxiliary type should be built to plain merchant 
specifications, and classed 100 A.1. at Lloyd's. 
If this general line of action could be reverted to, 
it would make it much less burdensome to cope 
with some of the arrears of work which has to be 
made up in the shipbuilding programme. 

As compared with 1924 there has been a reduction 
of about 2,000,000/., or 4 per cent., in total expen- 
diture, while the number of officers and men serving 
in the Royal Navy and Royal Marines has been 
reduced from 100,000 to 90,000, or 10 per cent. 
The costs of their wages and victualling under 
Votes 1 and 2 have been reduced from 18,250,0001. 
to 15,500,0001., or 15 per cent. Dockyard wages 
have been reduced from 7,500,000/. to 6,125,0001., 
or 20 per cent. The items comprising fuel for the 
fleet, naval stores, and steel, wood, and other 
materials used in the Royal Dockyards—which are, 
curiously enough, all lumped together under Vote 8, 
Section II—have been reduced from 5,500,000/. to 
4,500,0001., or 20 per cent. On the other hand, the 
cost of contract work under Section III of the above 
vote has risen from 5,400,0001. to 7,600,0001., or 
40 per cent. Inasmuch as this will do a good deal 
to alleviate unemployment and distress in the 
sorely stricken shipbuilding districts in the north 
and in Scotland, and to revive our potential ship- 
building strength, this cannot be regarded as 
unsatisfactory. It is this item which, as said 
before, really accounts for the increase in the total 
estimate. 

When it is remembered that in the years before 
the war three of our largest shipbuilding and steel- 
making firms on the Tyne and at Barrow and 
Birkenhead were very largely, and often almost 
exclusively, engaged in naval work, as were also 
many other concerns in different parts of the country, 
notably at Southampton and Cowes and that on the 
Clyde three of the principal firms were also very 
extensively engaged in this manner with several 
others, the magnitude of the blow received by the 
industry when all this employment practically ceased 
on the termination of hostilities, will be realised. 
Since then such work has only attained to a fraction 
of its former volume. This was lost sight of during 
the period when our shipyards were fully employed 
in replacing and adding to our merchant marine, 
but since that time the loss of the naval work to 
private yards has been more and more keenly felt. 

It is, unfortunately, generally the case that when 
the volume of work carried out by a private firm 
reduced, the percentage of establishment to 
other costs rises. It is therefore very satisfactory 
to note that in the period under review the cost 
of the Admiralty office has fallen from 1,350,0001. 
to 1,090,0001., or 20 per cent., as compared with the 
4 per cent. drop in the total estimates. It is to 
be hoped that the same results are being attained 
in the other Government offices. 

The fleets have been further reduced in strength, 
there being now only five battleships in the Mediter- 
ranean fleet instead of six. It has also been decided 
that of the 10 capital ships in home waters, three 
should be treated as in reserve. The British public 
learns, from time to time, something regarding the 
services rendered by the Navy in times of peace, but 
the full extent of this is imperfectly realised. The 
visit of the second Cruiser squadron to Copenhagen 
last September was a great factor in ensuring the 
success of the British Trade Exhibition. On the 
occasions of the earthquake near Salonika, the 
hurricane in the West Indies, the Chilean revolution, 
and the troubles in Brazil, the Fleet has rendered 
valuable assistance. The patrol of the Red Sea 
has cut down the huge slave traffic to negligible 
proportions, a destroyer patrol has reduced the 
numbers of acts of piracy in the vicinity of Bias 
Bay, and the Navy has afforded great protection 
to British life and property in China. 

From the earliest days of steam propulsion our 
Admiralty was well to the fore in carrying out 
exhaustive experiments regarding all such questions 
as resistance, skin friction, paddle and screw propul- 
sion. The results obtained from the earlier trial 
trips and towing experiments, including those of the 
spectacular tug-of-war variety, were, perhaps, in 
some respects rather crude, but they served their 
purpose and were of invaluable service to the naval 
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architects and marine engineers of the day. Then 
came the Froudes, father and son, who by their 
tank experiments on models discovered, albeit 
empirically, the laws governing speed and resistance, 
and also carried out a vast amount of determination 
and selection of the best ships’ forms, and of resis- 
tances and horse-powers for given ships. The 
example of the Admiralty first led to a few progres- 
sive private shipbuilders setting up experimental 
tanks of their own, and then to the general abandon- 
ment of the old rule-of-thumb methods, after the 
inauguration of the National Physical Laboratory 
Tank at Teddington, where the fine work done, 





on Admiralty lines, under the direction of Mr. Baker, 
has been of untold benefit to our merchant fleet, 
not only—as formerly—in the case of the larger 
and faster vessels, but in ships of every description, | 
down to the humblest tramp. 

Experimental work has been carried out by the | 
Admiralty on standard-type boilers of increased | 
size, and the data obtained has led to the develop- | 
ment of larger boiler units in new designs, with a 
consequent saving in machinery weights. The trials | 
of different fuels have been continued at Haslar, | 
including burning tests of coal-oil mixtures. Steady 
progress has been made in the development of high- 
speed ignition compression-oil engines for naval | 
purposes at the engineering laboratory. The} 
Admiralty is watching the development of high- 
speed heavy-oil engines of relatively low power, 
suitable for generators and boat work, and a number 
of tests have been carried out with commercial 
engines in order that there may be as wide a range 
of these engines available as possible. These designs 
are being increasingly adopted for electric generators 
in new cruisers and destroyers, and also for propel- 
ling ships’ boats. It will be generally agreed that the 
increase in Vote 6 for scientific services from 400,0001. 
in 1924 to 475,000I. this year represents money wisely 
expended, and as the Admiralty continues to take 
an active part in the work of the various committees 
of the British Standards Institution and other 
bodies, there is a chance of the results of its investi- 
gations, where possible, becoming available for 
general use. 


NOTES. 
Tae Roap anp Rat Trarric BILL. 

Ir is very generally admitted that the inability of 
the railway companies to charge special rates con- 
stitutes a genuine hardship, and satisfaction will 
therefore be felt that a clause has been inserted 
in the new Road and Rail Traffic Bill covering this 
point. Notwithstanding anything in the Railways 
Act, of 1921, this clause will permit a railway com- 
pany to make such charges for the carriage of mer- 
chandise as may be agreed between the company and 
the trader concerned, but only subject to the 
approval of the Railway Rates Tribunal. Any trader 
who considers that his business will be detrimentally 
affected by the charge may be heard in opposition 
to the application, and at any time, after one year, 
traders who consider that they have suffered hard- 
ship owing to the imposition of the rate may apply 
to the Tribunal for their approval to be withdrawn. 
A further clause relieves the railway companies of 
the obligation to obtain the prior consent of the 
Tribunal before granting an exceptional rate that is 
less than 5 per cent. below the standard rate. The 
remaining clauses in this part of the Bill are designed 
to relieve the railway companies of certain minor 
obligations, and to simplify procedure for obtaining 
consent to the opening of new passenger lines and the 
alteration of existing lines. There are two other 
parts to the Bill, one of which establishes a Trans- 
port Advisory Council, and the other embodies a 
scheme of licensing and regulation of goods motor 
vehicles. It may be recalled that proposals for a 
system of licensing were contained in both the report 
of the Royal Commission on Transport and in the 
Salter report, though the two bodies differed some- 
what in their suggestions. As set out in the Bill, 
the licences are to be of three kinds. The first is a 
public carrier’s licence, which will be required by 
regular hauliers whose whole business consists in the 
carriage of goods for others. The second type of 
licence, to be known as a limited carriers’ licence, 
authorises the holder to use his vehicles for the 
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carriage of goods in connection with his own busi- 
ness, and also for the purposes of hire or reward. 
The third, or private carriers’ licence, authorises 
the holder to carry goods only in connection with 
his own business, Certain vehicles, such as those 
used in agriculture and municipal cleaning services, 
are exempt from the licensing provisions of the Bill, 
but are subject to its requirements as to maintenance 
in a condition fit for service. Other requirements 
applying to all licences are that the vehicle shall 
comply with the appropriate limits of weight and 
speed, that the hours of duty of the drivers shall 
conform with the appropriate section of the 1930 
Road Traffic Act, and that, except where the nature 
of the business makes it impracticable to do so, 
records of journeys and hours shall be properly kept. 
Holders of the first two types of licence will also 
come under the requirements of the Fair Wages 
Resolution in respect of their drivers. An appeal 
tribunal will be set up to determine appeals in con- 
nection with the grant or refusal of licences. 


THE RATIONALISATION OF SHIPPING TONNAGE. 


Conditions in the world’s shipping industry during 
the past few years have been largely influenced by 
two factors: trade is considerably less than it was 
in 1914, and the tonnage is now 20,000,000 gross 
tons, or 50 per cent. more, than it was in that year. 
The result is that there is less cargo to carry and 
more ships to carry it in. The first of these causes 
need not be examined here, but as regards the second 
it may be said that it arises from the policy of 
subsidies which has been adopted in more than one 
country, combined with the desire of others to obtain 
a national commercial fleet. The possible remedies 


are obvious, if difficult to apply. One is to support 


the World Economic Conference in the by no means 
certain hope that it will lead to a restoration of 
world trade by the free interchange of goods and 
services. Another is to adjust the supply of tonnage 
to the prospective demand not only by withdrawing 
artificial aids to new construction, but by scrapping 
old and obsolete ships. A document outlining a 
method by which this policy could be carried into 
effect was laid before the Chamber of Shipping of 
the United Kingdom by a delegation from the Baltic 
and International Maritime Conference on Tuesday, 
April 11. The latter body, it may be recalled, was 
formed in 1905 by shipowners interested in the 
White Sea, Baltic, and North Sea trades to agree 
on minimum freights. No agreement was, however, 
reached owing to the revival of trade, and the same 
fate met the plans which were formulated as a 
protection against trade fluctuations, principally 
because of the opinion that depression is only the 
prelude to prosperity. Though this opinion is still 
held, it is generally realised that it is questionable 
whether the high level of 1929 will be reached for 
many years because of trade barriers, the falling off 
in demand, and the increase in native manufacture. 
If this view is accepted, it is obvious that much of 
the existing shipping will not be required again and 
might as well be scrapped, if some international 
scheme of compensation to its owners, based on a 
due levied on tonnage, can be devised. Accordingly, 
it was proposed at the meeting of the Executive 
Committee of the Conference last June that such a 
policy should be adopted, and though it was not 
initially received with much enthusiasm, the number 
of supporters has increased during the intervening 
ten months. At the meeting to which we have 
referred, the President of the Chamber of Shipping 
expressed himself in favour of such a scheme and 
undertook to lay the proposal, that the Chamber 
should formulate it in detail, before the council at 
its next meeting. 


Pusiic Works In New Soutu WALEs. 


The operations of the Department of Public 
Works of New South Wales range from the building 
of schools to the dredging and maintenance of 
harbours and rivers, and from the testing of steel, 
cement, and paints, to the erection of bridges and 
the carrying out of hydro-electric schemes. The 
measure of the activities of the Department is 
reflected in the gross expenditure, which, according 
to the annual report issued recently, reached 
4,448,531/. during the year ending June 30, 1931. 
The Department is divided up into a number of 
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branches, respectively dealing with water supply 
and sewerage ; harbours, roads, and bridges ; elec- 
trical engineering undertakings ; public buildings ; 
the preparation of designs and estimates for engin- 
eering works ; testing and inspection ; and survey- 
ing. The Walsh Island dockyard and engineering 
works, at Newcastle, are also administered by the 
Department, while, in recent years, a special branch 
was constituted to deal with the erection of the 
Sydney Harbour Bridge. The report before us 
shows that on June 30, 1931, public water-supply 
systems were in operation in 85 towns, that 14 
towns possessed sewerage systems, and that storm- 
water channels had been constructed in 16 towns. 
Water-supply works, consisting mainly of the erec- 
tion of concrete service reservoirs, filtration instal- 
lations, and pumping plants, were brought to 
completion in 23 towns during the year under 
review. Similar works were in progress, at the 
end of the year, in twelve towns, and four of them 
were new schemes for areas not previously supplied. 
The sewerage system of one township was com- 
pleted, while that in two others was still in progress 
on June 30, 1931. The depth of water at river 
entrances and in navigable channels and harbours 
was maintained by dredging, nearly 3,500,000 tons 
of spoil having been raised during the year at an 
average cost of 9-55d. per ton, as compared with 
12-57d. in the previous twelve months. The 
reduction in cost is attributed to the fact that the 
overhaul and repair of the dredging plant was 
confined to the barest necessities in the interests 
of economy. A number of improvement works at 
Port Kembla, Newcastle, and Coff’s Harbour, 


involving the construction of breakwaters and other is 


operations, have been continued steadily during the 
year. The Burrinjuck hydro-electric plant was 
run continuously throughout the twelve months 
under consideration and the energy sold showed an 
increase of 25 per cent. as compared with the 
previous year. A start was made on the construc- 
tion of the second power station at Burrinjuck, and 
some extensions were made to the transmission- 
line system. The steam power-station at Port 
Kembla was also operated throughout the year, but 
the energy sold showed a decline of 5 per cent. as 
compared with the previous twelve months. Owing 
to the prevailing depression, the work carried out 
by the Testing and Inspection Branch of the 
Department showed a considerable falling off as 
compared with the previous year. The outlook 
for the Walsh Island dockyard and engineering 
works is stated to be by no means bright; during 
the last nine months of the year under review, 
work could only be found for 600 employees, 
whereas the average personnel for the three previous 
years totalled nearly 2,000. Nevertheless, a good 
deal of work was carried out; the suction dredger 
Hermes was completed, and the construction of the 
bucket dredger Pluto well advanced. In addition, 
six electrically-driven capstans, quantities of 
mild-steel water pipes, four Scotch marine boilers 
for dredgers, the structural steelwork for a railway 
station, a number of tipping trucks, and two 
24-passenger motor omnibuses were completed 
during the year. 


THE EQUATION OF STATE OF 
REAL FLUID. 
By S. C. BrapForp, D.Sc. 

I nave shown* that, on account of molecular 
attractions, the temperature movements of liquid 
particles are not the same as those of gas particles at 
the same temperature, and that the Maxwell- 
Boltzmann equation must be written 

c;* 
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where n, is the number of particles having speeds 
between c, and c, + dc,, nm the number of particles 
in unit volume, c, the most probable speed, and A is 
a coefficient of fundamental importance which 
expresses the ratio of the most probable speed in 
the liquid to that in a perfect gas. 

This conception leads to a new definition of tem- 
perature, i.e., the mean kinetic energy of a particle 
of a perfect gas, or the temperature of a thermo- 





4ne? 
n= ———- 
1 
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meter filled with a perfect gas, in equilibrium with 
the substance under observation. 

If c is the mean kinetic energy velocity of a 
perfect gas, c, that of a real fluid, and © the tempera- 
ture, 


Coe= A c 
and 
_, $m o,* 


This definition gives for the first time a physical 
meaning to temperature and a clear insight into 
thermal changes. 

For a perfect gas, ordinary dynamical considera- 
tions give 


4Nmc=i pe, 
and writing 
#N=P 
we have, as A = lI, 
pv= P68, 


a dynamical proof of Boyle’s Law. 

In this equation P and ® are given in C.G.S. units. 
Their relation to R and T is expressed by the 
equation 
= 2-0 x 10-16, 


Rk 9 
Let K be the pressure across a plane within a real 
fluid due to the forces of molecular attraction. 
This, with the pressure p on the walls of the con- 
tainer, is balanced by the expansion pressure of the 
liquid particles moving across the plane. Whence 
the expansion pressure 
Pe=K +p 

The number of molecules crossing a square cm. of 
the plane from one side to the other in one direction 


sae The pressure across the plane is the number 


of molecules multiplied by their change of momen- 


tum. Whence 
Pe=tnm vc 
“p+K=jnm He 
= §nXO 
N 
“9 (v — b) ° 
or 
(p + K)(v — 6) = # PO 
Detailed analysis gives 
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where 8 is the average of the nearest distances of 
approach of the centres of the molecules in a great 
many collisions. 

Tf the fluid is associated, the left-hand side of the 
above equation must be multiplied by an association 
factor, A, in order that the volume may still include 
N particles. Changing from C.G.S. to absolute 
temperature we have 

(p + K)(v—b) A= BRT (i) 

This equation differs from that of van der Waals 
in containing the essential factors A and i. It 
applies to the interior of the gaseous or liquid phases, 
but is not applicable to the change from liquid to 
vapour, because the effect of the positional energy 
of a particle in virtue of its has not been allowed for. 
In the gaseous state is almost negligible, but A 
may have more effect than K or b. 

For vaporisation, by methods similar to those of 


which has been shown to apply to all the liquids 
investigated hitherto. 

From this law it is deduced that 

K = S, 

where § is the surface tension of the liquid and 38’ 
= 8 x 10°. 

Making use of this relation and that between 
8 and b above, which gives 

8’ = 0-9151 b4, 

we obtain finally 
, 01903T of 
: 8 


(v — b) 
(ii), 
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where the only unknown is b. 

Using Edser’s law of force, equation (i) can be 
put into the form of a relation between the surface 
tension and density of a liquid as 

M 

P* 0-1903 TBI 
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Als 
Equation (ii) with the introduction of the association 
factor A, is the equation of state of a real fluid. 
When the formula is applied to the vapour pressure 
of liquids, we find that instead of varying as much as 
25 per cent., or even 100 per cent., 6 is constant to 
within a few per cent. Thus, in the case of ethyl 
ether, which is non-associated, we have 


t 0 15 25-3 29-5 34:8 
b 78-90 78-69 78-60 78-51 78:47 
Pp 185 361 543 636 760 


the figures against p being the same observed and 
calculated values. 

It will be seen that b is nearly constant within the 
limits of experimental error. The small change is, 
however, particularly interesting. If the values of 6 
are plotted against temperature, they lie on a straight 
line, and decrease with rising temperature. This 
confirms the prediction of Richards* that the nearest 
distances of approach of the centres of elastic 
molecules in collision must decrease as the energy 
of the collisions increases. 

Actually ordinary dynamical considerations show 


that 
b = b) (1 — aT) 


where 
mM} 
a = 6-459 x 10° —.—_., 
Kt o's 
k = modulus of elasticity, 
E k 
k = T » 
and 
o’ = — 1 lar di t ~ 10. 











Though this formula is necessarily empirical in 
respect of k’, on account of lack of knowledge of the 
elastic constants of molecules, it affords an explana- 
tion of the decrease in 6. Thus the conception that 
molecules: behave as attracting elastic spheres is 
remarkably in accordance with the observed pro- 
perties of matter. The application to the vapour 
phase is equally interesting. 








RICHARD TREVITHICK, 1771-1833. 


Tue story of the life of Trevithick, the centenary 
of whose death is about to be commemorated, recalls 





| Dieterici, using the new Maxwell-Boltzman equation | a very important chapter in the history of engineer- 





and allowing for positional energy, we obtain 
26 1 

ABD. fl + ae Heh 

(o — b)° ( (v — 6) x) 

As p is extremely small compared to K in the 
liquid phase, we may write 

r= /Kw—), 
\ 


Pegs = 





RT 


| by means of which, } may be eliminated. Putting 


K = K’ x 10°, we have 


26 K’ + 0-832 T 


p = 3-356 x 107 x ee fo are 
In this equation there are only two unknowns, 
K’ and b. 
K’ can be evaluated by assuming Edser’s law of 
force, 
d 
f - \ 


| ing. When he was born, the tide of the mechanical 
| revolution was barely discernible; when he died, 
it was in full flood. His age saw the rise of modern 
civil engineering, the birth of mechanical engineering, 
and the application of mechanical invention on 
an extended scale to practically every important 
industry. It was an age of pioneers, of which he 
was one of the foremost. His life, too, coincided 
with a period of vast social, economic and political 
development. He was born two years after Watt 
secured his first great steam engine patent, and he 
died three years after the opening of the Liverpool 
and Manchester Railway. His work, indeed, is a 
connecting link between that of Watt and Stephen- 
son. Yet they were but three of scores of inventors 
and engineers who contributed to the extraordinary 
progress of the time. In his lifetime, Trevithick 
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saw an immense improvement in our roads, the 
erection of many notable bridges, and the con- 
struction of important docks and harbours. He 
likewise saw the application first of cast iron, and 
then of wrought iron, to structures and machines ; 
the introduction of the puddling furnace, and the 
rolling mill of Cort, and the production in large 
quantities of wrought-iron bars, rails and plates. 
The demands of the early engine-makers had taxed 
to the uttermost the skill of the smiths and mill- 
wrights, but Trevithick witnessed the birth of the 
boring mill, the self-acting lathe, and the planing 
machine ; and also the application of the methods 
of the clock and instrument maker to all types of 
machinery. Inventions multiplied apace, and in 
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| Stephenson, he possessed an imagination as vivid 
as that of a Davy, a self-confidence as strong as 
that of an Ericsson, inventive powers not less than 
those of a Watt, and the audacity of a Brunel. From 
a child up he was impulsive, impetuous, courageous, 
generous, and unfortunately, improvident. Half a 
century ago, a writer in these columns described him 
as “one of the greatest engineers and most fertile 
inventors the world has ever seen. A genius with 
all the weakness, as well as the strength of character 
usually combined in men of extraordinary ability.” 
He suffered many fluctuations of fortune, and in the 
end died penniless, but, whatever his circumstances, 
he knew full well that his efforts were not wasted, 
and towards the close of his life he spoke of “ the 
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| on the respective merits of the engines of Watt 
‘and Hornblower. The first Boulton and Watt 
| pumping engine had been set up in Cornwall when 
he was a child of six, and he had grown up in an 
| atmosphere charged with controversy about engine 
| performances. Rivalry and antagonism between 
disputants was rife, and nothing throws more light 
| on the conditions obtaining than Boulton’s instruc- 
| tions to his assistant Wilson on the occasion of a 
| trial of a Boulton and Watt engine in 1792 at Whea! 
| Butson. ‘ Remember,” wrote Boulton in March, 
‘it is now all Cornwall versus Boulton and Watt ; ’ 
and later on his instructions began “* Give a drink to 
all necessary persons, and knock any man down that 
touches the coal or the fire during the whole trial,” 
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his lifetime the number of patents secured annu- 
ally increased seven-fold. Huddart’s rope-making 
machines, Meikle’s threshing machine, Bell's reaping 
machine, Bramah’s hydraulic press, the paper- 
making machine of Louis Robert, and the steam- 
driven printing machine of Koenig, all belong to the 
same era. But in spite of this increase in inven- 
tions in connection with industries, the outstanding 
achievement of Trevithick’s time was the extension 
of the use of steam power in mines, mills, factories, 
and workshops, and for the purpose of transport 
on land and sea, and it is mainly for his work in 
connection with the utilisation of steam power 
Trevithick himself is remembered. 

In a pioneering age, Trevithick was always in the 
van, and in many ways he was admirably fitted to 
play his part. Born in a county famed for its 
inventors, bred amidst surroundings calculated to 
stimulate his latent powers, and cast in no ordinary 
mould, he had many of the characteristics of a | 
hero. Endowed with a physique rivalling that of | 
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great secret pleasure and laudable pride that I| ending with “We pray God send you a good 


feel in my own breast from having been the instru- 
ment of bringing forward new principles and new 
arrangements of boundless value to my country.” 
To-day, like Savery, Newcomen and Symington, | 
he lies in an unknown grave, but never were his 
merits more fully recognised. 

Trevithick was born on April 13, 1771, in the 
parish of Lllogan, at Carn Brea not far from 
Camborne. Both his father, Richard Trevithick 
(1735-1797), and his mother, Anne Teague, came 
of families long associated with Cornish mining, and | 
at the time of his birth his father was manager of | 
Doleoath and other mines. The youngest child, 
and the only son in a family of five, he proved as | 
difficult a schoolboy as ever sat at a desk, and he | 
owed little to his teachers. Quick at figures, obser- 
vant, original and ingenious, he early became 
acquainted with mining practice, at the age of 
18 was receiving 30s. a month at Stray Park mine, 
and by 21 was entrusted with the task of reporting 


deliverance.”” Boulton and Watt's chief rivals were 
Hornblower, Maberley and Bull, and it was with the 
last Trevithick became associated. In 1795, Bull and 
Trevithick together erected engines, and together 
they were served with an injunction for infringement 
of the Watt patent. But Trevithick never accepted 
defeat, and finding his efforts thwarted in onc 
direction launched out in another, and to the next 
few years belong his invention of the water-pressure 
pumping engine, the construction of his first model 
steam locomotive, and then of his first steam 
carriage, which on Christmas Eve, 1801, made its 
historic trip up the “ stiffish hill goin’ up from the 
Weith to Camborne Beacon,” towards which the 
statue of Trevithick now looks. 

The year before Trevithick’s experiments with the 
Camborne road carriage, the patent of Boulton and 
Watt had expired. The monopoly it had created 
had for some time been a hindrance to progress. 
but with its end inventors, who had hitherto been 
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faced with the problem of avoiding its far-reaching 
claims, were free to develop their own ideas. Of these 
inventors, Trevithick was the most important, and 
the patent No. 2599 of March 26, 1802, which he 
took out, with Andrew Vivian, for high-pressure 
steam engines for stationary and locomotive use, 
marks a new stage in steam engine progress. The 
Watt engines had been used with steam at about 
5 lb. per square inch pressure, but by August, 
1802, Trevithick, writing from Coalbrookdale, 
described to his friend, Davies Gilbert, an engine 
using steam up to 145 lb. pressure. His engines 
were simple and compact, and being non-condensing 
were suitable for almost any situation. They 
appealed to steam users and Trevithick said: If 
I had fifty engines I could sell them all here in a day, 
at any price I would ask for them.” Three years 
later the making of stationary engines had increased 
to such an extent that, writing from Manchester in 
January, 1805, he said that no fewer than seventeen 
or eighteen foundries were busy with them. A 
Trevithick engine, with cast iron boiler, made by 
Hazeldine about 1805, is illustrated in Fig. 1. With 
the development of stationary engines he also con- 
tinued his experiments with steam locomotives. In 
1803, he exhibited a steam road carriage in London, 
and, in 1804, built the historic tramway locomotive 
at Penydarren, South Wales. Unfortunately, no 
exact details of either of Trevithick’s steam carriages 
or locomotives have been preserved, but of the per- 
formance of the Penydarran engine Trevithick 
himself wrote on February 22, 1804: “ Yesterday 
we proceeded on our journey with the engine; we 
carried 10 tons of iron, five waggons, and seventy 
men riding in them the whole of the journey. It is 
about nine miles, which we performed in four hours 
and five minutes. We had to cut down some 
trees and remove some large rocks out of the road. 
The engine, while working, went nearly five miles 
per hour ; no water was put into the boiler from the 
time we started until we arrived at our journey’s 
end. The coal consumed was 2 cwt.” It is the 
construction of this engine which entitles Trevithick 
to be called the “father ” of the locomotive. He 
made another locomotive for use at Newcastle, and, 
in 1808, exhibited the engine “ Catch-me-who-can ” 
which ran round a circular track “in the fields 
adjoining Bedford Nursery near Tottenham Court- 
road,”’ London; but the later development of the 
locomotive was due to Blenkinsop, Murray, Hedley 
Stephenson, and others. 

Of Trevithick’s work on these engines there are 
many interesting letters and documents in the 
invaluable, if somewhat confused, biography of him 
published by his son, Francis, in 1872, and other 
material may be seen in the Centenary Exhibition 
at the Science Museum, South Kensington. A study 
of the biography reveals Trevithick at this time as a 
man of immense energy and ready to undertake 
any enterprise. One of his achievements was to 
fit his steam engines to dredgers for work on the 
Thames, and it was partly through this that he 
became connected with the bold though unsuccessful 
attempt to drive a tunnel beneath the Thames 
between Rotherhithe and Limehouse. In London, 
he also became acquainted with Robert Dickinson, 
with whom he took out three patents. The first of 
these, No. 3148 of July 5, 1808, was for machinery 
for towing ships and discharging cargo ; the second, 
No. 3,172 of October 31, 1808, was for iron tanks 
for the stowage of cargo, &c., on board ship; and 
the third, No. 3,231 of April 29, 1809, was for iron 
floating docks, iron ships, iron masts, iron buoys, 
and other matters. But in spite of his many 
activities, the fortune which should have been his, 
slipped through his fingers; he became bankrupt, 
was imprisoned for debt, a serious illness attacked 
him, and after much distress and suffering, in 1810 
he returned to Cornwall. 

The subsequent career of Trevithick includes six 
years of renewed activity in connection with Cornish 
mining, eleven years spent in South and Central 
America, and the final six years of his life. During 
the years 1810 to 1816 he built an experimental 
pumping engine at Wheal Prosper, applied his 
high-pressure Cornish boiler to the large pumping 
engine at Dolcoath Mine, invented a single-acting 
expansion engine and applied it to agriculture. 
His engine with wrought-iron boiler, made in 1811, 


for driving a threshing machine, is illustrated in 
Fig. 2. He also at this time patented a screw 
propeller and superintended the construction of 
high-pressure winding engines and pumping engines 
for the Pasco mines in Peru. This task completed, 
he himself set sail, in October, 1816, for Lima 
and with his departure his personal influence on 
engineering progress in England practically came 
to an end. Fascinated with the visions of great 
wealth, with little knowledge of the conditions he 
would encounter, he staked all on the success of 
a doubtful venture and reaped nothing but hard- 
ship and disappointment. Factions arose, civil war 
broke out, mining came to a standstill; in 1821 
he left Peru for Colombia, two years later proceeded 
to Costa Rica, in 1826 met Gerard, with whom 
he made a pioneer journey across the Isthmus of 
Nicaragua, and at Cartagena, in 1827, fell in 
with Robert Stephenson, to whom he was indebted 
for the money with which to pay his passage home. 
During his eleven years absence, he appears to 
have almost forgotten his family, to have written 
but few letters, and it is probable the story of 
his adventures is lost for ever. 

But whatever the effects of his eleven years’ 
struggle amidst the mountains, forests and swamps 
of America, his experiences had not diminished 
his ability to invent or destroyed his natural buoy- 
ancy of temperament, and once again in England 
his mind was filled with plans for the future. But it 
was all to little purpose. He failed to interest others 
in his projects for mining in Costa Rica ; his attempts 
to obtain recognition from the Cornish mining indus- 
try for the benefits he had conferred upon it proved 
unavailing, and a petition to Parliament asking 
for a reward for the contributions he had made to 
engineering progress met with no support. He 
became a consulting engineer in London, planned 
schemes for the reclamation of a part of the Zuyder 
Zee, made suggestions regarding mechanical refri- 
geration, surface condensation and superheating ; in 
1831-32, he took out three more patents, invented 
portable heating apparatus, and finally, in 1832, 
to mark the passing of the Reform Act, drew up 
plans for the erection in London of a great gilded 
cast-iron tower, 1,000 ft. in height, weighing some 
6,000 tons, up the central cylinder of which visitors 
would be carried to the top on a piston, forced 
upwards by compressed air. Needless to say, the 
column was never erected, but its very inception 
remains as a monument to the genius of one of those 
of whom Emerson said, “ He is great who is what 
he is from nature, and who never reminds us of 
others.” 








INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 416.) 
TonnaGE MEASUREMENT. 

THe concluding paper on Wednesday, the 
5th inst., was by Mr. Gustav Nilsson, and was on 
the subject of ‘* Tonnage Measurement.” In this 
paper, the author first traced the history of 
tonnage measurement to the introduction of the 
Moorsom system, and pointed out that although 
the latter had been adopted by all shipping nations, 
it had not resulted in uniformity. Due to the 
development of shipbuilding science and other 
circumstances, at least four different officially- 
recognised systems had arisen, the British and 
German rules, the Suez Canal rule, and the Panama 
Canal system. Continuing, the author discussed 
the work of the permanent Committee for Ports 
and Maritime Navigation, appointed by the League 
of Nations, culminating in the August, 1931, report 
containing a proposed revision of the International 
Tonnage Measurement Regulations. He said that 
he himself would have preferred another solution, 
and proceeded to deal with what he considered to 
be the more important objections to the report. 
Assuming that the term “internal capacity” is 
understood as only the spaces available for cargo, 
a number of questions at once arose. Dealing with 
the space below the tonnage deck, for example, 
the Committee proposed a limitation of the thick- 
ness of the ceiling to 3 in. If, however, a bottom 
ceiling of 3-in. planks was laid on thick grounds on 





the tank top, the practically useless space between 





the planks and tank tops, which might amount to 
nearly 1 per cent. of the underdeck tonnage, would 
be included. Various other examples were given for 
the author’s dissatisfaction with the findings em- 
bodied in the report, and it was suggested that, 
although the Committee’s proposal could be con- 
sidered an improvement on the present tonnage 
system, it was really only a compromise, and if a 
compromise must be accepted, it would appear 
better to take the external volume, that is, the 
displacement. This had been proposed on several 
previous occasions. The author had tried to find 
a solution on a displacement basis which would do 
away with the most weighty objections raised 
against the system. He suggested that the dis- 
placement only should be taken into account and 
both superstructures and deductions left out. 
Most of the discrepancies of the present system 
would thus be avoided, and the displacement would 
be the only tonnage, underdeck tonnage, gross 
tonnage, and net tonnage disappearing from the 
shipping vocabulary. He would like to see the 
displacement selected up to 85 per cent. of the 
moulded depth, or exactly the same as that used 
in the International load-line rules when determining 
the coefficient of fineness. The author concluded 
by stating that he had worked out draft Inter- 
national Tonnage Measurement Rules on the 
displacement basis, taking the Committee’s proposal 
as a starting point. The Committee’s 91 Articles 
had been reduced to 21 Articles by this proposal, 
and further reductions were possible. The author’s 
proposed new tonnage law was not actually given 
in the paper, but he stated that it resulted in an 
essentially simplified procedure in the measurement, 
that the measurement of ships after alteration 
would rarely be necessary, that the measurements 
would not affect the seaworthiness, and that finally, 
better correspondence would result as between the 
tonnage and deadweight capacity, as well as the 
cubic capacity. 

In opening the discussion, Sir John Biles mentioned 
that he was a member of the Committee appointed 
by the Government in 1905 to examine the influ- 
ence of tonnage measurements on harbour and dock 
works. Taxation, which was the basic reason for 
tonnage measurements, was necessary, but there was 
naturally a difference in the point of view of the 
two parties concerned as between ability to pay and 
services rendered. When a ship went into harbour 
or dock, the essential question at once arose as to 
whether she should pay in proportion to the space 
occupied. In the days of sailing ships, ability to 
pay was certainly taken into account. The early 
steamship owners, whose fleets had to compete 
with the sailing vessels, successfully claimed that 
an allowance should be made for the fact that space 
inside the vessel was occupied by the machinery 
in the case of their ships, while this was not the case 
with sailing ships. This point, however, did not 
really affect the harbour authorities, who were only 
concerned with the space taken up by the vessel. 
It was, therefore, felt by some of the members of 
the Committee referred to, that gross tonnage was as 
good a method of measurement as any other. Even 
in this case, however, a proper allowance was 
necessary for the space occupied by the crew, as 
otherwise there would be a temptation to cramp 
their quarters. The author had suggested that the 
displacement, that is, the volume of the ship under 
water, should form the basis of measurement, but the 
dock owners’ contribution depended more on the 
length, breadth and draught of the ship. The 
author’s proposal, however, approached the basis, 
and appeared satisfactory from the point of view of 
services rendered. He was afraid, nevertheless, that 
his proposals were not likely to lead to definite 
results, on account of the enormous amount of work 
involved in complementing them. 

Mr. C. W. Blocksidge said that in approaching 
the recommendations contained in this paper it 
should be kept in mind that tonnage was one of the 
most important subjects associated with the 
shipping industry, its influence being felt in the 
commercial enterprises of the countries of every 
nationality. The regulations were, however, 80 
difficult to interpret that their application to the 
measurement of vessels was not understood by the 
majority of those whose interests were associated 
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with the operation of ships. It should be the aim 
of all interested parties to bring into existence inter- 
national uniformity of measurement. He thought 
it was unwise to suggest alternatives which might 
hinder efforts towards agreement. The author was 
prepared to throw overboard a system which had 
been in operation since 1854. A system of “ com- 
pound tonnage” had been partially adopted in 
principle for inland transport by the International 
Committee at Geneva. The International Load 
Line Regulations made use of the displacement at 
85 per cent. of the moulded depth as a convenient 
method of obtaining a coefficient of fineness, in 
preference to the under-deck tonnage of the 1906 
Board of Trade regulations. The speaker suggested, 
however, that this displacement was not a satis- 
factory basis for estimating the load draught of a 
ship for the purpose of assessing the tonnage on 
which dues were paid. The method advocated by 
the author would kill the popular and convenient 
shelter deck ship. It also disregarded the influence 
of superstructures above the upper deck, with their 
cargo-carrying capacity and effect on load draught. 
In a paper read before the Institution in 1925, six 
proposals were referred to which had already 
received the careful consideration of the Royal 
Commission on Tonnage. A system of measure- 
ment by displacement was included, but the con- 
sensus of expert opinion was that the most satis- 
factory basis for international agreement would be 
the present British system. After referring to the 
overburdening of the shipowner with legislation, the 
speaker appealed to Mr. Nilsson to use his influence 
on the lines suggested. 

Mr, A. M. L, Stephens expressed himself as being 
in entire agreement with the author in preferring 
another solution to the tonnage problem than that 
contained in the League of Nations Committee report. 
While remedying a number of inequalities in the 
measurement in different ports, it would perpetuate 
very unfortunate effects produced by the present 
British rule on the design of ships. It seemed to 
him to be unfortunate that any rule should dis- 
courage really permanent and efficient means of 
closing such spaces as shelter decks and bridge 
erections, The Committee’s report went into con- 
siderable detail to ensure that nothing more effective 
should give access to such spaces than openings 
closed with the old-fashioned boards. He did not see 
how a national authority such as the Board of Trade 
having the safety of ships at heart could with con- 
sistency support the retention of this part of the 
rule, The deduction for propelling power had, in 
recent years caused the naval architect more and 
more difficulty. With more efficient ships and 
new types of machinery, the space which the 
designer felt ought to be allotted to the engine room 
had become smaller, but he was virtually tied in 
many types of ships to the same space as fifty years 
ago. The report placed a limit on the amount of 
water ballast space, which was at present high 
enough not to affect most types of ship. It was 
impossible to foresee, however, the extra amount of 
water ballast that would be needed when hull 
weights were reduced by welded construction, and 
the weights of engines by further advances in 
efficiency. Finally, he considered that Mr. Nilsson’s 
suggested solution was logical, and would be a 
great help in getting rid of the complication and 
uncertainties of the old rule. 

Mr. J. B. Hutchison said that shipbuilders were 
particularly interested in tonnage measurement, 
because it was essential that any rules should be 
clear and readily applicable in relation to design. 
The present rules were of a very patchwork nature, 
built up over many years, and, with the development 
of both ships and machinery, they were very difficult 
to apply. He thought that the time had come for 
serious consideration to be given to the possibility 
of a complete overhaul of the regulations. It was 
true that a complete revision would not be without 
serious difficulties, but it seemed to him that rather 
than give any approval to the Geneva proposals, 
which in effect continued the existing anomalies, 
we ought in this country to give a lead in the 
direction of testing out whether a simpler system, 
which would be fair to all interests, could not be 
found, 

In replying to the discussion, the author said 








that, while there might be differences of opinion 
on some points, everyone would agree that rules 
should be uniformly applied in all parts of the 
world. The less complicated were the rules, the 
easier would it be to effect this. While perhaps it 
was possible to secure uniformity on the present 
systems, he would like to see the whole question 
rediscussed. The meeting then adjourned. 

The morning session of Thursday, April 6, was 
set apart for the consideration of three papers 
dealing with various aspects of electric welding. 
The chair was occupied by the President, Lord 
Stonehaven, who announced that, as the subject 
matter of the papers was inter-related, they would 
be read consecutively and taken together for pur- 
poses of discussion. 


Wevpine in Sure CoNnsTRUCcTION. 


The first paper presented was contributed by 
Mr. C. 8. Lillicrap, R.C.N.C., M.B.E., and was 
entitled “‘The Use of Electric Arc Welding in 
Warship Construction,” An abridgement of it 
was published on page 419 of last week’s issue of 
ENGINEERING. 

The second paper was read in abstract by 
Professor B. P. Haigh, D.Sc., M.B.E., and was 
enti*led ‘‘ Constructional Tests on Mild-steel Rolled 
Sections with Electrically-Welded Joints.” It gave 
an account of the latest of the investigations which 
have been made from time to time in the past 
twenty years at the Royal Naval College, Green- 
wich, in current electric welding practice. The 
series of tests described was intended to compare 
different forms of welded joint between two British 
Standard rolled sections of mild steel, in order to 
arrive at that which would justify reductions in 
scantlings without sacrifice of strength, and so 
effect important economies in ship construction. 
The unsymmetrical sections now in general use as 
frames and stiffeners were liable to warp and buckle 
under bending moments much smaller than might 
be expected from theory, and their use was dictated 
by the peculiarities of the technique of riveting, 
particularly in those connections transmitting 
bending moments between beams and frames or 
stiffeners. 

The methods of connection proposed and the 
testing mechanism employed were illustrated in 
the paper, and the general conclusions drawn 
from the investigations may be thus summarised : 
(1) Electric welding provided an effective and 
economical means of employing symmetrical rolled 
sections in ship construction, giving reliable and 
calculable strength inherently greater than was 
found in the unsymmetrical sections now in general 
use. (2) To enable symmetrical rolled sections to 
develop their full yield strengths in the neighbour- 
hood of welded joints between members meeting at 
angles, it was desirable and necessary to reinforce 
the webs of such sections, by welding in additional 
pieces arranged on the principle of a lattice girder, 
or otherwise, as convenient. (3) When angle 
joints between symmetrical rolled sections were 
welded in this manner, with suitable reinforcement, 
the full yield strength of the rolled section could 
be developed by the welded joint without using 
any knee-bracket or gusset-plate to broaden the 
base of the connection. 

The third paper was presented by Professor E. G. 
Coker, D.Sc., F.R.S., and Mr. R. Russell, B.Sc., and 
was entitled “Stress Distributions in Fusion 
Joints of Plates Connected at Right Angles.” It 
described experiments made by the photo-elastic 
method with which Professor Coker’s name is iden- 
tified, it being considered that the determination 
of the stresses in welded joints of plates at right 
angles to one another were not amenable to analysis 
by theoretical methods. The joints investigated 
were: (a) A right-angle joint in which the ends of 
the two plates were connected by a wedge of fusion 
metal and the inner faces by another wedge, the 
resultant contour of the corner being to continue 
the plate section in a bend of 45 deg. (6) A similar 
construction, but with the face of one plate partly 
overlapping the end of the other instead of the two 
inner edges just touching. (c) A right-angle joint 
with the end of one plate butting up against the 
face of the other in a T-shape; one edge of the but- 
ting plate was planed away at an angle, the fusion 








joint being that of a wedge on one side only. (d) A 
similar joint with both edges of the butting plate 
planed away, so that the fusion joint consisted of a 
wedge on both sides of this plate. The models were 
constructed in a continuous piece of transparent 
material and did not therefore reproduce exactly 
the conditions which might occur in an actual joint 
where the weld metal would have different physical 
characteristics to those of the plates themselves ; but 
a closer approach to these conditions was made by 
making narrow slits in the material on the lines repre- 
senting the joints between the fusion metal and the 
plates. These slits had rounded ends and were filled 
by strips of material to give the contact conditions 
which occur in the actual joint. The effect of pos- 
sible discontinuities of structure could thus be 
observed, 

The models so made were viewed in a beam of 
circularly polarised light, and photographs repro- 
duced showed the way in which the stresses were 
distributed. This was also demonstrated by a 
graphic method of plotted curves. The practical 
utility of the method lay in the fact that, although 
the material used was much weaker than steel, 
the stress distributions found in the particular 
forms of joint concerned were of the same nature 
as those in steel under the same conditions within 
the elastic limit. The effect of the discontinui- 
ties, which were nearly all at the external boun- 
daries of the weld, was shown to depend mainly 
on the abruptness of the changes of angle and 
of cross-section, both of which conditions, it is 
claimed, could, in most cases, be modified in 
practice without much difficulty in right-angle 
joints, with resultant minimising of the high stresses 
set up. An internal discontinuity, in effect a linear 
crack, was always a possible source of danger, since, 
if it occurred in a point of a joint under considerable 
stress acting across this barrier, the concentration of 
stress might become so great as to endanger the 
safety of the joint. This source of danger was 
difficult to avoid in lap and butt joints of plates in 
line and in tension, but not so difficult in the joints 
under consideration as, in most cases, the region in 
which the discontinuity occurred was usually one of 
low stress intensity. 

The discussion was opened by Mr. John L. Adam, 
of the British Corporation. He could, he said, 
agree with most of Mr. Lillicrap’s conclusions, but 
experience caused him to differ from some of the 
others. He did not, for instance, hold it necessary 
that the edges of a butt joint should be machined, 
he could not agree that cutting the edges of a plate 
by gas flame was to be condemned, and he could not 
endorse all the remarks in the paper as to the training 
of welders. In any case, the type of training pro- 
posed might have been outlined, as it was a subject on 
which great diversity of opinion existed. Although 
it was stated that a combination of welding and 
riveting was objectionable, no hard and fast rule 
could be laid down. Riveting to help a welded 
joint was not a good job, but welding could some- 
times be applied to a riveted joint with advantage. 
The necessity for careful fitting of a butt joint 
had been stressed, but it was more important for a 
lap joint, and it was somewhat surprising to find 
the lap joint advocated so strongly in the paper. 
He thought there was difficulty in getting good 
penetration with it. The butt joint could be fitted 
too close. If there was no possibility of getting 
a bead on the bottom of a V-butt joint, then it 
would be necessary to reinforce the weld in some 
way. As to the tendency mentioned in the paper 
for the V-butt joints to close as welding proceeded, 
he thought if the author modified the angle of his 
plate edges, and used 10 gauge electrodes, with a 
current of 10 amperes more than the normal, with 
runs of 5 in. or 6 in., instead of the 9 in. given in 
the paper, there would be no trouble. 

Mr. B.S. Varty, of the Bureau Veritas, Paris, said 
that a good deal of electric welding had been done 
in France, chiefly on tank vessels for inland naviga- 
tion. The longitudinal and transverse bulkheads, 
the decks, and certain of the outside strakes had 
been so constructed, with satisfactory results. He 
looked upon tests devised on scientific lines as of 
doubtful value. Even test pieces could be mis- 
leading. An instance had occurred with some oil 
tanks, test pieces from which had given deplorable 
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results yet the actual work was of high quality and 
satisfactory. His own view was that very careful 
inspection, followed by severe hammer tests, was 
the soundest course. The inspectors should be con- 
cerned with welding only, and should be quite dis- 
tinct from those concerned with riveted work. He 
thought that practice in constructional engineering 
was not altogether a safe guide, as the problems 
to be solved in shipbuilding were so different. He 
might mention that some splendid work had been 
done in France by the electric-hydrogen process, 
but it was, unfortunately, a rather costly method 
of welding. He felt sure that the day was not far 
distant when obsolete tonnage would be replaced 
by electric-welded ships of improved design. A 
good beginning could be made on that very usefal 
vessel, the trawler. 

Dr. L. W. Schuster began with a reference to the 
third paper. He considered Professor Coker’s 
work of particular importance, inasmuch as it 
drew attention to the concentration of stress in 
welds, a subject which was apt to be rather ignored. 
He could not, however, endorse the examples of 
right-angle joints given in the paper as of practical 
design, and showed some slides of modified forms 
in which the welded corners were rounded. His 
calculations showed that the stresses in the weld 
metal in these designs were less than those given in 
the paper, and the quantity of weld metal was less. 
He suggested that Professor Coker should pursue his 
experiments on, perhaps, similar lines, in order to 
determine the best design of universal value. 
Dr. Schuster then showed on the screen a photo- 
graph of a welded connecting-rod end, which had 
broken at each of three inner corners just where the 
author had shown the high stress concentration was 
situated. He agreed with the author that the 
discontinuities referred to in the paper were of little 
practical importance. The effect of similar discon- 
tinuities in welded joints appeared, in his opinion, 
to be exaggerated. 

Dr. Schuster then referred to Professor Haigh’s 
paper, and dealt with the statement in it that arc 
welding was definitely capable of producing joints 
with the requisite toughness. The reason for this, 
he suggested, lay in the fact that the extraordinarily 
good properties of weld metal were due to the 
exceedingly small grain size resulting in a weld 
made under the best conditions. He could hardly 
agree with the commonly-held view that, to obtain 
the best results from a metal, mechanical work on it, 
such as hot forging, was essential. A steel casting 
usually contained gas pockets and inclusions, which 
forging closed up or reduced in area, respectively. 
If the metal were pure, forging did no good at all. 
There were, however, qualifications. The drawing 
out of impure metal produced fibres which, under 
certain conditions, were advantageous and forging, 
if carried down to the correct temperature, was the 
ideal method of heat-treatment. With the com- 
paratively small mass of the individual runs of 
weld metal, when deposited in the best manner and 
with the metal free from defects, an even smaller 
grain size was obtainable than in a commercial 
forging. Dr. Schuster then referred to the testing 
of welds. There seemed to be, in the welding 
industry, a strong belief that a tensile test on a butt 
joint was a sure guide to the behaviour of a joint 
in service, and that tests on all-weld-metal samples 
were not required, and were even misleading. By 
means of diagrams on the blackboard, he demon- 
strated, in a reasoned argument, that a tensile test 
of a welded joint would actually be misleading, and 
contended that there was no proof whatever that 
the alleged difference in results given by joints and 
weld metal by itself, was due to a difference in the 
quality of the weld metal in the respective samples. 

Mr. James 8. Gillingham, R.C.N.C., confined his 
remarks to Mr. Lillicrap’s paper, as his experience 
at Plymouth and Devonport lay in the practical 
application of welding to shipbuilding. They had 
had troubles from distortion similar to those de- 
scribed in the paper, but they were being overcome. 
Experience was a great factor and he thought the 
method of shearing the plates had something to do 
with the trouble and that steelmakers could help in 
that direction. Long plates were not always delivered 
in the condition desired. Too much importance 
Should not be attached to corrosion. A small 





point in connection with electrodes was worth 
mentioning: these must be kept dry, and they now 
provided each welder with a closed metal box in 
which to keep his electrodes. To develop success- 
ful welding methods, it was necessary that there 
should be close and constant co-operation between 
the drawing office and the staff on the ship under 
construction, whilst the designer should forget all 
he had learned about the older methods of riveted 
construction. They had made extensive use of 
grids for assembly during welding. He agreed that 
all work should be done as far as possible outside the 
ship and lifted into it in a complete state, and it 
was certainly advisable to make the men comfort- 
able. Strong sunlight, for example, interfered with 
the work. The cost of training welders at Plymouth 
amounted to about 1 per cent. of the total cost of 
the work. Only two men out of 150 had had to 
be rejected as being unskilful, though only 30 per 
cent. to 40 per cent. of the total were really fit to 
employ on new construction. The remainder were 
kept on the minor and established work, which 
formed about 75 per cent. of the output at Plymouth. 
As to costs, he had found that the welded bulkhead 
was, at present, just a little cheaper than a riveted 
bulkhead. Mr. Gillingham concluded by giving 
some cost analyses of welded bulkheads, remarking 
that the figures he had quoted could, no doubt, be 
reduced in the future. 

Major J. Caldwell congratulated Professor Haigh 
on the practical nature of his constructional tests, 
The examination of welds by X-rays and similar 
methods seemed not to yield useful results so far. 
The experiments showed that weight could be saved 
by using symmetrical sections which had, further, 
the advantage of being amenable to calculations for 
stiffness and strength. Channel and similar sections 
could not be so treated in spite of what was stated 
to the contrary in the text-books. The details 
given in the paper were deserving of careful study, 
but the main point demonstrated by the experi- 
ments was that right-angle joints could be made 
sufficiently strong by the constructions adopted 
without the employment of gusset plates. Mr. Lilli- 
crap’s paper had proved of great interest and most 
of the members would know something of German 
activities in connection with the welding of ships. 
In this connection he would say that his firm, 
Messrs. Quasi-Arc Company, Limited, had produced 
a translation of Herr Burkhardt’s work ‘‘ Develop- 
ment of Electric Welding in German Naval Dock- 
yards,” on account of the valuable information it 
contained. He could not agree with Mr, Lillicrap’s 
condemnation of the cutting of plates preparatory to 
welding by means of gas blow pipes, neither could 
he endorse the dictum that the shear leg of a fillet 
weld should be %-in. longer than the tension leg. 
He held that the main desideratum of a welded 
joint was uniformity in the quality of the run metal ; 
hard spots were very objectionable. Mr. Gillingham 
had pointed out that experience was necessary to 
enable plates to be properly welded without bending 
or buckling, and in this connection he would point 
out that a natural aptitude for welding often existed. 
He had found that “ outsiders,” i.e., men who had 
not been trained in any other branch of construc- 
tional work, often became more expert than men so 
trained. 

Mr. 8. V. Goodall, R.C.N.C., referring to that part 
of Mr. Lillicrap’s paper dealing with the resistance 
to shock possessed by welded joints, said that tests 
of full-sized structures by gunfire, underwater 
attack, etc., had proved the method to be quite 
satisfactory. Professor Haigh had condemned un- 
symmetrical sections. He agreed they were undesir- 
able, but it was difficult to find suitable symmetrical 
sections for shipbuilding purposes at present, The 
Institution might, he thought, point out to those 
concerned that if the sections produced for ship 
construction were not already out of date, they 
soon would be. 

Dr. A. M. Robb remarked, in connection with the 
training of welders, that it appeared significant that 
classes in welding in Liverpool were completely 
filled by out-of-work riveters. 
to criticise, at some length, the mechods of construc- 
tion as used by Professor Haigh in the tests described 
in the paper. As an instance, he would point out 
that channel sections were not employed in an 


He then proceeded ' 





isolated manner in shipbuilding as in the tests, but 
received lateral support from the plates to which 
they were generally attached, a condition which 
made an enormous difference in their behaviour. 

Mr. Lillicrap then briefly replied to the discussion. 

He maintained that the present state of knowledge 
did not warrant the Admiralty to admit the flame- 
cutting of plates for welding, in warship construction 
at least. His views on combined riveting and 
welding were also unchanged, and he hoped this 
method of construction would entirely disappear. 
Further, he could not agree with Mr. Adam that 
there was a lack of penetration in welded lap joints. 
He admitted Major Caldwell’s advocacy of uni- 
formity of quality in weld metal was of prime 
importance, but it was still a matter of great diffi- 
culty to detect the presence of hard spots. 

» Professor Haigh followed, and said he would have 
welcomed some discussion on the question of fatigue, 
particularly from Mr. Schuster. The charge as to 
unrea! conditions in his experiments might be met 
by saying that they were primarily designed to 
establish fundamental principles, and to do this 
required the elimination in the laboratory of as 
many variables as possible. 

Professor Coker discussed Mr. Schuster’s sugges- 
tions in a brief reply, and the session then terminated. 
(Z'o be continued.) 








THE ENGINEERING OUTLOOK. 
X.—ConstTRvUCTIONAL ENGINEERING. 


In addition to the construction of buildings, 
bridges, &c., the installation of heating, lighting and 
sanitary apparatus, erection of factory plant and 
equipment, are partly included under the term 
constructional engineering. Other work of a similar 
character is usually considered as part of the elec- 
trical engineering trade and the heavy iron and 
steel trades. Thus it is difficult to have a very 
clear-cut conception of the limits of the field covered 
by this industry. At the same time, its genoral 
nature and the character of the influences affovting 
it are sufficiently clear. The trend of employment 
in recent years is shown by the Ministry of Labour 
Statistics given in Table I. 

Tastx I.—Numbers Employed in Constructional 
Engineering. 





Insured. | Unemployed. Employed. 
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July, 1923 23,230 =| 20,414 
» 1924 23,990 | 2,861 21,129 
1925 25,880 3,044 22,836 
1926 27,110 | 4,212 22,898 

» 1927 27,460 1,857 25,603 
te 27,290 | 2,146 25,144 
» 1929 ..| 28,240 2,287 25,953 
Ts ee 27,970 4,889 23,081 
” 3981 || 29;580—Ss| 7,108 22°472 
» 1932 29,300 10,102 19,198 

| 





In spite of a steep rise in unemployment, the 
numbers insured have reacted very slightly as 
compared with many branches of engineering. This 
industry had expanded very rapidly up to 1931, 
the value of its output in 1930 having amounted to 
19,279,0007. as compared with 11,900,000/, in 1924. 
The economy campaign of 1931, however, reinforced 
the contractive effects of the world depression on 
the requirements of manufacturing industry and 
commerce by retarding building programmes and 
public works, so that by 1932 the numbers employed 
had fallen to a lower figure than in any previous 
year since the figures have been available. 

As regards the prospects for 1933, these depend 
entirely on the policy with regard to economy or 
spending that the Government adopts. It must 
still be concluded that there is little prospect of 
any general revival taking place in time to affect 
the results of this year’s trading. Writing a year 
ago, it was hoped that during the next twelve 
months a policy of national reconstruction in both 
the social and industrial spheres would be embarked 
upon. Unfortunately, this hope proved to be over- 
optimistic, though signs have not recently been 
wanting that it may now be fulfilled. It can only 
be said that if during 1933 such a policy is vigorously 
pursued, a very busy period awaits the construc- 
tional engineering industry, and 1932 will be for 
it the worst year of the depression. 
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CONCLUSION, 


The main and most easily defined branches of the 
engineering industry have now been examined 
individually, but it would be incorrect to suggest 
that the industry as a whole has been reviewed 
without taking into account the very considerable 
group of industries embraced by the term “* general 
engineering.” This term covers such a wide variety 
of activities that it would be idle to attempt an 
analysis on the lines followed in the case of well- 
defined branches of engineering. An _ excellent 
index of activity is, however, to be found in statistics 
of employment. 

The official statistics in the unemployment 
insurance tables of the Ministry of Labour, under 
the heading “General Engineering and _ Iron- 
founding,” actually include the workpeople engaged 
in the manufacture of textile machinery, locomo- 
tives, agricultural machinery and machine tools, 
branches which have already been dealt with in 
previous articles, The total employment in these 
branches is not, however, sufficiently large to 
affect the general conclusions which may be 
drawn from Table II as to the position of general 
engineering. 





Taste II.--Numbers Employed in General Engineering. 
Insured. Unemployed Employed 
1v2s | 666,950 136,532 530,418 
1924 628,360 90,796 537,564 
1925 | 623,270 77,912 545,358 
1926 | 612,340 109,609 502,731 
1927 600,390 55,241 45,149 
1928 581,180 56,678 524,502 
1920 586,750 53,002 533,748 
1930 592,250 99,039 493,211 
1931 576,380 167,874 408,506 
1932 551,200 166,199 385,001 


| ' 

The further fall in employment has been much 
less catastrophic than in the preceding years of the 
depression, and may, in view of the steady figures 
of unemployment, be mainly attributed to elimina- 
tion from the numbers insured of abuses of the dole. 
It would be surprising to see any further reduction 
in the numbers insured, and indeed, it may be 
assumed that the post-war equilibrium in these 
figures has been reached, from which level subse- 
quent development will again take place. Between 
1924 and 1930 the value of the gross output of some 
of the more important trades covered by this 
heading rose from 77,070,0001. to 94,587,000/., and 
the net output per head from 215i. to 225l. per 
annum, 

Since the first of these articles was written in 
December last, no radical improvement has taken 
place in the world situation. Indeed, new elements 
of enormous potential consequence have appeared, 
the evaluation of which is as yet impossible. 
From a purely material standpoint, it must be 
confessed, things have got worse. The American 
debacle, although stayed by the vigorous action of 
the new President, is bound to have untoward 
repercussions before its full effects have been elimi- 
nated. The position in Germany has introduced a 
new degree of uncertainty into the political situation 
of Europe, which now presents a more unfavourable 
aspect than at any time since the war. It may be 
fanciful in such circumstances to detail any grounds 
for hope; and yet the very magnitude of the 
repeated disasters that have fallen upon the world 
in the last three years does at last seem to be 
having its effect in inducing a more rational and 
accommodating psychological atmosphere. 

Success of the Disarmament and World Economic 
Conferences appears at last to have impressed itself 
on the minds of the statesmen of the great Powers 
as essential. In America and ‘n France, formerly 
two of the most rigorous Protectionist countries, 
strong movements for international tariff reductions 
have recently been inaugurated. On the other 
hand, it must be realised that the practical diffi- 
culties in the way of reaching agreed disarmament 
and tariff reduction are enormous, Even if success- 
ful ultimately, progress is likely to be slow. As 
far as the external situation is concerned, hopes 
are therefore slender as to their basis and modest 
as to their immediate promise for 1933. 

Internally the position is not necessarily so 


has followed the balancing of the Budget and the 
reduction of the adverse balance of payments is 
now a well-established fact. As against almost 
any other country, our actual position and the rate 
of decline in our standard of living compares most 
favourably. A declining economy is, nevertheless, 
as pointed out by Adam Smith, a melancholy one 
in which to live or conduct business. The centre 
of interest and the main hope for the current year 
must therefore be that the restored credit and safe- 
guarded trade balance of this country will be made 
use of to carry out a vigorous policy on the lines 
recently advocated by Mr. J. M. Keynes. Such a 
policy could, before the end of 1933, reverse the 
declining trend in the fortunes of the British engi- 
neering industry and give a material and psycho- 
logical stimulus which would enable the industry 
as a whole to carry on until the slow process of 
world recovery gets under way. 

Taking stock of the whole period during which 
this series of articles has appeared, the main diffi- 
culty which has confronted the British engineering 
industry in the re-establishment of its pre-war 
competitive power has been the problem of unduly 
high sheltered wages. It should be recognised that 
even now, well on into the fourth year of the world 
depression, nothing material has been done to 
adjust that disequilibrium in this country. Apart 
from the protection of an unstable exchange, the 
industry would be in no better case relatively to 
its competitors than it has been in the past. Unless, 
however, the protection of the fluctuating exchange 
is removed by a return to the gold standard at some 
level, the enormous impediment will remain in the 
way of a revival of international trade, and indeed 
of a recovery of prices. It must therefore be 
assumed that Great Britain will return to the gold 
standard sooner or later, and that when she does 
so engineering exports will find obstinate compe- 
tition in overseas markets even if very high tariffs 
and exchange controls are removed. Even from 
the long-term view it would seem to behove the 
leaders of British engineering to press for a well- 
conceived policy of national reconstruction which 
may supply in some measure a deficiency caused by 
the failure of export markets, which may not return 
for many years. 


THE LATE MR. R. ORSETTICH. 


ELEcTRICAL engineers will learn with great regret 
of the death of Mr. Robert Orsettich, which occurred at 
Sutton Coldfield, on March 31, at the age of 57. His 
name will be one of those which will be inseparably 
connected with the growth of the Witton Works of 
the General Electric Company, and with the develop- 
ments in electrical engineering for which that company 
has been responsible during the last thirty years. 

Robert Orsettich was born at Trieste and received his 
education in that town and at the Universities of 
Gratz and Vienna, After a short period with the 
Austrian Lloyd, he was employed with the Lah- 
meyer Company, with whom he was engaged on 
the installation of plant in Germany and in Italy. 
His next engagement was with Messrs. Siemens- 
Schuckert Company, whom he represented at the 
Paris Exhibition of 1900. Shortly afterwards, he 
began his long connection with this country, when 
he was appointed chief draughtsman to Messrs. 
Armstrong-Whitworth, while in 1903 he became 
chief engineer of the Witton Works of the General 
Electric Company, Limited, a position he was still 
occupying at the time of his death. In 1903 the 
electrical industry was, of course, much smaller 
than it is to-day, and since that date the progress 
that has taken place, both on the technical and 
the industrial side, has been so enormous as almost 
to savour of romance. In this development the 
firm with which Mr. Orsettich was connected has 
je age a great part, and has extended its activities 
rom the manufacture of the smaller apparatus of the 
industry to products of the largest size and most 
modern design. It would not be going too far to say 
that Mr. Orsettich’s part in this work was outstanding, 
or that his knowledge and versatility not only stood him 
in good stead, but made him many friends, since they 
were always at everyone's disposal. He was largely 
responsible for the improvement in the appearance of 
electrical machinery, for, however efficient a unit might 
be, it did not meet with his approval unless he was 
satisfied with its “lines.’’ More recently, he played a 
leading role in the development of electric ship propul- 
sion and of mercury rectifiers. 


tion of Electrical Engineers in 1902 and became a 
member in 1909, shortly afterwards contributing a 
paper on the “Standardisation of Electrical Machi- 
nery.”’ 








THE LATE MR. J. PARRY. 


WE note with regret the death of Mr. Joseph Parry, 
which occurred at his home at Waterloo, near Liver 
pool, on April 2. Mr. Parry, who was for many years 
water engineer to the Corporation of Liverpool, was 
born in September, 1843, and received his education 
at Liverpool Institute and at Queen’s College. In 1863, 
he entered the engineering department of the Liverpool 
Corporation Waterworks as a junior assistant. He 
was engaged, under the late Mr. Thomas Duncan, in the 
various works then in progress for the water supply of 
the City, including reservoirs, wells and filter beds. He 
also assisted Mr. Duncan in his practice as a consulting 
engineer and in Parliamentary work. From 1871 to 
1880, he held the position of assistant water engineer to 
the Liverpool Corporation under the late Mr. G. F. 
Deacon, who had been appointed to the dual position 
of borough and water engineer in 1871. In addition 
to the ordinary duties attached to his position, namely, 
the superintendence of the gravitation, pumping and 
other engineering works of the water department, Mr. 
Parry was entrusted with the carrying out of measures 
for the discovery and repression of waste. 

In 1880, Mr. Deacon resigned the office of borough en- 
gineer, while retaining that of water engineer, in order 
to devote his whole attention to the new Vyrnwy works 
which had been authorised by Parliament in that year. 
At the same time Mr. Parry was placed in sole charge of 
the Rivington, Chorley, and other existing works of 
the Liverpool Corporation, and subsequently designed 
and carried out extensions to these installations. After 
the completion of the Vyrnwy works, Mr. Deacon 
resigned his position as water engineer to the Liverpool 
Corporation and commenced practice as a consulting 
engineer in Westminster. Mr. Parry succeeded to the 
position and continued to occupy it until his retirement 
For some years afterwards he continued to serve the 
Corporation in a consulting capacity, and also opened 
a private practice as consulting engineer. He became 
an associate member of the Institution of Civil Engin- 
eers on March 2, 1875, and was elected to full member- 
ship on February 8, 1887. He joined the Royal Sani- 
tary Institute as member in 1912, and was made a fellow 
in June, 1914. 


ALL ELECTRICALLY-WELDED 
BUILDING. 


A ONE-STOREY factory, which is now being erected in 

Victoria-road, North Acton, is interesting from the 
fact that in its construction welding instead of riveting 
is being employed throughout, this work having been 
undertaken as a demonstration by Messrs. Agile 
(London), Limited, 32, Alfred-place, London, W.C.1. 
The factory covers an area of 4,060 sq. ft. and has a 
40-ft. span. The steel framework, the material forming 
which was supplied by Messrs. Aston Construction 
Company, Limited, Eagle Wharf-road, London, N.|, 
consists of 24 stanchions, 10 of which are arranged 
along each of the sides and two at the ends. The sec- 
tions forming the stanchions were delivered on site cut 
to length, and #-in. fillets were then welded on to form 
the bases. The material for the trusses, which are 
supported on these stanchions, was similarly delivered 
and was laid out on concrete stools, welding being 
effected after the parts had been set to exact size. 
The }-in. fillets on the angle bars were also welded 
on before the finished trusses were raised into posi- 
tion and welded to the stanchions. The contraction 
due to these operations is said to have been very 
slight, and could have been counteracted by straining 
the bars with clamps before the welding took place. 
In this way most of the gusset plates generally employed 
and many of the cleats have been displaced, while it 
has been possible to utilise a simple design, especially 
at the bases of the stanchions and the centres of the 
truss. 
It is claimed that by using welding instead of riveting 
a saving of about 9 per cent. in material has been 
effected, and this could have been increased to as 
much as 20 per cent. had the structure been heavier 
and of the multi-storey type. The saving in the cost 
of the steelwork was about 15 per cent. All the work 
has been carried out by a single welder, the electrodes 
used being of the coated type, the metal in which had a 
tensile strength of 28 tons to 32 tons per square inch 
and an elongation of 18 per cent. to 22 per cent. over 
22 in. 











Tue Brrrish ELecrricaL AND ALLIED MANUPAC- 
TURERS’ AssocriaTION.—The annual dinner of the British 
Electrical and Allied Manufacturers’ Association, 36 and 
38, Ki y, London, W.C.2, will be held at the 
t Rooms, Great Queen-street, London, Ww.c.2, 








desperate. The restoration of British credit which 


Mr. Orsettich was elected an Associate of the Institn- 


on Thursday, May 18. Lord Derby will preside. 
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Fia. 1. 


LineR-CuMFLOW Mixer witH Batcu LOADER. 





Fie. 2. 


REVOLVING-PAN CONCRETE 
MIXER. 


A DISTINCT innovation in the way of concrete mixing 
machinery has recently been introduced by Messrs. 
The Liner Concrete Machinery Company, Glasshouse 
Bridge, City-road, 
known as the Liner-Cumflow concrete mixer, and is 
designed for mixing semi-dry, semi-plastic, semi-wet, 
and wet concrete. It is illustrated in the accompany- 
ing Figs. 1 and 2, from which it will be seen that the 
modern type of tilting-drum concrete mixer has been 
discarded in favour of a type having a revolving 
flat-bottomed pan, in which a star or radiating set of 
blades with its axis vertical, but set eccentrically to the 


Newcastle-upon-Tyne. This is | 





INTERIOR OF Mix1na Pan Arter DISCHARGE. 


|axis of the pan, revolves in the same direction; 
| hence the term “ Cumflow.” The star revolves at a 
| high speed, while the pan revolves at a considerably 
| lower one. The arms of the star are of different 
lengths, so that, in one revolution the blades sweep 
through a number of paths, which, though circular 
relative to the star axis, are converted into loops 
| relative to the material being mixed, by the motion of 
the pan. The resultant pattern due to the different 
paths is extremely complex and the mixing is of a very 
intensive character, one revolution of the pan sufficing 
| to turn over the whole batch. The mixing is assisted 
| by a fixed side blade which not only turns the batch 
over, but ensures that the whole of it is fed to the 
star. From an inspection of the machine in operation, 








it would seem that the makers’ contention that no 
balling or separation can occur is well founded. One 
obvious contributing cause to this is that, owing to 
both pan and star revolving in the same direction, it 
is impossible for the material to pile up against the 
blades of the star. 

The pan revolves on rollers and is driven by a bevel 
pinion meshing’ with a ring of peripheral teeth as 
shown in Fig. 1. There is no central column as in 
a mortar machine, the centre of the pan being occupied 
by an aperture through which discharge takes place 
when the door closing it is opened. When this is done, 
a guide blade partly surrounding the star, and normally 
above it, is automatically lowered to the bottom of the 
pan, when the movement of the star sweeps the mixed 
material to the opening and empties the pan in one 
revolution. 

The pan is quite clean after discharge as shown in 
Fig. 2, in which this operation has just been com- 
pleted, The machine illustrated has a pan 4 ft. 6 in. 
diameter, with an input capacity of 9 cub. ft., which 
provides a minimum output of about 14 cub. yards 
per hour. The time required to mix a full batch 
is only 40 seconds. The machine, as inspected, 
was motor-driven, with double-reduction gear. From 
this, the drive was taken direct to the bevel wheel 
rotating the pan, and by way of bevel gears and a 
train of spur wheels to the star. Ball bearings are 
fitted throughout and grease gun nipples are provided 
for all moving parts. Other forms of motive power 
can be provided. Similarly, although the machine as 
shown in Fig. 1 is of the fixed type, a portable form can 
be supplied. Again, for the power-driven batch loader 
shown, a fixed hopper can be substituted. When 
mixing certain aggregates such as facing material, tile 
concrete, &c., a roller may be substituted with ad- 
vantage for one of the blades on the star, as seen in 
Fig. 2. This assists the action of the blades by introduc- 
ing a kneading or rubbing action. The roller is hinged 
so that it rides on top of the material without any 
tendency to crush it, and it can be set so that it runs at 
any required distance from the bottom of the pan 
when in its lowest position. In larger size machines 
than that illustrated two stars are fitted, one revolving 
with the pan and the other against it. 





A SUGGESTED METHOD FOR MINI- 
MISING VIBRATIONS IN SHIPS.* 
By Professor C. E. Inarts, M.A., LL.D., F.R.S., O.B.E. 


THE method suggested in this paper for minimising 
transverse vibrations in girders is based upon a principle 
of mechanics which is well known, and, for years past, 
has been utilised to eliminate torsional oscillations in 
crankshafts. Although it is inconceivable that the 
application of this same principle to the reduction of 
vibrations in girders (including in this term ship 
structures) has been altogether overlooked, the possi- 
bilities of this method do not appear to have received 
the consideration they deserve. 

The mechanical principle involved can be explained 
by reference to Fig. 1, which shows a mass M, supported 
by a vertical helical spring. To this vibrating system is 
attached another vertical helical spring supporting 
amass M,. If the upper end A of the top spring is 
given a vertical periodic motion of semi-amplitude a 
and frequency n, then, after the motion has become 
steady, the semi-amplitudes of the vertical oscilla- 
tions induced in M, and M, are 

n,? (n.* — n®)a 


(n,® — n*) (ng? — n*) — M, n?n,* 
M, 
and 
nina 


— —— . 


= M 
(n,® — n*®) (n.? — n*) — —2 nn? n,? 
1 Z M, 2 


respectively, where n, and n, are the natural frequencies 
of the two springs, when hung up separately, carrying 
their respective loads M, and M,. 

From these results it appears that, when n, = n, 
the suspended mass M, is brought absolutely to rest, 
and that the vertical motion of M, has a semi-amplitudé 

2 
~ at = a, the negative sign indicating that the 
motion of M, is antiphased to that of A. For this 
particular applied frequency (n = n,), as A rises, and 
thereby produces an upward pull in M,, this effect is 
completely neutralised by the pull in the lower spring, 
due to the descent of M,. The application of this 
principle to the neutralisation of transverse vibrations 
in @ beam is fairly obvious. A beam in a sense may be 
regarded as a loaded spring, and, if its supports are 
given a periodic displacement, large oscillations will be 
developed if the applied frequency coincides with one 
of the natural frequencies of the beam. Thus for a 





* Paper read before the Institution of Naval Architects, 
on Friday, April 7, 1933. Abridged. 
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horizontal beam, if its fundamental natural frequency 
for vertical oscillations is n,, excessive oscillations will be 
developed if the supports are subjected to a vertical 

riodic movement having this same frequency %,. 

is oscillation can be completely eliminated if, from 
the beam, a mass is suspended by a spring of such a 
strength that the free frequency of this suspended mass 
is also m,. Under these circumstances the movement 
of the supports instead of vibrating the girder only 
vibrate the suspended mass. 

The suspended mass need only be a small fraction of 
the mass whose oscillations are to be neutralised. 
Theoretically it can be indefinitely small, but to keep its 
movement within reasonable limits it should not be less 
than about 2 per cent. of the equivalent spring- 
supported mass. Thus for the case of a girder of 
uniform section, freely supported at its ends, and carry- 
ing a uniformly distributed load, if the total distributed 
mass is M the fundamental frequency can be obtained 


M concentrated at the centre, 


by treating the mass as = 


1 F 
100 M will be all that is 


necessary to neutralise synchronous oscillations. The 
results stated with reference to the vibrating system 
shown in Fig. 1 assume a complete absence of damping, 
and, in consequence, as a means of neutralising oscilla- 
tions in M,, the supplementary suspended mass is 
very selective initsaction. It can be tuned to eliminate 
completely the movement in M, for one particular 
applied frequency, but for others M, will solibtn and 
for two particular frequencies the oscillations will be 
excessive, The two critical frequencies are given by 


and a suspended mass of about 


M 
(n,? — n*) (n,*? — n*) Zz n? n,*. 
If n, = n,, which is the condition necessary to eliminate 
synchronous oscillations in M,, the equation for the 


two critical frequencies takes the form 
M 
nt — nt n,® 2+ —3 + nt = 0, 
M, 


and the two critical frequencies are given by the values 


, My, M, M,* 
wan  ( : zi) £ Ve + ais |: 

Suppose 

My, 1 

M, 450’ 
then 
n® = m,*[1-O1 4 0-142) = nn? x 1-152andn,* x 0-869, 
that is, 


n 1-07 n, and 0-93 n,. 

Unless the applied frequency can be relied upon to 
remain exceptionally constant, the presence of these 
two critical frequencies, only 7 per cent. above and 
below the value of n,, constitute a menace which may 
well make the cure worse than the disease. To avoid 
this difficulty, and to make the device efficacious at all 
frequencies, the motion of M, must be damped. By so 
doing, a complete absence of motion in M, cannot be 
effected for any given — frequency, but, against 
that, the oscillations at other frequencies are prevented 
from mounting up to any serious extent. The vibrating 
system, when damping is introduced, corresponds to 
that illustrated by Fig. 2. The motion of M, relative 
to M, is supposed to be subjected to a fluid-friction 
type of damping, the resistance to movement being 
given by 47M, qv,, where v, is the velocity of M, 
relative to M,. Also, quite independently of the motion 
of M, relative to M,, it is assumed that the motion 
of M, is resisted by a force 4 w np M, v,, where v, is the 
velocity of M,. If the point of suspension A is given a 
periodic vertical displacement asin 2ant, then a, 
and a,, the semi-amplitudes of the vertical movements 
induced in M, and M,, are given by 


47? nati! 
a, 
Cd (m)}® + [yb (mht 


{ngt + 4n? ng}? 


a! 2 2 
my” i(my n*) 
a) 


(ng? — n®? + 4nt*ng?tt 
where 
' N } 
}(n) né n? n+ n,? ( l 7) 4 mp nd f 
ni? n,', 
and 
ea J My 7] 
¥(n) = 2n } nal »* ( 1 + u,)~ m* | np (n® ns} 


[The paper next explains the method whereby these 
results have been established, and illustrates the 
general theory by numerical examples. Solid friction 
damping is also discussed, and the author then proceeds 
to deal with the a of the results to girders.} 

For a girder of uniform mass and section, freely 
supported at the fundamental ‘ 


its ends, natural 


frequency is unchanged if the distributed mass of the 
girder M is replaced by a mass $ M, concentrated at its 
centre. The girder then is dynamically equivalent to 
a mass } M supported from a spring devoid of inertia. 
In order to minimise synchronous fundamental oscil- 





lations, the additional suspended mass need hardly 


co] 


exceed * . =» that is 1 per cent. of the total mass of 


the girder. 

If the girder is spanning a gap / and supporting 
additional masses m,, mg, m, &c., situated at distances 
d,, dy, ds, &c., from an end, the equivalent central 
spring-borne mass is 
. +m, sin? ™ “2 + &e. 

For a girder of uniform mass encastered at its ends, 
| the equivalent central spring-borne mass is # M, and 
if, in addition, it supports masses m,, m,, m,, &c., 
situated at distances d,, d,, d,, &c., from one end, the 
equivalent central spring-borne mass is increased to 


iM + m, sin?” 


#M + m, sin* 4 + m, sin* ove + &e. 


If the oscillation it is desired to minimise possesses 
intermediate nodes, two or more damping devices 
should be employed. Thus for the one-node case, 
illustrated by Fig. 11, if the girder is of uniform mass and 
section, the damping device can take the form of two 


Fig.2. 
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The exact way in which this damping device can be 
utilised to minimise ship vibrations is a matter on which 
|the author is not competent to offer an opinion. 
Prevention is always better than cure; but no matter 
how much care is taken, vibrations in some parts of 
the structure of a ship are almost inevitable. Too 
much attention cannot id to balancing, not merely 
the main engines, but the auxiliaries, and the 
avoidance of types of reciprocating engines which are 
inherently lacking in balance. But even when this is 
done, there still remains the vibrating influence of the 
propeller blades due to their passage through water 
of varying velocity. This disturbing influence is 
inevitable, and it may very likely set up synchronous 
oscillations in the frame of the ship, particularly in the 
region near the stern. How far the cure suggested in 
this paper is applicable to the general frame of the 
ship could only be ascertained by practical trial; but 
for minimising vibrations in individual beams, which 
in any particular ship are found to pick up oscillations 
of a resonant character, there can hardly be any doubt 
that this damping device would be efficacious, and it is 
in the hope that some naval architect will be induced 
to give this method a trial that this paper has been 
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spring-supported masses as indicated diagrammatically, 


the mass in each case being of the order S00 M, where 


M is the total mass of the girder. Fig. 12 shows one 

form of the damper which can be attached to the flange 

of a girder of I section. The oscillatory mass M, is in | 
the form of a thick rectangular plate supported on four | 
helical springs, the plate being guided by four vertical 

rods set in the framework by which the apparatus is | 
attached to the flange of the girder. The damping | 
of the motion of M, can be provided by a central dashpot, | 
| consisting of a piston, with suitable orifices, working in | 
|a cylinder containing some liquid of the requisite | 
| viscosity. Alternatively the damping can be provided 

| by two plates attached to the framework, ing on | 
either side against a central plate attached to M,, 

the pressure being adjusted by means of a spring. 

In cases where space is not available on the upper 
or lower flanges of a girder, the damper can be fitted | 
to the web in the manner indicated by Fig. 13. The 
mass M, in this arrangement is carried on an arm 
pivoted at one end and spring supported at the other, | 
and the necessary damping can be supplied by friction 
introduced at the pivot. For the sake of symmetry, it 
is preferable to employ a pair of pivoted masses, one 
on each side of the web. 

For minimising lateral oscillations, the arrangements | 
shown in Fig. 14 can be adopted. The mass M, takes | 
the form of two discs mounted on a common spindle 
AB, the spring control being given by the flat steel 
strips indicated by S on the figure. The force damping 
the motion of M, can conveniently be provided by a 
piston attached to the girder working in an axial hole 
bored through the spindle A B. 














The apparatus is not costly, its 


communicated. 
addition to the weight of the structure is negligible, and 
it calls for little or no attention and maintenance. 
At its worst it could do no harm, and atits best it might 
be of real benefit in freeing a ship from local fatigue, 
and at the same time adding to the comfort of 


passengers. 








MECHANICAL-DRAUGHT EQUIPMENT AND FAN MAN‘ 
FACTURE.—Despite unusually difficult trading conditions 
during 1932 and the general dullness both in inquiries 
and orders in practically every market, Messrs. Davidson 
and Company, Limited, Sirocco Engineering Works, 
Belfast, are able to report that the year 1932 has been 
a fairly busy one. The year has witnessed the practical 
completion, by the firm, of the Dunston power-station 
contract for mechanical-draught plant, including dust- 
collecting equipment. Many other important contracts for 
similar installations at North Tees, Woolwich, Battersea. 
Ironbridge, Deptford West, and Canton power stations 
have also been undertaken. Notable contracts have 
also been secured for heating, ventilating, steam-remova!, 
air-conditioning, and similar installations in paper mills. 
silk works, printing works, and other buildings. On 
the marine side, Sirocco ventilating units were installed 
in the motorships Georgic and Highland Patriot, and 
in the S.S. Erin, while, in addition, a number of vessels 
were supplied with Aeroto patent screw fans, chiefly 
for the circulation of air in refrigerated holds. As 
stated in our columns, early in 1932, Messrs. Davidson 
acquired the fan patents and trade-mark rights of Messrs. 
Aeroto, Limited, formerly manufacturers of the Aeroto 
screw fan, a aneuviieed axial-flow fan of particularly 
high efficiency. Aeroto-type fans have been extensively 
installed in the new Bank of England building, and are 
also being supplied for use on the London Underground 
| Railway extension to Cockfosters, 
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THE RELATIONSHIP OF ENGINEER- 
ING TO METALLURGY.* 


By Prorsssor F. C. Lza, O0.B.E., D.Sc., M.Inst.C.E., 
M.I.Mech.E. 


In looking back over the remarkable developments 
in engineering that have taken place during the last 
150 years, contemplating some of the problems of 
to-day, and thinking of the probable developments 
of the future, it is at once apparent that every important 
step in engineering that has been made since James 
Watt, while walking over Glasgow Green, conceived 
the great idea of the independent condenser, could 
only be fully exploited when new materials and new 
methods of fabrication had been developed suitable 
to the new demands. To-day, it is clearly recognised 
even by the politicians, who are by no means as alive 
as they should be to the importance and significance 
of great technical inventions in relationship to the task 
of Government, that the invention of Watt had great 
social and political consequences; but it is often over- 
looked, even by engineers and metallurgists, that years 
of labour were required after the idea had occurred 
to Watt, and the fundamental experiments had been 
carried out, before the metallurgical and engineering 
difficulties had been overcome and those splendid 
engines were constructed by Boulton and Watt, which 
for a century or more performed their task with great 
efficiency. 

The remarkable progress made in the production of 
steel in the third quarter of the Nineteenth Century, 
the development of steel castings and alloys for valves, 
pumps and ancillaries of steam plant, supplemented 
by the growing knowledge of the control of the 
physical properties of metals and the extraordinary 
improvement in machine tools, encouraged by the 
development of better and better tool steels—metal- 
lurgy and engineering working hand in hand—have 
all been helpful, and further developments can only 
come from an even more active co-operation in the 
future. The remarkable progress in very recent years 
of the internal-combustion engine, with the extra- 
ordinary possibilities of 1 h.p. per 1 lb. weight, have 
only been made possible by the development of alloy 
steels for valves, magnetos, crankshafts and other 
highly-stressed parts, and of the remarkable light 
alloys of aluminium and magnesium which, not only 
because of the relatively small specific mass, allow 
very high reciprocating speeds, but also because of 
their ability to conduct heat rapidly admit of very high 
temperatures of the gases within the cylinders. 

The efficiency of engines depends upon the upper 
limit of the working temperature, the lower limit 
being practically fixed by the atmosphere, and the 
limits that the engineer can safely use for the produc- 
tion of power in steam units are fixed by the properties 
of the materials available for the superheater elements, 
valves, and the parts of turbines subjected to high 
temperatures. What is required for superheater 
elements is a metal with good conductivity that will 
transmit heat to a fluid at temperatures higher than 
500 deg. C. through a wall sufficiently strong to with- 
stand high pressures. The heat cannot be transmitted 
through the wall without a drop of temperature and 
the heated surface must of necessity be at a higher 
temperature than the fluid. The thicker the wall the 
greater the difference of temperature on the two sur- 
faces, and it is necessary therefore from the point of 
view of heat transmission to make walls as thin as 
possible. The thinner the walls the greater the 
stresses due to the internal pressures and the greater 
the risk due to corrosion. At temperatures of the 
order of 500 deg. C. and upwards steels creep con- 
tinuously at very low stresses, and with the materials 
available, and which can be conveniently fabricated 
to the desired shapes and built into suitable units, very 
serious difficulties are encountered in attempting 
to work at high pressures and temperatures beyond 
500 deg. C. The difficulties are, however, not confined 
to the heating elements when attempting to use high 
pressures and temperatures. Joints cannot be main- 
tained without considerable stresses in bolts or other 
connecting elements, and these not only tend to creep, 
but when made of certain steels they tend to embrittle- 
ment. Although, as far as the writer is aware, no 
serious difficulty in turbines has arisen owing to the 
materials becoming embrittled at the temperature of 
working, difficulty has been experienced by bolts and 
studs after prolonged heating, showing brittleness 
when cooled down for repair p In chemical 
plant, especially in those cases in which nascent hydro- 
gen may come into contact with surfaces heated to 
high temperatures, serious difficulties, due not only 
to creep but also to chemical changes at the crystal 
boundaries, are probable with certain types of steels, 
and the demands made upon metals are very severe. 
Here some success has been gained by heating the 


° Presidential Address delivered before the Sheffield 





contents of vessels from within the vessel and not 
through the walls of the vessel. The walls can, there- 
fore, kept at much lower temperatures than the 
contents of the vessel and the risk of creep, embrittle- 
ment, corrosion and chemical action at crystal boun- 
daries is considerably decreased. 

While metallurgical progress has made possible 
great changes in engineering practice, developments 
in engineering have had a corresponding effect upon 
metallurgy, making possible not only much larger units 
and mechanically orautomatically controlled operations, 
but also it has introduced into metallurgical practice 
in this century methods that seem likely, not only to 
have great significance for metallurgy itself, but 
may be a determining factor in shifting the industrial 
areas of the world. The application of the electric 
furnace had very considerable influence on metallur- 
gical development, particularly in connection with 
aluminium and the alloy steels. In 1910, about 
52,000 tons of steel only were produced in electric 
furnaces. Before the remarkable slump in steel 
production of this last year (1932) the quantity of steel 
produced in electric furnaces had been growing, s0 
that in 1925 it was over one million tons, and in 1929, 
out of a total world production of 120,000,000 tons, the 
steel produced in electric furnaces was probably of 
the order of two million tons. 

The demands being made by the engineer for better 
and better tools, for alloys that will meet the needs 
of power production, chemical processes, and for 
many other purposes, would appear to make it impera- 
tive that the production of alloy steels will become 
more and more important, and electric furnaces are 
likely to be of growing importance in the future. 

Before leaving the relationship between metallurgy 
and electrical ae, ° brief reference should 
made to the very extraordinary developments that have 
taken place during the last forty years in electrical 
machinery, made possible in no small measure by 
metallurgical research. The introduction of new alloys 
with particular magnetic properties have been of the 
greatest possible significance to the electrical engineer, 
including the non-magnetic alloys, alloys with very 
great permeability such as the mualloys, with high 
coercivity and other properties, that have led to 
developments in well cables and apparatus 
of many kinds, of the greatest social and industrial 
importance. In connection with overhead lines there 
is still a great deal to be done. Cables of high con- 
ductivity, allied with —- and ability to resist re- 
peated stresses, produced by vibrations due to wind 
and other causes, are not yet completely satisfactory, 
and there is still room for research in this direction. 


an interesting example of the close relationship exist- 
ing between engineering and metallurgical progress. 
In the Eighteenth Century, following upon the im- 
portant discovery that coal could be used as the fuel 
for making cast iron, the possibility of making large 
castings of a curved shape, which could be fitted to- 
gether to form arches, led to the making of the first 
iron bridge, which to-day, 150 years after its erection, 
spans the River Severn in the Coalbrookdale Valley. 
The girders were cast in the well-known foundry owned 
by the Darby family until recent times. Following the 
“Tron bridge’? many cast-iron arch bridges were 
erected, notably the Southwark Bridge over the 
Thames and the bridge over the Tees at Sunderland. 
The arches for a number of these early bridges were 
cast in the Walker foundry at Rotherham. In the 
early days of railway development many cast-iron 
girder and arch bridges were made and wrought-iron 
built-up girders came into use. In 1848, a Government 
Commission reported on the use of wrought iron for 
bridges ; the report is an interesting document and is 
well worth perusal by the earnest engineering student. 
In factory and workshop construction, in the middle 
years of last century, both cast iron and wrought 
iron were largely used, replacing wood, but not many 
years were to elapse after the issue of the report to which 
reference has just been made before the Siemens and 
Bessemer processes for the making of steel were made 
a practical success, and from 1870 until the present 
day, the dimensions of steel structures have been 
increasing, so that buildings more than 1,000 ft. in 
height, and bridges of spans up to 3,500 ft., have been 
constructed. 

The development of aircraft and the desirability of 
making structures as light as possible consistent with 
strength made a further demand upon the metallurgist 
for materials of necessary strength and lightness. The 
perfection of electric furnaces for the making of 
aluminium, and the discovery of the remarkable series 
of alloys of aluminium, following carefully planned 
researches, some of which could not only be cast but 
also extruded and forged at suitable temperatures, 
led to the use of the well-known alloy Duralumin (4 per 
cent. Cu., 0°5 cent. Mn, 0-5 per cent. Mg) for the 
construction of the first rigid airships. To-day, as is 
well known, various early difficulties have been largely 
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overcome, and members of this Society and the firms 
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with which they are associated have played a very 
important part in the perfection of the modern aircraft 
structure. The metallurgist has provided the right 
material, and the engineer, with considerable ingenuity, 
has designed economical forms and has devised the 
necessary machinery, not only for rolling the strip, but 
for the more difficult task of drawing satisfactory 
shapes of thin metal to work under compressive stresses. 
The reference to this interesting develeninnh must of 
necessity be very brief, but it forms an excellent 
example of the close co-operation of the metallurgist 
and engineer in accomplishing one of the real triumphs 
of modern engineering, the development of the all- 
metal aeroplane. 

The last word has by no means been said upon the 
co-operation still necessary for structural developments 
of the future. The alloy steels may make possible the 
construction of larger structures than are possible in 
mild steel, but not so much as might be at first assumed 
can be expected from the use of such steels ; although 
the actual strength of the steel is greater than that 
of the mild steel, the modulus of elasticity is about the 
same, or may be even slightly less, and long compression 
elements cannot therefore be made much lighter in the 
one material than in the other. Only in the tension 
elements, or else by designing strut elements relatively 
short compared with the lateral dimensions, can the 
stronger steels be economically used. 

Recently in America a number of very large suspen- 
sion bridges have been constructed. The George Wash. 
i m bridge has the very great span of 3,500 ft. The 
cables of these bridges consist of wire ropes. In con- 
nection with two of these suspension bridges recently 
erected in America considerable trouble has been 
experienced by cracks developing in the cable wire, 
which were fortunately discovered in time to prevent 
any serious catastrophe. The cause of the cracking 
is not easy to trace, but it would appear that the heat 
treatment given to the wire was probably faulty. 
This leads me to make a few remarks about steel wires 
in general and to refer briefly to certain researches 
which have been carried out in recent years. It is 
well known that, by cold drawing, wires of very high 
tensile strength can be made of various kinds of steels. 
In some cases these are coiled into springs, which, after 
coiling, may be quenched and tempered, or they may 
be used in the cold-drawn state for springs, wire ropes 
and other purposes. In the form of springs, or wire 
ropes passing over pulleys, the material is subjected to 
repeated stresses, and it would appear that until a few 
years ago it had been assumed that the safe range of 
repeated stress for such wires was the same as for similar 
materials, the surfaces of which had been turned and 
ound. Experiments, however, have clearly shown 
that both in the cold-drawn condition and after quench- 
ing and tempering, the surface condition affects very 
considerably the safe range of repetition stress, and this 
is only a fraction ot that obtained from the same 
material with ground surface. The problem is bound 
up with that of the effect of discontinuities of surface 
and surface conditions upon the failure of materials 
under repeated stresses. The ordinary physical tests 
carried out in a works laboratory, namely, tensile 
tests and hardness tests, throw very little light upon 
this very important problem ; and although the impact 
test does emphasise the very great importance of 
correct heat treatments and of sharp discontinuities, 
it, as well as the others, reveals very imperfectly the 
importance of very small amounts of corrosion, of dis- 
continuities produced by distortion of crystals during 
cold work, or of possible discontinuities of an elusive 
character between crystal boundaries when materials 
are subjected to very rapidly repeated cycles of stress. 

There is at present a growing interest in the possi- 
bilities of the further use of welding for the connection 
of detached parts in new engineering structures—using 
the word structure in a very general sense—as distinct 
from the use made of welding for repairing broken parts 
or for patching valuable but imperfect castings. On 
the continent of Europe and in the United States 
considerable progress has been made in the use of 
fusion welding in connection with boilers and other 
pressure vessels, and organised research is at present 
going on in this country, on the one hand, in connection 
with proposals to weld framed structures, and on the 
other, to weld boilers and other types of pressure vessels. 
About three years ago a report was published by a 
small committee appointed by the Department of 
Scientific and Industrial Research to inquire into the 
use of vessels for carrying small and large quantities 
of liquefiable noxious fluids, such as chlorine, phosgene, 
carbon-dioxide and sulphur-dioxide. These are carried 
about the country not only in seamless cylinders 
but also in large welded containers of from 2 tons to 
14 tons capacity. An accident to one of these in a 
crowded area might result in very serious consequences 
to large numbers of people. Riveted drums are 
unsuitable, as leaks might occur at riveted joints and 
the slowly escaping gas might be a source of real 
danger. The committee examined a considerable 
amount of evidence and investigated cylinders and 
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drums welded by oxy-acetylene, electric welding, and 
water-gas welding. It was soon apparent that the 
last form of welding has, for this particular purpose, 
advantages over the two other forms of welding and, 
as it was necessary to report quickly, the committee 
unanimously reported that in the present state of the 
art of welding, and considering the very grave risks 
following the failure of a vessel containing such gases, 
only water-gas welded vessels should be officially 
approved for carrying these gases. 

‘here was no attempt on the part of the committee 
to judge finally other forms of welding and, speaking 
now as a member of the committee, I think it can be 
said that by no means the last word has been said 
upon the types of welding that may in the future be 
approved for vessels carrying even these very dangerous 
gases. Most English engineers have rightly adopted 
a conservative attitude to the application of welding 
to high-pressure vessels such as boilers. For boiler 
repairs, both electric and oxy-acetylene 
have for years been considerably used, and the growing 
desire at the present time is for welding to be developed 
that can be used with confidence in all cases in which 
riveting has heretofore been used and, further, it is 
hoped that not less but more reliable vessels will be 
produced. This can only be possible if the metallurgist 
produces electrodes of suitable composition and flux 
coverings for the type of joints to be made and for the 
particular kind of materials to be joined and, in addition, 
if craftsmen are trained to use the materials in the 
most perfect manner possible. To this end a good 


deal of organised research is still necessary to determine | 


the best voltages to strike the arc, and subsequently 


to maintain the arc, in order that homogeneous welds, | 


as free from internal stress as is humanly possible, 
can be produced. A line of research which has not 
received the attention desirable is that directed to 
determine the most suitable heat treatment to give 
to welds. I am speaking now as an engineer, and I 
am aware that a ready answer can be given as to the 
best treatment necessary for materials of certain 
compositions in order to achieve certain ends. A weld 
is, however, a very composite structure. Not only 
is the weld material different from the parent metal 
which is being joined, but also the structure of the weld 
metal first laid down in a weld may be very different 
from that laid down near the finish of the weld. 

The combined efforts of the metallurgist to provide 
the correct materials, the electrical engineer to provide 
the most suitable plant for alternating-current and 
direct-current welding, and the designing engineer 
to design joints and connections suitable for the art of 
welding, as distinct from riveting and bolting, will be 
necessary and, last but not least, the workman must 
bring knowledge and intelligence to bear upon his task. 

Of recent years there has been a very great tendency 
to specialisation in societies, and this has no doubt 
been essential, but there is danger as well as real value 
in this tendency. All branches of technical science 
have their special societies to-day, but in the everyday 
world the artificial barriers made by names cannot be 
maintained, and particularly is this so as between 
metallurgy and engineering. The automobile engineer, 
the electrical engineer, the mechanical engineer, and 
the structural engineer can make progress in four 
ways :—Firstly, by taking advantage of all the aids 
that new discoveries in science can give; secondly, 
by perfecting the designs of parts and wholes to perform 
their purpose more effectively ; thirdly, by using mate- 
rials to greater advantage; and lastly, and this is 
by no means the least important, by using all the aids 
that metallurgy can give in obtaining suitable metals 
for the parts of the design and suitable materials 
as tools for the fabrication of the elements of the 
design. This knowledge can only be available, 
however, when all are willing to pool their experiences. 


Tue Nevson Tanorara Rute.—We have received 
from Messrs. G. Cussons, Limited, The Technical Works, 
Lower Broughton, Manchester, one of the Nevson 
Tangraph Rules which they now manufacture. The rule, 
which is made of transparent celluloid about 104 in. in 
length, 1} in. in width, and yy in. in thickness, is divided 
into inches, eighths and tenths on one edge and into 
millimetres on the other edge, while in the centre is a 
straight line pierced with small equidistant holes and 
having a number of short transve se lines ruled across it 
at right angles. To draw a tangent to a curve at any 
point, the rule is placed so that the central hole is over 
the point, and the rule is then adjusted so that the 
intercepts of the curve on two transversals equidistant 
from the point are equal. Two points are then marked 
with a pencil through other holes in the central line and a 
line drawn through these points will be a tangent to the 
curve at the point selected. The centra lline on the rule 
is also extremely convenient for drawing a straight line 
through a number of points plotted from experimental 
readings. The rule is placed so that the central line 
lies evenly among the plotted points, all of which are 
simultaneously visible through it, the position of the line 
then being marked with a pencil through two convenient 
holes, and the marks being subsequently joined. By 


welding | 


CIRCULATING PUMP FOR HOT- 
WATER HEATING SYSTEMS. 


Ix 1926, Messrs. Holden and Brooke, Limited, 
Sirius Works, West Gorton, Manchester, put upon the 
market their now well-known Selfix circulator for hot- 
water heating systems. In this, it may be remembered, 
| the usual bedplate was dispensed with, the pump and 
| motor being mounted on a straight length of piping 
| fitted directly into the heating circuit. The necessary 
isolating and non-return valves were self-contained, 
and the set, including the motor, took the form of a 
| single unit capable of being installed without founda- 
| tions or other special preparation. 

Recently the demand for absolute silence in heating 
systems has increased, and while it is by no means 
| difficult to produce a perfectly silent pump, it appears 
| to be impossible to obtain a motor entirely free from 
magnetic hum. This hum may be transmitted round 
| the whole heating system by the water, to an extent 
| sufficient to constitute a nuisance in certain installations, 
jand to avoid it Messrs. Holden and Brooke have 
| recently placed on the market a new circulator known 
}as the Super Selfix, in which, it is stated, the ad- 
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vantages of the original design have been retained 
while the sound transmission nuisance has been 
| eliminated. 
| In the new circulator, the appearance of which is 
illustrated in the accompanying engraving, damping 
pads are placed under the feet of the motor casing, and 
the firm's Si-Flex Vee-belt drive is employed in place 
of the usual direct drive. These two features, it is 
claimed, prevent any motor noise from reaching the 
circulating system. In addition, certain improvements 
have been made in the isolating and non-return valve 
system, so that the unit is hydraulically automatic in 
action, coming into operation as the motor is switched 
on, and vice versa. When the circulator is switched 
on, for instance, the non-return valve automatically 
closes and prevents back flow, while when it is switched 
off, the non-return valve opens and permits circulation 
to continue by gravity. In this condition the flow 
takes place through a straight length of pipe, there 
being no bends or constrictions to offer increased 
resistance. 

Although the circulator will normally run _ con- 
tinuously for months without attention, provision is 
made to enable the pump to be completely isolated by 
giving half a turn to a handwheel, so that the gland 
can be re-packed and an internal inspection made 
without loss of water from the system, gravity circula- 
tion being maintained throughout the operation. 
Among other advantages claimed for this circulator is 
the fact that any standard make or type of motor can 
be fitted, and, since horizontal-shaft motors are used, 
if any change should be made in the electric-supply 
| conditions the necessary alterations could be made at 
a small cost and with the minimum of disturbance to the 
heating system. A further advantage is that the 
method of mounting the motor over the pump makes 
the unit extremely compact, less floor space being 
| occupied than with the earlier model. Finally we may 
mention that the sale and distribution of these circu- 


placing the rule on edge and bending it to the required | ators is in the hands of Messrs. National Radiator 
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CATALOGUES. 


Lettering.—A catalogue of guides, for lettering and 
figuring drawings, &c., is to hand from Mr. J. W. Smith, 
High-street, Coventry. 

Valves.—Pressure-reducing valves for steam, air, gas, 
water, &c., in a range of sizes from } in. to 12 in., are 
described in a catalogue received from Messrs. James 
Gordon and Company, Limited, Windsor House, Kings. 
way, London, W.C.2. 


Fuses.—A catalogue of cartridge-fuses for heavy duties, 
with capacities of from 30 amperes to 700 amperes, has 
been received from Messrs. Reyrolle and Company, 
Limited, Hebburn-on-Tyne. It contains very full 
descriptive matter with curves of current and time. 

Hydraulic Buffers.—A circular describing their hydran- 
lie buffer stop, issued by Messrs. Ransomes and Rapier, 
Limited, Ipswich, shows a special construction in which 
the hydraulic cylinder is underground, and of consider- 
able length. A full description is given. 

Electric Motor Starter —A new catalogue of automatic 
starters with low voltage and overload protection, and 
applicable to squirrel-cage motors up to 7} h.p., is to 
hand from Messrs. Igranic Electric Company, Limited, 
149, Queen Victoria-street, London, E.C.4. 

Diesel Locomotives.—Messrs. Sir W. G. Armstrong 
Whitworth and Company (Engineers), Limited, Scots- 
wood, Newcastle-on-Tyne, have issued a reprint of a 
paper by Mr. C. J. Hyde Trutch, B.Sc., on the progress 
made in Diesel locomotives. 

Steelwork.—Messrs. Robert Boby, Limited, Bury St. 
| Edmunds, have amplified their catalogue of handling 
plant and steel frames by issuing further leaves dealing 
with steel building frames, plants for conveying grain, 
coke, &c., and a large inclined belt conveyor for gravel. 

Electric Motors—A catalogue of totally-enclosed 
alternating-current motors, of the induction type, 
received from Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne, contains full descriptive 
matter with tables of speeds and capacities of motors 
ranging from about 4 to 140 b.h.p. 

Electrically-Heated Boilers.—Messrs. Bastian and Allen, 
Limited, 12 and 14, Church-road, Hanwell, London, 
W.7, have issued a pamphlet describing their boilers 
heated by electrodes for process steam raising and hot- 
water circulation, together with a record of the ascer- 
tained running costs for eight plants in which the boilers 
are operating. 

Double-Helical Gears——-A new catalogue of double 
helical reduction and increasing gears is to hand from 
Messrs. Crofts (Engineers), Limited, Thornbury, Bradford. 
Illustrations and particulars are given for a considerable 
range of standard units with housings and also separate 
wheels or sets. Dimensions and prices are stated for 
the standard products. 

Spraying Equipment.—Equipment for spray lacquering. 
gilding, bronzing, &c., with nozzles, protecting cabinets. 
air containers, fans, &c., is well illustrated and described 
in a catalogue to hand from the makers, Messrs. W. 
Canning and Company, Limited, Great Hampton-street, 
Birmingham, 18. The air compressor, unloading device 
and gravity feed are new details. 

Folding Presses——We have received from Messrs. 
Henry Pels and Company, Limited, 32-38 Osnaburgh- 
street, London, N.W.1, a catalogue of heavy presses for 
folding metal plates or strips into angle, channel, bead 
edge and other forms. The pressures exerted range from 
50 tons to 200 tons, and the machines are suitable for 
working plates up to 1} in. in thickness. 

Oil Engines —A new series of heavy-oil engines made 
by Messrs. The National Gas and Oil Engine Company, 
Limited, Ashton-under-Lyne, is described in detail in 
the Bulletin issued monthly by this firm. The continuous 
brake horse-powers are 260, 315, 520 and 630. Electric 
generating sets of 9 h.p., 60 h.p., and 120 h.p. are also 
described, as well as a rotary:melting furnace in, operation 
in the company’s foundry. 

Transformers.—Some interesting information on the 
construction of large transformers is given in & new 
catalogue to hand from Messrs. The British Electric 
Transformer Company, Limited, Hayes, Middlesex, 
now merged with Messrs. Crompton Parkinson, Limited. 
The illustrations include several of the largest types 
supplied for the grid system and for various municipal 
and private supply systems. 

Chain Drives—-A new catalogue of chain drives is to 
hand from Messrs. The Renold and Coventry Chain 
Company, Limited, Didsbury, Manchester. The cata- 
logue deals with roller and inverted-tooth chains, the 
application of duplex and triplex chains to economise 
space, plate wheels for speed changes, chain cases, &e., 
and gives tables of weights, &c., and prices. The text 
is in English, French, German and Spanish. 

Pumps.—We have received from Messrs. Gwynnes 
Pumps, Limited, Hammersmith, London, Ww .6, cata- 
logues describing their pump and petrol engine unit for 
stationary or portable use. The set is capable of deliver- 
ing 275 gallons per minute against 15 ft. head, or 50 
gallons per minute against a 50-ft. head. Some particu- 
lars have also reached us of the pumps this firm is making 
for the St. Germans land-drainage works. ; 

Special Steels.—A catalogue describing the properties 
of their Hecla steels is to hand from Messrs. Hadfields, 
Limited, Sheffield. Among the examples of purposes 
for which they are specially suited are cylinder liners, 
— for extrusion presses, pilger rolls, and mandrel 

for tube making, while Era steel is used for the 
heads and piercing plugs employed in tube making. 
These steels will retain their working qualities at very 
high temperatures. 
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THE ECONOMIC PROBLEMS OF 
THE SWEDISH STATE RAILWAY 
ELECTRIFICATION. 


““TuHE Economic Problems of the Swedish State 
Railway Electrification’? were dealt with by Mr. I. 
Ofverholm in a paper read before the Institution of 
Electrical Engineers early this year. The primary 
object of this electrification was to secure independence 
from foreign fuel, but it has also proved an excellent 
method of utilising the abundant water power of the 
country, and of improving the railway service. At the 


beginning of 1932, a total of 565 route miles were being | 


electrically operated, comprising thefore’railway in the 


per ton, and the price of electricity at 0-4d. per 
kW.hr. It was also assumed that the other costs 
would be increased to 150 per cent. above pre-war 
figures. On this basis the annual profit would have been 
21 per cent. after paying 5 per cent. on the capital. 
In 1923,the estimated cost of the conversion was reduced 
to 2,140,000/., this being mainly due to the decision to 
take energy from the general three-phase transmission 
system, to the utilisation of fewer locomotives and to 
improvement in their design, and finally to the fall in 
the prices of material and labour. Investigations also 
showed that with the then existing traffic the operating 





costs of steam and electric traction should be equal with 
| coal at 37s. per ton, or with coal at 38s. per ton if the 
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north (280 route miles) and the Stockholm-Géteborg line 
(285 route miles). A further 535 miles are in process 


| traffic increased by 25 per cent. 


at 5 per cent. was allowed on the new capital. 


In both cases interest 
It was 


of conversion, so that by the beginning of 1934, 1,100 | further considered that electrification possessed other 
miles, or 26-3 per cent. of the whole State railway system | advantages which would make it a paying proposition 
will be worked in this way. Another 580 miles will be | even if the price of coal fell below that assumed in the 


electrified in the near future, bringing the total length | | calculations. 


This proved to be the case, even when 


up to 1,680 route miles, or 40 per cent. of the whole. the price of coal fell to 16s. per ton in September, 
The lines involved are indicated on the accompanying | 1931. 


ma 
The electrification of the ore railway has increased | 
the carrying capacity of the trains by 50 per cent., and 


| 
| 


In order to render it economical to take power supply 
from the general network the distance between the 
converter substations must be at least 60 miles. 


has enabled their av erage speed to be doubled. The | Ten years ago this was regarded as an impossible con- 


capacity of the line has therefore been trebled, track 
doubling has been avoided, and great savings in wages 
and maintenance have been effected. The economic 
results have thus been satisfactory. As regards the 
Stockholm-Géteborg line, the total cost of conver- 





| dition, owing to the disturbance caused to the telephone 
and telegraph lines, but since then it has been found that 
the stations can be placed at any distance apart up to 
100 miles, if the catenary system is suitably arranged. 


Initially the price of three-phase energy at 6,300 volts 
sion was estimated to be 5,800,000/. in 1920. The price | delivered to the five substations on the Stockholm. 


of locomotive coal was then taken as being 8l. 5s. ' Géteborg line was 0-5d. per kW.hr., 


the annual 





conreme ion being about 70,000,000 kW.hr. As, how- 
ever, it has been possible to operate most of the freight 
trains at night, energy is now supplied on a somewhat 
complicated tariff, which gives an average price fof 
0-36d. per kW.hr. This has made the electrification 
much more economical, while attention to the design 
of the overhead equipment and the use of high-tension 
lines carried on the same poles as the catenary for the 
lighting and signalling circuits has led to a further re- 
duction in cost. In the stations the circuits for these 
auxiliary services are placed underground, which has 
helped to reduce the maintenance and to increase the 
reliability. 

Practically only one type of locomotive is employed 
for all services. This is of the 2-6-2 type, and is 
equipped with two 800-h.p. motors, the only difference 
between the units used for passenger and freight 
trains being in the gearing. An express locomotive 
of this pattern can haul a 550-ton train at a maximum 
speed of 60 m.p.h., while the corresponding freight 
locomotive can deal with a 900-ton train at a speed 
of 45 m.p.h. The locomotives weigh 79-5 tons, and 
have a maximum drawbar pull of 17 tons. As, 
however, they are not suitable for shunting, another 
type has been introduced for this purpose. This can 
be operated by one man, and is also used for hauling 
local freight trains the weight of which does not exceed 
600 tons. It weighs 47-1 tons, has a horse-power of 
700, and is of the 0-6-0 type. Its maximum drawbar 
pull is 16 tons, and the maximum speed 28 m.p.h. The 
mileage of the first type of locomotive was 66,000 
during 1930,while the second was in operation almost 
continuously. The result has been a reduction in 
maintenance from 4-65d. with steam to 2-3d. with 
electricity per locomotive mile, amounting in 1929 
to a saving of 25,3001. The labour costs also fell by 
87,0007. It was found, in fact, that the operating 
costs of the electric service were lower than those for 
steam and that the receipts were considerably higher 
owing to the increase in traffic. 

This increase in traffic was, however, also apparent, 
though to a less extent, on other lines. As it was 
considered economically undesirable to deal with 
this by increasing the number of steam locomotives, a 
programme of further electrification covering the 
Jirna-Aby-Malmé and the Aby-Katrineholm lines 
was prepared. It was also suggested that the connect- 
ing lines Orebro-Hallsberg-Mjélby, Fallképing-Nissjé, 
Malmé-Tralleborg, and Arlév-Lomma, should be dealt 
with, thus giving a closed system of electrified lines 
covering 535 route miles and 990 track miles in connec 
tion with the Stockholm-Géteborg railway, and enabling 
the transmission system and locomotives to be more 
economically utilised. The power for the new system, 
which will be completed by the end of the present year, 
is to be taken partly from the existing converter 
stations on the Stockholm-Géteborg line and partly 
from six new stations, which will be supplied with 
three-phase energy from the industrial system at a 
price of 0-29d. per kW.hr. The rolling stock is 
being increased so that eventually 75 of the 2-6-2 
type and 29 of the shunting locomotives will be in 
use. It is estimated that the conversion will cost 
3,850,0001, against which must be set an expenditure 
of 990,0001. which would have been incurred had 
steam operation been continued. The extra cost of 
electrification is, therefore, 2,860,0001. It is estimated 
that, in 1934, the traffic will amount to 5,400,000 train 
miles, and 6,650,000 locomotive miles, and that the 
saving due to electrifiction will be 412,000/. per annum. 
Interest and other additional expenses will, however, 
account for 343,2001., giving a net profit of 68,800/. 
for electrification without allowing for any increase in 
traffic or other advantages. 

Investigations have also been made into the electrifi- 
cation of the lines from Stockholm to Ange, and from 
Orebro to Krylbo, as well as from Malmé to Géteborg, 
and from Hilsingborg to Angelholm. It has been esti- 
mated that to construct the first of these, which covers 
380 route miles, would cost 2,368,100/. net, including 
65 locomotives, and that the receipts would roughly 
equal the interest on this investment, In addition, 
some 80,000 tons of foreign coal would be saved. The 
annual consumption of electricity would be 65,000,000 
kW.hr. The net cost of the second scheme would be 
1,200,0001., including 30 locomotives, and the saving 
in operating costs would not only cover the interest, 
but give a profit of 11,000/. About 41,000 tons of coal 
would be saved, the power consumption being 
33,500,000 kW.hr. Since the problems of power supply 
and interference with communication systems have 
now been satisfactory solved, these two projects 
will be proceeded with as rapidly as funds permit. 

Consideration is also being given to a project for 
connecting Sweden and Norway by a new bridge at 
Svinesund, and when this is completed, the electrifica- 
tion of the line from Géteborg to Oslo will be under- 
taken, thus allowing the running time for express 
trains between those two points to be reduced by 3} 
hours, and improving the connections between Oslo 
and the Continent. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not | 

illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of . y- may be obtained at the Patent O, Sales 

ranch, 25, Southampton Buildings, Chancery-lane, 0.2, at 

the uniform price of 18. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word *‘ Sealed" is appended. 

Any person may, at any time within two mo from date of 

advertisement of the nee of a Complete Specification, 

give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. 


374,160. The Quasi-Arc Company, Limited, 
of London, and A. P. Strohmenger, of London. 
Welding Rod. (5 Figs.) March 9%, 1931. The 
invention relates to electrodes or welding rods employed 
in electric arc welding and the fusion-deposition of 
metals. The wire which is continuously rotated as it 
traverses the machine is supplied from a container 1 
to a straightening mechanism and thence to a heater 3. 
From the heater the wire enters a hollow mandrel which 
forms the shaft of a feed worm, rotating within a con- 
tainer 6, for paste fed to the container from a hopper. | 
The worm is shaped to provide an increase in the com- 
pression action towards the delivery end and discharges 
the paste into a smal! chamber in the end of the container 
6 leading to an aperture. As the wire passes through this 
aperture the paste is extruded around it to form a 
uniform covering. The paste-covered wire now passes 


| camming and wedging surfaces provided on the driving 
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to a drier 10 and then through a whirling head where a 
helical covering of blue asbestos yarn 12 is applied. The 
outer layer of yarn on the wire is next impregnated with | 
alkaline salts for the purpose of lowering the fusion | 
temperature of the asbestos, this impregnation being | 
effected by means of a ring which dips into a container 14 
for the impregnating material. The rod with its covering 
layers is next passed through a mechanism in which it is 
smoothed by rollers, then through a drier 16 to a machine | 
in which the covering layers are ground off at suitable | 
intervals to provide bare ends for the electrodes, and 
finally to a cutting machine 18 in which the wire is 
cut into lengths to form electrodes 19. The paste 
applied to the core wire contains ferrous silicate to which 
may be added ferro-manganese, ferro-vanadium or | 
ferro-titanium together with silicate of soda. (Sealed.) | 


MINING, METALLURGY, ETC. 


367,137. Taylor & Challen, Limited, of Birming- 
ham, and W. B. Challen, of Birmingham. Power 
Press. (3 Figs.) January 23, 1931. The object of 
the invention is to provide a power press for dealing with 
billets to enable a pressing to be obtained in which four | 
or more opposed cores or piercings are produced in the | 
pressing at a single pressing operation. The main 
crankshaft of the press is provided with a crank arm | 
which is connected with the upper end of a rod 4 the | 


| 


lower end whereof is forked and is pivotally connected | | 


to the outer end of a lever which, in turn, has its fulerum 
in the bed of the press. This lever is pivoted at its outer 
end to one end of a tumbler lever 7 which is pivoted 
at its other end to a crank arm 8a carried at one end 
of a shaft 8. The shaft 8 is formed with an eccentric 
8) which works in a housing formed in the lower portion | 








(367137 


of a strap 9. The head of the strap 9 is cylindrical and 
bears against a bush which abuts the lower slide 
11 mounted within vertical guideways. The main slide | 
and the two lateral slides are provided with tools 12, | 
13 and 14 for piercing the billet in the vertical and| 
horizontal positions and the lower slide 11 is provided | 
with a tool to produce a pierced billet in a vertical | 
direction opposite to the tool 12 carried by the main | 
slide. It will be appreciated that upon rotation of the | 


shaft 8 the eccentric 8) through the strap connecting | 
rod 9 affects a sliding movement of the lower slide 11. | 
On revolution of the crankshaft 8 the main slide 11, | 
lateral slides and lower slide move into contact with 
the billet simultaneously and upon the ap 
the pressure pierce the billet in four opposer 
( Sealed.) 


lication of | 
directions. 
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| in transmission gearing of vehicles. 


| clutch-shoe pad 10 which is made of friction material 


| contact with the driven member 11 which, tending to 
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MOTOR ROAD VEHICLES. sition by the usual return-spring 13. When the 


pene akes are off, the wedge 10 is forced by the compression 
otek io. ~ Cc ye oa nly spring into the beveled part of the bore 8 so that the 
Automatic Clutch. (7 Figs.) November 20 1930. cam spindle is centralised therein. When the brake is 


applied the spindle and cam can float so that the loads 
on the two cam faces will tend to become equalised, 
the wedge 10 in this operation travelling along the cam 
a and up the bevelled part against the action of 
t 


e spring. (Sealed.) 
RAILWAYS AND TRAMWAYS. 

367,207. The English Electric Company, Limited, 
of London, and F.. Morris, of Bradford. Flexible 
Coupling. (6 Figs.) March 13, 1931. Radial pins 
carrying spherical rollers are carried on the intermediate 
floating member, and the rollers engage forked ends in 
the driving and driven members. The driving member 
1 having guide slots engages one pair of diametrically 
opposite rollers 3, whilst the other pair of rollers 4 
engages slots in the driven member. The driven member 
is represented by 6. Each of the rollers is carried by a 
radial pin on an arc-shaped member 8, and all four of these 


The invention concerns centrifugal clutch devices used 
Each shallow clutch 
shoe | is provided with a circumferential slot for the 
accommodation of a compression spring 3 which, when 
at its normal extension, projects beyond the cam portions 
4 of the shoe into contact with stops 5 which are carried 
by the driving member fast on the driving shaft. Each 
spring 3is anchored centrally or is divided into two parts 
separated by a stop formed on the shoe | in the slot 
mentioned. The springs 3 are covered in the slot by the 


for gripping against the inner face of the drum 11 on 
the driven shaft 12. Below the cut-in speed of the 
clutch, the spring parts 3 tend to keep the clutch 
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shoe 1 in a position in which its cam surface 4 is not 
engaged by the complementary camming or wedging 
surfaces on the driving member. With a reversible 
clutch, the shoe 1 is maintamed midway between the 

















member for the two directions of rotation. On the 
cut-in speed being attained, the centrifugal force acting 
on the shoe 1 will have brought the shoe-facing 10 into 


retard the shoe, will cause the trailing spring 3 to be 
compressed between the following stop 5 on the driving 
member and the stop on the shoe 1. The spring is not 
sufficiently strong to prevent the co-operating cam sur- 
faces on the shoe 1 and driving member from entering 
into engagement to assist the centrifugal action but is 
merely made so strong as to prevent the engagement 
producing a sudden jerk in the driven apparatus. 
(Sealed). 

367,583. Dennis Brothers, Limited, of Guildford, 
and E. Poppe, of Shalford. Brakes. (5 Figs.) 
March 10, 1931.—The invention relates to internal- 
expanding brakes, of the kind in which a floating ex- 
pander is employed for actuating the shoes. The corre- 
sponding ends of the shoes 3, 3 are mounted on pins 
4, fixed in an anchor plate. Between the opposite ends 
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members are retained in a T-section circumferential 
groove 9 in a guide ring. Adjacent ends of the arc-shaped 
members are provided with pairs of recessed thrust 
transmission lugs 11 and a spring is arranged in each of 
the recesses so formed. The drive through the inter- 
mediate member from rollers 3 to rollers 4 is transmitted 
through two of the springs hence the driving pins can 
yield with respect to the driven pins and there will be 
no jamming of the coupling in any position. One pair 
of springs takes the drive when the coupling is revolving 
in one direction and the other when it is revolving in the 
reverse direction. (Sealed.) 


MISCELLANEOUS. 


367,547. N. Phillips, of Bexleyheath. Expansion 
Sockets. (5 Figs.) February 9, 1931.—The invention 
concerns expansion sockets for bolts for building and 
engineering | pe om which are inserted in a recess in a 
structure and which are soft and can expand. A standard 
hexagonal-headed bolt 1 together with a pair of socket 
members 4 and 7 is inserted loosely in a recess in a wall. 
The inner member 4 is in the form of a tube and loosely 
encircles the bolt 1 adjacent its head ; the inner member 
is of lead or a lead alloy and is internally coned, the 
—_ of the cone being towards the bottom of the recess. 
The outer end of the member 4 has substantial width 
as indicated at 6 in order that there may be sufficient 
material to drive into the wall of the recess: also the 
outer end is right-angled to provide a comparatively 
sharp edge. Loose on the bolt is also the expansion 


Fig i 
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socket member 7 of cast-iron in the form of a tube and 
coned on its exterior surface, the narrow end of the cone 
being adapted to enter the base of the cone of the 
member 4. These two members having been thus 
placed in position, a piece of gas pipe 8 is placed over 
the projecting portion of the bolt 1 and its outer end is 
given a few blows of a hammer so as to drive the hard 
expansion member 7 into the soft expansible member 4 
with the result that the margin of the latter near its 
outer end is expanded and bites into the walls of the 
recess. At the same time the inner end of the member 4 
is driven on to the hexagonal! head of the bolt so that it is 
prevented from turning. A second ir of socket 
members may then be applied. The bolt having been 
thus anchored within the recess in the wall, work 20, 
which it is desired to apply to the wall, is fixed by means 
of the bolt and its nut 21. (Sealed.) 
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of the shoes is a cam 6 fixed on a spindle extending 
through a clearance hole 8 in the anchor plate. This 
hole is outwardly bevelled and on the spindle 1s mounted, 
free to slide, a wedge collar 10. A Longa pean spring 
is on the spindle between the outer face of the wedge 10 
and an abutment 12, the spring acting to thrust the 
wedge into engagement with the bevelled part of the 
hole 8. The two shoes are normally biassed to an “ off” 
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SHARP CORNERS. 
By Pror.-Ir. D. DrespEn, Utrecht. 


HaRDiy any single group of defects in design 
gives rise to so many failures and breakdowns as 
the use of sharp corners. One would think that 
after all that has been published on the influence 
of sharp neckings, especially under variable strain, 
only inexperienced designers would make this 
particular error. This assumption is too optimistic, 
however, and every now and then even experienced 
designers will fall into this dangerous trap. 

A very striking instance was recently discovered 
by the writer, resulting in serious trouble and loss. 
Having bought a second-hand motor-car con- 
structed by makers of international reputation 
which had run only a moderate mileage, not in- 
cluding any heavy work, he drove the car in flat 
country without any incident. After a short trip 
in the Ardenne mountains one day, he found that 
the car would not climb on top-gear. Changing the 
gear enabled the car to proceed for a short distance, 
but very soon even the lowest gear was useless. 
The car had to be hauled to a garage, where it 
was found that a breakdown had occurred in the 
differential, crown gear, bearing frame, &c. On 
close inspection, the cause could be traced to a 
neglect of the well-known principle. This is the 
more astonishing in view of the makers well- 
deserved reputation ; a firm of the standing con- 
cerned would not start the construction of a design 
without a strict inspection of all important points 
by more than one specialist. Finally, the workshop 
might have corrected the mistake made by some- 
body in the designing-office. The writer, however, 
believes that there can be no doubt of the facts 
mentioned. In order to point out the importance 
of good ‘ fillets,’ Fig. 1 is given, showing the differ- 
ential casing. It will be well known to most 
readers, that power is transmitted by the pinion 
to the crown gear, which, in its turn, rotates the 
casing. The differential gear is located in the 
casing, and the two axle-shafts pass through the 
hollow journals, which journals are carried by ball 
bearings in the frame. 

To calculate the maximum stress in the circular 
ring where the journals are attached to the casing 
and where the first fracture occurred (see Fig. 3), 
the maximum value of the tooth-pressure P must 
be known. This maximum value will occur when 
the car is running in the lowest gear with fully- 
loaded engine, which will be the case when the car 
is climbing the steepest gradient. The weight of 
the car is 2,100 kg., and the steepest gradient which | 
the car can climb is given in the handbook pub- | 
lished by the firm to be 30 per cent. As the tyre 
diameter is 850 mm., and the mean pitch circle 
diameter of the crown gear was found to be 230 mm., 
the maximum value for the tooth-pressure is cal- 
culated at 2,300 kg. From further data in the 
handbook it may be calculated that the tooth- 


pressure when running at the highest speed on a| 


level road will be only 740 kg. This in itself is 
sufficient explanation that no trouble need ever 
be experienced if the car is not used for climbing. 
From the dimensions of the casing given in Fig. 1, it 
is easily found that a tooth-pressure of 2,300 kg. 
would give a stress in the outer fibre of the circular 
ring (bending stress, neglecting the direct shear) 
of 3°4 kg. per square millimetre (2-16 tons per 
square inch). In addition to this stress, there will 
be a shearing stress of which the distribution over 
the annular area can only be found by fairly compli- 
cated calculations. The average value of this stress, 
which may serve to convey some idea of its import- 
ance, is found to be 3 kg. per square millimetre (1-91 
tons persquare inch). An approximate calculation 
of the combined stress in the most dangerous part 
of the section gives an ideal stress of 5-2 kg. per 
square millimetre (3-30 tons per square inch). 

This stress would, in itself, be entirely justified 
owing to the high quality of material which the 
firm concerned is known to employ, but there are 
some highly important causes of weakening in the 
section which gave way. First, there are four oil 

grooves, B, Figs. 2 and 3, of over 1 mm. deep, which | 
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of the grooves, giving a further serious weakening 


effect. And last, but not least, there was a sharp 
corner instead of the round fillet indicated by the 
dotted line, C, in Fig. 3. It is not surprising there- 
fore that this annular section gave way under some- 
what heavy work. All the fine workmanship and 
the high-class material could not make up for this 
defect of design. The new casing ordered from the 
works, together with all the other parts that had 
to be replaced, shows a fillet C with a radius of 


Fig.2. 
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3 mm. A further improvement in design might 
have been effected by increasing the outside diameter 
of the journal, but this would have involved the 
necessity of providing special ball-bearings. The 
writer was informed that the works had corrected 
a similar defect in design which was embodied 
in another model, which also caused several 
breakdowns, especially in mountainous districts, 
by giving the journal the required fillet and at 
the same time increasing the outside diameter. 
Although a somewhat larger thickness of the wall 
will materially help to increase the resistance, it 
may be asserted that the main point in all these 
cases is the question of the sharp corner. 


MACHINE TOOLS AT THE LEIPZIG 
FAIR. 


(Continued from page 403.) 


BeFORE passing on to machines designed for 
more or less specialised work, reference may be 
made to the milling machines made by Messrs. 
Wanderer-Werke A.G., Chemnitz-Schénau, Millers 
made by this firm have previously been described 
in our columns, but the latest examples have been 
largely redesigned to meet modern requirements. 
They are generally characterised by built-in electric 
motors from which the power is transmitted by 
silk belts, the driving pulley being provided with 
an adjustable and self-compensating multiple-disc 
clutch. The spindle feeds and speeds are stan- 
dardised to give a wide range, and the machines 
are made very rigid. Considerable stress is laid 
on simplified operation with centralised control. 
The sliding change gears, of nickel or nickel- 
chrome steel, are mounted on multi-splined shafts, 
the latter running on ball or roller bearings. The 
main spindle is mounted in taper roller bearings, 
or in ball bearings of the self-adjusting type. 
The firm showed a new knee-type model with 
9 spindle speeds and 12 feed rates. The table is 
250 mm. (9{ in.) wide by 800 mm, (2 ft. 7} in.) long 
and the machine constitutes the smallest unit in a 
newrange. As representative of high-duty machines, 
the model illustrated in Fig. 37, page 464, may be 
referred to. This model is equipped for full auto- 
matic control of the table movements, including 
the intermittent feed motions. The feed mechanism 
is controlled from the operator's stand by a control 





/consisting of a hand wheel coupled to a shaft | 


is very large as compared with the thickness of the with universal joints, as shown in the illustration. 


wall, which is only 3-5 mm. In addition to these, 


there are two holes, A, Fig. 


Alternatively, the machine can be supplied with 


3, running into two! push-button control located on the front of the knee, | 





the push buttons actuating a motor which drives a 
control cam on the feed box. Single levers control 
the cutter spindle start and stop motions, the feed 
and cutting medium supply and the change-over 
from slow to rapid feed motion. 

The machine shown in Fig. 38, page 464, was shown 
by Messrs. Alfred H. Schiitte, of Cologne, and is 
designed for milling tee slots, keyways, dovetails, 
and so on. An outstanding feature of the machine 
is that the cutter is narrower than the width of the 
slot or groove to be milled, and is provided with an 
oscillating movement with a view to obtaining a 
free cutting action and increased life for the cutter. 
The spindle is mounted in a headstock which carries 
the driving motor, and also the mechanism for the 
longitudinal feed and the oscillation of the spindle. 
The overarm has a removable outer support bushed 
with interchangeable guides, the latter running 
in a ball race. The drive is transmitted to the 
cutter spindle through a cone-pulley drive, which 
can be seen in the illustration, and backgear. The 
spindle is mounted in taper roller bearings, and is 
relieved from the pull of the belt. The cutters 
are mounted on the spindle by means of draw-in 
chucks. A single handwheel controls the rough 
and fine axial adjustments of the spindle. The 
automatic longitudinal feed motion of the cutter 
headstock is positive, derived from the spindle 
motion, and permits of 15 feed rates varying from 
0-003 to 0-078 mm. per revolution. The starting 
and end positions of the feed motion are controlled 
by dogs, which are set by means of micrometer 
and precision gauge blocks. The oscillating move- 
ment of the cutter spindle is obtained by mounting 
the sleeve in an oscillating housing, the amplitude of 
the movement being adjustable between zero and 
1-2 mm., practically without steps, by the aid of a 
graduated plate with very finely-spaced notches. 
In actual practice, the amplitude is first set to an 
amount slightly smaller than the difference between 
the required width of the cut and the tool. A 
trial length is then milled and gauged, and the 
correct amplitude is then set accurately by moving 
a pawl the required number of notches to make the 
necessary correction, By this method inaccuracies 
caused by the cutter being slightly eccentric, or other 
errors in the mechanism, are avoided. 

The special-purpose slotting and face milling 
machine shown in Fig. 39, page 464, was exhibited 
by Messrs. Automatenwerk Steinhiuser, Feuerbach- 
Stuttgart. The cutters or pairs of cutters are 
mounted on three independent rocking arms, and 
may be employed simultaneously for milling parti- 
cular surfaces on three different work pieces. The 
latter, consisting of nuts in the illustration, are 
loaded into a magazine, from which they are auto- 
matically fed into recesses in the circumference 
of an indexing table. The latter is provided with 
six loading stations, and when one is opposite the 
magazine, three of the others are in position for the 
work to be machined by the cutters. Depending 
on the type of work, the table can be arranged to 
move through 60, 90 or 180 deg. between the opera- 
tions, the 180-deg. movement being employed when 
milling plain slots or parallel faces, and the 90-deg. 
movement when milling squares. During the 
machining operations, the work pieces are auto- 
matically clamped by wedge action, and they 
are automatically ejected on completion of the 
operations. Four different cutter speeds can be 
obtained by changing the gears. The feeds are 
independent of the speeds, and are actuated by cams 
with slow and rapid motions. Owing to the angle 
at which the indexing table is arranged, the chips 
are easily removed by the cutting medium. 

The new universal gear-hobbing machine shown 
in Fig. 40, page 464, was shown by Messrs. J. E. 
Reinecker A.G., of Chemnitz. It may be driven 
either from line shafting or flanged motor, and is 
suitable for cutting spur, helical, or worm gears with 
either cylindrical or taper hobs. The cutter spindle 
speed is altered by changing the wheels of a gear 
train, seven standard speeds, between 48 r.p.m, and 

190 r.p.m., being available. The power is finally 
delivered to the spindle through intermediate bevel 
gears and shafts, and a final internal rim gear and 
pinion. The spindle has automatic axial feed, 
derived from the feed shaft in the feed gear-box, 
through intermediate gears, worm reduction gearing, 
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and a screw motion. All the gears are hardened 
and ground, including the indexing, differential, 
and change-feed gears, which are mounted on multi- 
spline shafts. The closed frame construction ensures 
a high degree of rigidity, with the result that the 
tooth flanks are given a smooth finish quite free 
from chatter marks. The process of changing 
the work is facilitated by the provision of an upper 
hinged support for the work arbor, which may be 
readily opened and closed. The machine is suitable 
for cutting spur, helical or worm gears up to 500 mm. 
(1944 in.) in diameter and module 5, and also for 
hobbing multi-thread worms, spline shafts, sprocket 
wheels, and so on. 

The old process of lapping gears by running in 
with an abrasive compound was open to the objection 
that the sliding motion between the tooth flanks 
was irregular, having a maximum speed at the 
beginning and end of engagement and a very slow 
motion on the zone of the pitch circle. The result 
was a tendency to destroy the line profile of the 
tooth. In the machine shown in Fig. 31, above, 
which was exhibited by Messrs. Fritz Werner, 
\.G., of Berlin, a sliding action between the tooth 
flanks is employed with a practically constant 
movement. The machine is suitable for finishing 
spur, helical, or double-helical gears in pairs, two 
pairs being dealt with simultaneously as shown in 
the illustration. Errors in profile arising from heat 
treatment are stated to be eliminated, the gears 
being finished with accurate tooth flanks which 
run smoothly and noiselessly together. A triple 


movement between the wheel teeth is employed to 
produce the correct profile, consisting of an axial 
reciprocation of the upper spindle, a rotary feed 
motion of this spindle, and a radial reciprocation 
of the lower spindle. 
upper spindle is variabk 


The axial movement of the 


between zero and } in., 


Gear Lapprnc Macutne; Messrs. Fritz WERNER A.G. 


Fig. 


and the radial movement of the lower 
spindle between zero and yy in. The 
rotary feed motion of the upper 
spindle is obtained with a positive 
gear drive with speed variation ob- 
tainable by change wheels. The lower 
spindles are adjustable for height 
and are provided with an adjustable 
brake which keeps the teeth con- 
stantly in contact under suitable 
pressure. The combination of the 
rapidly alternating axial and radial 
reciprocating motions produces a 
quasi-circular contact path between 
the teeth of the mating gears at all 
zones of the flanks. 

The two pairs of spindles consti- 
tute independent working stations, 
so that different types of gears may 
be lapped simultaneously. As regards 
the construction of the machine, 
careful precautions have been taken 
to prevent the lapping compound 
reaching the bearings and other parts 
liable to wear. The compound is 
delivered to the work by an elec- 
trically-driven centrifugal pump. 
With the exception of mounting the 
gears on their spindles, the operation 
of the machines is entirely automatic. 
The lapping time can be varied 
between 2 minutes and 20 minutes 
for the whole cycle in either direc- 
tion of rotation of the gears. The 
lapping is actually performed on 
one side of the teeth for the whole 


wheel, and the direction of rotation is then re- | as hat 
It is possible to vary the time of lapping period is employed for the driving side in the case 


versed. 
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Bark-STRAIGHTENING Press; Messrs. 
Cart Hurts. 


of gears intended to run in one direction only. 
A signal light is illuminated during the whole of 
the lapping process, and when the latter is com- 
pleted, the lamp is extinguished and the machine 
automatically stops. Cluster gears can be dealt 
with, and the machine is specially suitable for 
helical gears of any helix angle. Herring-bone gears 
may also be lapped, the normal axial reciprocation 


of one of the spindles being omitted in this case. | 
Normally, correctly-cut gears require a lapping | 
|the variable delivery type for controlling the feed 


time of from 5 minutes to 10 minutes, according to 
the number and pitch of the teeth. Two minutes 
generally suffices for flank ground gears. 

The high-duty metal band saw illustrated in 
Fig. 32, page 452, which was shown by Messrs. 
Gebriider Thiel G.m.b.H., of Ruhla, is primarily 
designed for use in the tool room. Its chief applica- 
tion is for sawing out the inside contours of dies 
where the hole does not extend to the side of the 
die in any direction. 
feed roll carrying a long length of saw, and the 
loose end of the latter is threaded through the hole 
in the die and then over the two pulleys. The 
loose end is then joined to the strip leaving the 
roll, and the latter cut off so that a continuous saw of 
the usual type results. The soldering and filing 
apparatus for preparing the band ends are mounted 
on the machine itself, as shown in Fig. 32, the 


Rait-SAWING AND DRILLING 


The machine is fitted with a | 


MacuinE ; Messrs. Gustav WAGNER. 

















BusHineG Press ; Messrs. CARL 
HvuRTH. 


Fie. 36. 


process of making the joint only occupying a few 
minutes. The remainder of the machine is generally 
in accordance with modern practice. The lower 
pulley is driven by belt through helical gearing, and 
all the shafts run in ball bearings. 

An interesting cold-metal sawing machine was 
exhibited by Messrs. Gebriider Heller, of Niirtingen, 


‘and is illustrated in Fig. 33, page 452. In this 


machine, the saw is fed through the work hydraulic- 
ally. The machine is fitted with two pumps, one of 


rate, and a second of the constant-delivery gear- 
wheel type for work gripping and other operations. 
The pumps operate in tandem for the quick-return 
motion of the saw. In the event of the resistance 
to the feed motion exceeding a pre-determined 
limit, part of the oil supply to the ram is by-passed 
back to the sump through a relief valve. This 
arrangement enables the feed rate to accommodate 
itself automatically to the varying cross-sectional 
area of the cut. The feed rates may be varied 
between zero and 500 mm. per minute. The saw 
is driven from a standard motor, through multiple- 
Vee belting in combination with worm and helical 
reduction gearing, and the speed can be varied 
from 12 r.p.m. to 30 r.p.m. The saw spindle and 
other shafts run in either roller or plain bronze 


‘bearings. A stop on a swinging bracket is fitted 
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for locating the work, as can be seen in Fig. 33. 
On completion of the cut, this stop is lifted, and the 
work traversed across the saw into the position for 
|the next cut hydraulically. The machine can be 
arranged for complete automatic operation if 
required, the cycle continuing until the stock is 
| exhausted. 
| The combined rail sawing and drilling machine 
| shown in Fig. 34, annexed, was shown by Messrs. 
| Gustav Wagner, Reutlingen. As will be clear from 
| our illustration, it consists of two units, mounted on 
|@ common base, the distance between them being 
| variable to suit different rail lengths. Each unit 
embodies a saw head and a triple drilling head, so 
| that the rail can be cut to length and the holes 
|for the fish-plate bolts at each end drilled simul- 
jtaneously. The rail is held at each end in a 
|double clamp. The drilling headstock on each unit 
|is independent of the saw slide, and the distance 
| between the drilling spindles can be altered, so that 
'the pitch of the bolt holes and the distance from 
| the last hole to the end of the rail can be varied 
;as required. Each saw is driven by a standard 
electric motor which also drives the drill spindles, 
| while the feed for the latter and the saw head are 
| hydraulically operated; the pumps for the two 
| operations are independent. 
A range of flexible power presses of a new type 

were shown by Messrs. Carl Hurth, of Munich. 
These machines are pedal operated, and are claimed 
to be very sensitive, the force exerted depending 
on the depth to which the pedal is depressed. 
| Two of these presses are shown in Figs. 35 and 36, 
| annexed, the former being designed for straightening 
| bars or shafts, and the latter for pressing bushes 
|into their seatings, broaching, and similar work. 
|The pedal operates a brake band which grips 
a drum, the latter normally revolving while the 
| machine is running idle. The drum is connected 
| to a pinion, gearing with a rack on the ram, through 
a system of planetary gearing, and when it is held, 
|the ram is driven downwards. This form of drive 
|is said to be very reliable and to possess a high 
| efficiency, and the ram is moved down very quickly. 
| As soon as the pressure on the pedal is released, the 
|ram returns to its initial position at high speed, 
| and the same movement occurs when the ram reaches 
| the bottom of its stroke whether the pedal is released 
or not. The return motion is actuated by means 
|of a spring enclosed in the casing protecting the 
‘ram head. The top end of the ram also carries 
a piston which operates against an air cushion 
'on the return stroke to give an elastic movement 
‘and to avoid shock. Provision is made on the 
|machine so that the power exerted shall not be 
| exceeded at any required point in the range; thus 
'delicate work can be handled without the risk of 
‘damage. The pressure actually exerted on the 
| work is shown on adial. The straightening machine 
| shown in Fig. 35, is intended for rapid repetition 
| work. It is equipped with elastic centres, a range 
of straightening anvils, and a number of indicating 
dials, the latter enabling every work piece to be 
checked over its full length immediately after 
each action of the press. 


| (T’o be continued.) 
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| 
| CoMPENSATION Payments FoR Grip TowERs.— 
|The Central Landowners’ Association, in conjunction 
| with the National Farmers’ Union, the Land Union and 
rofessional organisations, such as the Chartered Sur- 
| veyors’ Institution, has just concluded an agreement 
| with the Central Electricity Board on the question of 
the payments to be made for the towers carrying the grid 
system over agricultural land. These payments are 
divided into two parts: rentals and compensation for 
interference. The former will be at the rate of 58. per 
tower per annum of 15 sq. ft. square and upwards and 
2s. 6d. per tower where the area covered is less, while the 
latter will be based in the case of arable land on a scale 
of yearly payments varying from 7s. 6d. for towers under 
10 ft. square to 22s. 6d. for towers occupying 20 ft. square 
and upwards. In any year where the land is cropped 
or ploughed twice double rates will be paid, but where 
both these operations are affected the amount payable 
will be three times the normal rate. The payments for 
towers on mowing grass or meadow-land will be 5s. per 
tower of 15 ft. square and upwards and 2s. 6d. for smaller 
structures. Where special inconvenience is caused the 
compensation will be raised, and in any case the damage 
done in erecting, repairing and inspecting the line, or 
from negligence, will be made good. The new scales 
will operate as from January 1, 1933, and will be retro- 
spective, except in cases where larger amounts are already 
being paid. 
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THE RELIABILITY AND ECONOMY | 


OF THE DIESEL-ENGINED LOCO- 
MOTIVE AND RAIL COACH. 
By Arruur C, Heap, M.I.Mech.E. 

During the last few years, railway companies all 
over the world have been faced with the problem 
of how to make a profit in the face of steadily de- 
creasing traffic, due to a combination of circum- 
stances, such as, the unprecedented world depression 
in trade, the competition of road transport, and, 
in the case of British-owned railways in foreign 
countries, further losses due to adverse exchange 
rates and limitations placed on the transmission of | 
any profits earned. In order to meet these difficul- 
ties, the majority of railway companies have made 
large economies, mainly by the reduction of person- | 
nel, salaries, wages, cost of general stores and | 
maintenance, the elimination of competition between | 
themselves by combination and agreement, reduc- 
tion, and in some cases the entire suspension, of 
services on lines which under the present methods 
of operation are unremunerative, engaging in road 
transport, either in competition or conjunction with 
existing companies, &c. A few have electrified the 
whole or parts of their lines, and thereby increased 
revenue and decreased the costs of operation, and 
have thus obtained favourable results ; but in view 
of the high capital costs involved, it is not possible, 
in the majority of cases, under existing financial 
conditions, to adopt this means, even if the traffic 
and other conditions show that the results would be 
successful. | 

Some of the above methods of meeting the | 
position are fundamentally sound ; others merely | 
stave off the evil day when a much higher | 
“account rendered” will have to be met. Those | 
railways which have reduced maintenance beyond | 
the economic limit, will, before long, be in a serious | 
position, unless either traffic increases more rapidly 
than is generally anticipated, or alternative means 
can be adopted to reduce operating costs. It seems | 
fair to assume that by now, most of the railways 
have effected almost all the economies possible 
by the above methods, and in a recent report 
it was stated that :—‘* Economies have been carried 
to the farthest point, short of sacrificing efficiency 
and impairing the capacities of the railways.” 

In the last two or three years, a good deal has 
been written about the economies to be derived 
from the use of Diesel-engined, in the place of steam, 
locomotives, and a large amount of development and 
demonstration work has been undertaken by one 
or two well-known firms in this and other countries, 
with excellent results. On the other hand, this | 
very publicity has led many boards of management, 
general managers and chief engineers of the railway 
companies to regard this development as something 
recent and novel, and therefore of an experimental 
nature, to be avoided until someone else has tried 
it out, and, as they think, paid for the experience and 
proved its utility and economy. This attitude, 
largely engendered by the actions of some of the 
manufacturers, is hardly correct, because it neglects 
the experience obtained by the operation of a large 
number of locomotives and rail of this 
type on railways in Europe, Canada and the United 
States of America. 

To the question whether it can be shown that the 
uve of Diesel-engined locomotives or rail coaches 
will enable the railway companies to effect such 
further economies as will put them again into the 
position of being dividend-yielding concerns, justi- 
fying the capital expenditure involved, there cannot 
be a general answer applicable to all cases. It can 
only be replied to by a detailed examination of the 
characteristics of the line and che traffic densities, 
the present costs of operation by steam locomotives, 
&c. Such an examination is not worth making 
unless the reliability, costs of operation and main- 
tenance of the Diesel-engined type are assured, 
and known within a reasonable degree of accuracy, 
from experience under conditions similar to those 
upon which they will have to operate. 

Sufficient experience and data, however, exist, 
which appear to prove that the reliability of certain | 
Diesel-engined types and sizes approximate closely | 
to that of the steam locomotives, and that the| 
costs of operation and maintenance of the former | 


coaches 


| much service to them. 
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Unfortunately this} employed. These records extend from the date 
information is not generally available to those who | at which the first rail coach referred to above was 
have under consideration the use of the Diesel-| put into service in 1913, down till the end of 1931. 
engined types, or it is in a form not likely to be of| The above figures do not include the mileages 
|run by Diesel-engined locomotives or rail coaches 

In what follows, the endeavour has been made to! in: (1) The United States of America, where there 
meet this deficiency by an examination of data accu-| are not less than 115 in service. (2) The portable 
mulated inthe past few years, largely obtained when | Diesel-engined power houses and locomotives on 
visiting railway lines in Europe, upon which Diesel- | the Buenos Ayres Great Southern Railway. (3) The 
engined locomotives and rail coaches are in opera- | two large Diesel-engined locomotives running on 
tion. Through the courtesy of the managements; the Russian State Railways. (4) Any Diesel- 
and chief engineers actual statistics over periods of | engined locomotives or rail coaches running on the 
many years’ operation have become available. |German and Italian Railways. (5) Any Diesel- 

Any endeavour to co-relate operating statistics | engined locomotives operating in industrial services. 


are very considerably lower. 


| of various railways of very different characteristics is | such as quarries, oilfields, &c. 


attended by various difficulties, and it is therefore| It is probable, therefore, that they represent not 
necessary to treat such data as indications rather| more than about half the actual total mileage 
than measures of what is obtainable under specified | run by Diesel-engined locomotives and rail coaches. 
conditions. | They cover, however, the operation of 133 Diesel- 
The figures given later relating to the “‘ Reliability | engined locomotives and rail coaches; and the 
Factor ” can be vouched for as reasonably accurate, | average distance each has run is, therefore, approxi- 
but those for the operating cost of the Diesel-engined | mately 150,000 miles. 
type and the ratio of this to the cost of operating; In Table II the aggregate mileage run per annum 
steam-engined locomotives must be regarded as} by all the locomotives and rail coaches is given 
fair averages of the actual costs of operating on a 
number of railways in different European countries 
under varying conditions of wage rates, fuel, lubri- 





TaBLe II.—Yearly Aggregate Mileages Run 1913-1931. 





. ~ - ‘ ae : | miles. 
cating oil and material costs, traffic densities, &c., | 1913 20,900 
and also using a large variety of equipments, makes | Hy oaeaee 
and types of Diesel engines and the like. The actual | 1916 125,500 

YI g 

figures for the total cost of operation of Diesel- ot then 
engined locomotives or rail coaches of similar types | 1919 207,000 

orki de »whe simil onditi how | 1920 207,000 
working under somewhat similar conditions show eat oan tae 
remarkable agreement, although the itemised costs | 1922 478,090 
may vary. As averages, therefore, the figures are | ae con'eee 
useful. In all cases the figures for the costs of 1925 1,160,790 
operation and reliability factor relate to locomotives — aaeaee 
or rail coaches operating large mileages per year in 1928 2,300,890 
regular railway passenger, freight and shunting = Sane 560 
services. Where necessary, the figures have been 1931 3,831,250 


corrected for the exchange rates. 

The first Diesel-electric rail coach was, so far as 
has been ascertained, put into regular service in 
the year 1913. This coach is running to-day, 
and had up till the end of September, 1931, run 
1,037,420 km. in service. This is an average of 
approximately 157 km. per day for 18 years. The 
coach was designed and built by Messrs. Diesel 
Elektriska Vagn Aktiebolaget (Deva), Viasteras, 
and to this firm much credit is due for having the 
vision and technical skill to produce such a remark- 
ably reliable machine at so early a date in the 
development of the Diesel engine. 

It is true that one or two other makers were at | 
that time, and even a little earlier, experimenting | 
with various types of engines and combinations | 
of gears, but the above firm really visualised the 
practical possibilities of the Diesel-electric system 
about ten years ahead of the actual demand, and 
carried out development with such skill that the 
result described above has been attained. 

The Canadian National Railways have 28 Diesel- 
engined rail coaches in regular service, the first 
six of which were put into service in 1925 and the | 
last six in 1931. Ali the above are equipped with 
Diesel engines of the Beardmore type. Up till the | 
end of 1931 the six rail coaches which were put 
into service in 1925, had run an aggregate of approxi- 
mately 1,676,000 miles. The Danish State Rail- 
ways have 12 Diesel-engined locomotives and 10 
rail coaches in regular service, having started with 
six rail coaches in the year 1927. The majority of 


of which data have been procurable; this shows 
in a striking manner the rate at which the develop- 
ment has proceeded. 

With such figures as these available, is it possible 
to maintain that the Diesel-engined type is experi- 
mental or novel, or a recent invention ? 

Table I would seem to indicate that there is ample 
| experience upon which to base design for sizes up to 
200 brake horse-power, that sizes of between that 
and 350 brake horse-power should be regarded as 
involving only slightly greater uncertainties, while 
those above 350 brake horse-power are mainly new 
developments and cannot, therefore, be considered 
to have been tried out; for which reason, state- 
ments regarding economies to be effected by the 
use of large Diesel-engined locomotives on main line 
services having a high traffic density are much to 
be deprecated. At present, these can only be based 
upon calculations and inferences which are not yet 
capable of proof from actual results in service. 

It has been stated above that the records refer 
to a great many types of engines and equipments, 
but by far the majority are for the Diesel-electric 
type. For passenger and freight-train service this 
type is almost a standard, and represents approxi- 
mately 85 per cent. of the total. For the smaller 
types for shunting and such like work, the geared- 
type with clutch is the most used. It is probable 
|that the near future will show that this division 
| of types will continue. 

Collated data, derived, as above described, from 


~~ re ; . . , 22 ‘ric | > . 
then were manufactured by Messrs. Frichs. In| y, rious sources, show the following results : 
1932, these ran an aggregate of 1,205,600 km. and | 


averaged approximately 212 km. per day. The average cost of operation per 


In Table I are given the aggregate miles run| mile for the Diesel engine types... 7-17 pence. 
in service bv the Diesel-engined loc —— 1| The average cost of operating steam 
in service by the 1esel-engined locomotives and | locomotives working under similar 
r I } R . ; oer conditions of service eee bul 17-13 
ABLE iggregate Miles Run in Regular Service. The average saving in running cost to 
be derived from the use of Diesel 
— sizes ~ngine | ’ 58-0 +r cent. 
Sizes up to en 280 a, & Sizes above | Total all engined types is therefore 5 per « 
200 b.h.p * o 300-9 500 b.h.p Sizes we = 
ound seme In each case, the term “cost” refers to the 
" me i ‘running cost, and therefore includes fuel (oil or 
Approx. coal as the case may be), lubricating oil, sundry 
14,060,450 | 3,665,400 | 1,612,380 100,000 | 20,336,230 | materials, drivers’ wages, maintenance and overhaul, 


labour and materials, painting. 

rail coaches of which data have been procurable,| Thus, unless special conditions exist which favour 
classified under five headings according to the | the use of steam locomotives, a careful investigation 
brake horse-power rating of the Diesel engines | of the possible economies to be derived from the 
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use of Diesel-engined types is to be recommended, 
in the case of services comparable with those on 
which these figures are based. 

The reliability of any locomotive can be judged 
by the ratio of time which it is actually in service 
to the time which it should have been in service in 
order to operate the train service for which it was 
purchased. This may be expressed as a percentage. 


Thus, if a particular service demands that the | 


locomotive should run 12 hours per day, 320 days 
per year, or a total of 3,840 hours per annum, but 
owing to defects in the machinery it is only able to 
run 2,700 hours per annum, the reliability factor 
2,700 
would be 3,840 100 
the locomotive is out of service should include the 
time required for maintenance and overhaul, but 
not that required for wheel turning and repairs 
necessitated by accidents. It is admitted that 
there are defects in this definition, but it is adopted 
in default of any better method of making a com- 
parison of the reliability in service of different 
types of locomotives and arriving at a figure of 
service in assessing the relative merits of particular 
types or makes. 

Using the above definition and applying it to 
the records referred to for locomotives and/or 
rail coaches equipped with Diesel engines having 
rated capacities up to 350 brake horse-power, 
it is found that :— 


= 70-2 per cent. The time 


The average reliability factor of the 
Diesel-electric drive locomotive or 
rail coach is 


| eee eee 89-0 per cent. 
Ditto, Diesel geared drive is 2-8 


It would be interesting if similar figures could 
be published for steam and electric locomotives ; 
they would prove very instructive and might even 
show that the steam locomotive, especially those of 
the modern high-efficiency types, have actually a 
“ reliability factor” lower than the Diesel-engined 
types, which so many railway boards and mechanical 
engineers commonly refer to as “ experimental.” 

The economies attending the use of the Diesel- 
engined stock are clearly shown in the statistics 
published from time to time by the Canadian 
National Railways. In connection with these, 
Sir Henry Thornton, former President of the 
Canadian National Railways, in a statement to a 
Parliamentary Committee, said: ‘ Deficits from 
operations on the branch lines had been converted 
into surpluses by the substitution of Disel-electric 
cars for steam trains. He believed that the 
development of the Diesel-electric unit offered 
a solution of the problems which involved the 
provision of service on branch lines which could not 
profitably be operated by steam trains. Where the 
Diesel-electric cars had been put on, a loss had been 
turned to profit.” 

The chief engineer of another railway recently 
stated that Disel-engined rail coaches had not only 
enabled them to operate under conditions of falling 
traffic and increased road competition and make a 
profit (producing statistics in support of this), but 
also had resulted in such an increase of traffic that 
they had been able to put back into service some of 
the steam locomotives they had previously been 
obliged to lay up. Many similar instances could 
be cited. 

At the present time, the Diesel-engined locomotive 
and rail coaches can be broadly divided into two 
main classes :—(1) Diesel-electric drive ; (2) Diesel 
gear drive ; each type having its particular advan- 
tage for a given type of service. There are many 
variations of the above, but by no means all of these 
have proved advantageous. 

It is essential for a Diesel engine to have a high 
horse-power/weight ratio, because the haulage 
of deadweight is not to be tolerated, especially on 
roads with long heavy grades. The use is thus 
essential of Diesel engines running at relatively high 
Speeds ranging from say 600 r.p.m. for the larger and 
up to 1,800 r.p.m. for the smaller sizes. It is, un- 
fortunately, true that some engine manufacturers 
have carried this reduction of weight rather beyond 
the degree required, with the result that parts 
have been over-stressed and failure, or semi-failure, 
which is quite as bad from the transport point of 
view, has resulted to the detriment of the general 
If success is to be assured, by which is 


cause, 


meant reliability and low running and maintenance 
costs, care must be taken in the selection of the 
engine equipment. The engine must be simple, 
so that the maintenance can be carried out by the 
staff and mechanics accustomed to steam loco- 
motives, after some special training for the purpose. 
In the case of colonial railways, and particularly on 
| those which have to rely largely upon native labour, 
such as in the Latin American countries, this 
requirement of simplicity throughout the whole 
equipment cannot be stressed too much, although, 
unfortunately, the tendency at the present time is 
in the opposite direction. 

Diesel-Electric Driven Types.—In the Diesel- 
electric machines, the modern tendency is to make 
the electrical equipment more and more compli- 
cated by the addition of automatic control 
devices, involving the use of somewhat delicate 
relay mechanisms, electric alarm devices and so 
forth, necessitating the use of a multiplicity of 
small wire connections. Such devices require 
skilled attention to ensure that they perform their 
functions at the requisite time, and if they fail 
when the locomotive is out on the road, delay and 
expense results. They are mostly used with the 
object of allowing unskilled drivers to be employed, 
and to enable the approximate full load output 
of the Diesel engine to be obtained under all con- 
ditions of traffic. Both of these are commendable 
objects, but it is possible to pay too high a total 
cost for them. In the majority of cases, such 
automatic devices are only warranted when the 
number of locomotives in service permits the 
economic employment of the requisite staff. 

The following brief description of the equipment 
of the Diesel-electric rail coach which was put into 
operation in 1913 and has been working efficiently 
ever since is of interest in this connection : 

The engine is a six-cylinder Atlas four-cycle 
air-injection model, capable of developing 75 brake 
horse-power and running at a constant governed 
speed of 600 r.p.m., direct-coupled on a combination 
bedplate to a shunt-wound direct-current generator, 
which supplies power to the motors, the latter being 
of the standard axle-suspended tramway type. 
The power is controlled by varying the resistances 
in the field circuit of the generator by means of a 
standard tramway-type controller. The engine is 
started by motoring the generator from a battery in 
the usual way. It is interesting to note that the 
original battery supplied in 1913 is stillin use, having 
had only a few new plates fitted during the 19 years 
in which it has been in service. It is of the alkaline 
type, made by the Svenska Ackumulator Aktie- 
bolaget Jungner, of Stockholm. 

A kilowatt meter is fitted and marked with a 
red line at full-load output, and the driver runs by 
| this, maintaining almost full load on the generator 
| throughout the trip, except where excessive speed 
| would result. The driver is located in the engine 
| compartment, so that the engine is always in view, 
|no automatic devices being required to shut this 
| down in the event of failure or overheating of the 
‘circulating water and lubricating oil; from his 
| driving position he can reach out and feel the various 
| pipes. The simplicity of this equipment has, no 
doubt, contributed to the long life of the coach, and 
|e low running and maintenance costs involved. 
| There are now in use approximately 45 rail 
| coaches and locomotives of horse powers from 75 
| to 200, built on similar lines, of which not less than 
| 12 have been running in regular service more than 
ten years. 
| Itis not suggested that locomotives or rail coaches 
| constructed as above described would meet all 
|the requirements of modern high-speed services ; 
| but it is urged that when endeavouring to meet 
the latter, makers would do well to bear in mind 
the eminently satisfactory record of these simple, 
solidly-constructed equipments and not sacrifice 
reliability and low maintenance costs to obtain 
more theoretical advantages, which immediately 
disappear when they lead to delays in traffic, the 





| dissatisfaction of travellers and to consequent 


losses by the railway company. 

Diesel-Engined Gear-Driven Types.—With this 
type of equipment, we are not on such sure ground 
as with the Diesel-electric machine, for the reason 





that, in order to obtain running characteristics 





which shall be as nearly as possible equal to those 
of the electrical transmission, new types of gear 
are being designed in considerable numbers. Modifi- 
cations are introduced into nearly every machine, 
and there are hardly two exactly alike. The 
consequence is that the records of performance 
vary between such wide limits as to form little guide 
to the reliability, economy of maintenance, &c., of 
any particular make or design. In spite of this, 
however, records show that the reliability of gear- 
driven locomotives transmitting up to 200 brake 
horse-power is high, and that the costs of mainten- 
ance are low on the average, but in the majority 
of cases somewhat higher than that of the electrical 
drive type. At present, actual figures may be 
somewhat misleading, since the average is taken 
over a small number of locomotives, and, as stated, 
many variations in design are involved. 

Many types of gears have been developed, and 
several are giving very satisfactory results in 
practice, but have not yet run sufficient mileage 
to demonstrate their full capabilities and permit 
of reliable records of costs of operation and main- 
tenance being obtained. The only type which 
has been tried out in a representative number of 
locomotives and supplied to various countries and 
operated in all types of service, is the hand-operated 
gear-box combined with multi-plate clutches of types 
similar to those employed on lorries, ’buses and the 
like. 

These locomotives are mostly in use in docks, 
marshalling yards, oilfields, collieries, quarries, 
&c., where the duties are heavy and the hours long. 
In many cases, the only locomotive available is a 
Diesel-engined one, so that reliability is of first 
importance, and with few exceptions in this country 
and abroad they have given satisfaction and ex- 
treme economy. For such services accurate records 
of performance, &c., are rarely kept, so that it is 
difficult, in the majority of cases, to obtain satis- 
factory figures upon which to base the average 
“reliability factor.” 

The Diesel-electric locomotive, in common with 
the straight electric locomotive, is undoubtedly 
capable of running a much greater mileage per 
annum than the steam locomotive, and is, in the 
great majority-of cases, required to do this in present- 
day service. 

This capacity for hard work has an important 
bearing upon the cost of operation for a particular 
service, fewer Diesel locomotives being, in the 
majority of cases, required than would be the 
case if steam locomotives were employed. Although, 
therefore, the capital cost of Diesel-engined loco- 
motives is, to-day, generally greater than that of a 
steam locomotive capable of hauling the same 
trailing load over a given line at the same speeds, 
fewer Diesel locomotives will be requ:red, and the 
total capital cost of the smaller number of Diesel 
locomotives required may be less than that of the 
requisite number of steam locomotives. In some 
instances, only half the number of Diesel locomotives 
have been needed for services previously carried 
out by steam locomotives. 

It is further true that a Diesel-electric locomotive 
can haul a greater trailing load than the steam 
locomotive of equal weight or rated horse-power— 
in some cases, even twice as much—owing to the 
more even turning moment of the electric motors. 
Owing also to this, wheel and rail wear is less. 
Records show that the wheels of Diesel-electric 
locomotives will run in the same traffic about 24 
times the mileage that a steam locomotive will 
run before requiring turning. 

When considering the economies to be derived 
from the use of Diesel-engined locomotives, all 
such points as are referred to above must clearly 
be taken into account. If the Diesel-engined 
locomotive is to receive the favourable consideration 
of railway boards and of those responsible for the 
operation of railways which the economies and 
advantages to be derived from its use warrant, 
substantial proof of these qualities must be forth- 
coming. 

Calculations of maintenance costs, useful life, 
reliability, &c., based on results derived from the 
operation of Diesel engines under stationary condi- 
tions are merely interesting, and not at all con- 





vincing. Before any railway board can be expected 








450 


NEW BLACKBURN 








Fig.22, 
Ky 


MEADOWS GENERATING 


ENGINEERING, 


— 


STATION, 


‘APRIL 28, 1933. 


SHEFFIELD. 























(2749.A.) 


to embark upon any revolutionary re-organisation 
of their traffic and rolling stock, and the capital 
expenditure involved, it is clearly essential that 
they must convinced by accurate statistics. 
Such statistics as are called for of course, 
only become available by the adoption of standard 
forms of returns for performance and cost data. 
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can, 


THE NEW BLACKBURN MEADOWS 
GENERATING STATION OF THE 
SHEFFIELD CORPORATION. 


(Continued from page 382.) 

Tue coal required for the New Blackburn Meadows 
station, Sheffield, a view of which with the adjacent 
“grid ’’ substation appears in Fig. 23, is brought in 
by rail to the London and North Eastern Railway 
Company's sidings adjacent to the site and is hauled 
thence over the Corporation's own tracks by a 
battery locomotive to two tipplers, which are placed 
opposite one end of the boiler-house. The relative 
positions of these sidings and tipplers are indicated 
in Fig. 22, which is a plan of the site. The tipplers, 
which, like the rest of the coal-handling plant, were 
manufactured by Messrs. The Mitchell Conveyor and 
rransporter Company, Limited, 45, Holborn-viaduct, 
London, E.C.1, are of the side-discharge type and 
are capable of handling standard railway wagons from 
8 tons to 20 tons capacity up to a total gross weight of 
30 tons at the rate of 10 per hour. The cycle of 
operations is such that only 1} minutes is required 
for tipping and 14 minutes for returning, leaving three 
minutes for changing the wagons and for weighing. 
The wagons are clamped automatically into the cradle 
of the tippler, the mechanism being so arranged that 
the wagon cannot suffer damage from crushing or any 
other cause. The actual clamping pressure is deter- 
mined by the weight of the wagon. All parts of the 
tippler structure and clamping beam are placed outside 
the standard loading gauge, so that normal traflic 
can pass over the cradle without obstruction. Each 
tippler is driven by a 25-h.p., 440-volt, three-phase 
motor running at 480 r.p.m. When the controller of this 
motor is turned to the * hoist’ notch, the wagon is 
tipped, power being automatically cut off when it 
reaches the end of its run. After an interval of two or 
three seconds to allow the coal to be completely dis- 
charged, the controller is moved to the “ lower’ notch, 
so that the wagon is returned to its original position 
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and the power is again automatically cut off. 
emergency, the machine can be stopped at any inter- 
mediate point, both when hoisting or lowering. The 
weight of the wagon and the coal is registered before, 
and the tare weight after, tipping has taken place, the 
weighing machines being integral with the tippler 
and being fitted with ticket-printing devices. 

The tipplers feed into a common hopper at the 
bottom of which are two outlets. Each of these outlets 
leads to a rotary-feed table, consisting of a circular 
horizontal plate revolving about a vertical axis. The 
coal coming from the hopper forms a conical heap on 
the plate which, so long as it is stationary, acts as 
a valve. When it rotated by a 3-h.p. motor, 
however, the coal is brought up against a stationary 
curved plough, which deflects it over the edge of the 
plate into one skip of a twin-type balanced skip hoist. 
Splashing or spillage is prevented by a circular guard- 
plate. 

The skip hoist just mentioned is housed in a steel 
structure placed near one end of the boiler-house, as 
illustrated in Fig, 25, Plate X XIX, and elevates the 
coal to a height of 68 ft., where it is discharged into a 
second hopper. The hoist consists of two 2-ton skips 
which are fitted with rollers running in vertical guides. 
At the upper end of the run these guides are curved, 
so that the skips overturn and deliver their contents 
into the hopper. The hoisting winch, the construction 
of which will be clear from Figs. 31 and 32, Plate 
XXIX_ is driven through inverted-type worm-reduc- 
tion gearing by a 60-h.p., 440-volt English Electric 
three-phase motor running at 725 r.p.m._ It 
fitted with two drums of the double-volute type on 
which the hoisting ropes are coiled, so that the skips 
travel slowly when tipping and coming to rest under 
the feeder plates and at a higher rate when running 
vertically. It is claimed that in this way rapid operation 
ean be secured without the excessive shock and wear 
on the brakes which sometimes occurs when cylindrical 
drums are employed. 

The hopper into which the skip hoist discharges 
is connected by a chute to one end of a conveyor 
which runs the whole length of the boiler-house imme- 
diately over the bunkers. This conveyor is of the 
Mitchell type and is fitted with ball bearings through- 
out, so that both the power required to drive it and 
the maintenance costs are reduced to a minimum. 
The belt, which is composed of rubber and canvas, is 
specially protected along the edges against wear, and 
is driven by a 10-h.p., 440-volt motor through worm 
reduction gear. It is fitted with a hand-operated 
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throw-off carriage, which can be placed at any point 
along the whole length of the conveyor, so that the coal 
can be discharged into any bunker at will. 

The feed tables, skip hoist and conveyor are controlled 
by one controller, the movement of which starts 
that feed table which is connected to the skip that 
is then at the bottom of its travel under the chute. 
This feed table continues to run until a pre-determined 
weight of coal has been delivered into the skip, and 
thus overcomes the resistance of a weightometer, which 
falls. This weightometer carries a lead sheave, over 
which the skip hoisting rope is led to the winch. The 
depression of the weightometer automatically stops 
the feed table and starts the winch. As will be clear 
from Figs. 31 and 32, the winch is fitted with two 
reeling drums, which are so arranged that while the 
full skip is being hoisted the empty one is being lowered. 
This movement continues until the former reaches its 
uppermost position and is tipped, and simultaneously, 
the latter reaches its lowest position under the feed 
chute. The hoist is then stopped automatically, 
while the bottom skip is fed from its feed table. When 
this operation is completed, the cycle of operations 
automatically recommences. 

The motor driving the boiler-house conveyor is 
electrically interlocked with the motors driving the 
skip hoist and the feed tables, so that if it should be 
necessary to stop the conveyor, the hoist and the feed 
tables also come to rest. This electrical interlock 
also ensures that starting is carried out in the proper 
sequence. It is therefore impossible to start the skip 
hoist before the conveyor is in motion, and overflowing 
of the coal in the feed chute between the two, and 
consequent damage, are thus prevented. The plant 
can be stopped at any time by push buttons placed 
along the conveyor and on the hoist. The hoist 
motor is fitted with a solenoid brake. 

Coal not immediately required in the boiler house 
is delivered to the storage ground, the position of which 
is indicated on the right of Fig. 22. This storage ground 
is fed by a second side-discharge tippler, which is 
installed over a separate siding and delivers the contents 
of the wagons into a concrete hopper. This tippler 
is not provided with weighing apparatus. The coal 
is grabbed from the hopper by a revolving cantilever 
transporter crane, which dumps it into a circular 
heap 250 ft. in diameter and 19 ft. high. The capacity 
of this heap is 20,000 tons. 

The construction of this radial transporter will be 
clear from Figs. 26 to 28, while a view of it appears in 
Fig. 24, Plate XXIX. As will be seen, the revolving 
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steel tower, of which this transporter consists, is carried 
on a ball-type case-hardened steel and phosphor- 
bronze pintle bearing, and is supported in a steel 
structure, which is provided with a roller path at 
its upper end. The cantilever arm, which is 120 ft. 
long, carries a travelling jenny, the construction of 
which is shown in Fig. 28, and over which the hoisting 
wire ropes operating the grab pass. The weight of the 
cantilever arm, the jenny, and the load is balanced 
by a short-tail cantilever on which, as will be seen, 
the hoisting and racking winch are carried. This 
winch is driven by a 50-h.p., 440-volt motor running at 
570 r.p.m., which is connected to the hoisting and 
racking drums through gearing and a duplex clutch, as 
shown in Figs. 29 and 30. As long as the racking drum 
is prevented from rotating by its brake the jenny is 
maintained stationary on the cantilever arm, and 
the hoisting drum can be rotated by engaging the 
clutch in the hoist position, thus raising or lower- 
ing the grab and its load at a speed of 120 ft. per 
minute. 

As will be seen from Fig. 27, the twin hoisting ropes 
are led directly from the drum over lead sheaves on 
the jenny to the grab. As these are the only sheaves 
over which the rope has to pass, the result is, it is 
claimed, that the maximum efficiency is obtained and 
wear is minimised. The way in which the ropes are 
reeved causes the weight of the grab to tend to move 
the jenny towards the centre of the tower. To prevent 
this, the racking ropes are carried from the jenny 
framework over sheaves at the outer end of the 
cantilever arm back to the racking drum. So long, 
therefore, as the latter is prevented from rotating, 
the jenny is maintained in position. By throwing the 
clutch into the racking position the jenny can be 
moved inwards or outwards along the cantilever arm 
at a speed of 120 ft. per minute, during which operation 
the ropes are maintained taut by the hoisting ropes 
tending to move the jenny against the pull of the 








racking ropes. If both drums are clutched together 
and rotated, the load is racked inwards or outwards | 
along a level path. The grab, which has a capacity | 
of 34 ewt., is discharged by a trigger which is released | 
by a ring suspended from the jenny and can be adjusted | 
vertically to vary the height of the discharge. The | 
tower can be rotated by a separate 16-h.p. motor at a 
speed of 360 ft. per minute. When reclaiming, the | 
transporter crane grabs coal from the heap and dis- | 
charges it into empty wagons placed alongside the | 
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When filled, these wagons are run back to 
The average storing and 
50 tons per 


store. 
the boiler-house tipplers. 
reclaiming capacity of this plant is 
hour. 

The steam-raising plant, which is installed in a 
boiler-house the position of which is indicated in Fig. 22, 
consists of three tri-drum boilers each of which has a 
normal evaporative capacity of 125,000 lb. of steam 
per hour and a maximum output of 156,000 lb. of steam 
per hour. These boilers were manufactured by Messrs. 
Stirling Boiler Company, Limited, 32, Farringdon- 
street, London, E.C.4, and supply steam at a pressure 
of 625 lb. per square inch and a temperature of 800 deg. F. 
The front steam drum of these units is made of 2}-in. 
shell and is 34 ft. 3 in. long and 42 in. in diameter, 
while the rear drum is of 3§-in. shell and is 33 ft. 3 in. 
long by 48 in. in diameter. The mid-drum is of 2%-in. 
shell and is 30 ft. 11 in. long by 48 in. in diameter. 
The weight of the heaviest drum is 32 tons 18 cwt. 
The drums were supplied by Messrs. Thos. Firth 
and John Brown, Limited, Sheffield. Each boiler 
contains 906 cross tubes, which have an outside dia- 
meter of 3} in. and are No. 4 8.W.G. thick. The 
tubes in the front bank are solid cold-drawn. The 
combustion chamber has a volume of 8,000 cub. ft. and 
its sides immediately above the stokers are of Bailey 
construction, refractory-faced blocks being employed. 
Firing is effected by class ‘‘ L ” type chain-grate stokers* 
manufactured by Messrs. Underfeed Stoker Company, 
Limited, Aldwych House, Aldwych, London, W.C.2, 
each of which is 20 ft. long by 25 ft. wide, giving a 
total grate area of 500 ft. The heating surface of each 
boiler is 16,168 sq. ft. 

Each boiler is fitted with a superheater consisting of 
88 tubes and a heating surface of 4,980 sq. ft., in which 
the temperature of the steam is raised to 800 deg. F. 
The economisers are of the Foster gilled-tube steaming 
type with a heating surface of 8,316 sq. ft., and are 
designed to raise the temperature of the feed water 
from 350 deg. F. to 421 deg. F. with gas inlet and outlet 
temperatures of 700 deg. F. and 561 deg. F., respec- 
tively. 
are arranged in two parts with a total heating surface 
of 18,810 sq. ft., and increase the air temperature from 
60 deg. F. to 334 deg. F., the gas inlet and outlet 
temperatures being 500 deg. F. and 265 deg. F. 
respectively. 


* See ENGINEERING, vol. cxxxii, page 245 (1931). 


The air heaters, which are of the Usco pattern, | 
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GENERAL VIEW OF STATION AND Grip SUBSTATION. 


The necessary draught is provided by banks of 
forced and induced-draught fans, the former consisting 
of two 30-in. diameter Sirocco units manufactured by 
Messrs. Davidson and Company, Limited, Belfast, 
which are driven by 115-h.p. English Electric Company 
motors running at a constant speed of 960 r.p.m. 
Speed regulation is effected by hydraulic couplings. 
The two fans have a combined output of 49,200 cub. ft. 
per minute on normal load and of 63,500 cub. ft. on 
overload. The single induced-draught fan on each 
boiler is also of the Sirocco type and has a diameter of 
53} in. It is driven by a 260-brake horse-power motor 
running at 730 r.p.m., speed control also being effected 
by hydraulic coupling. Each fan has an output of 
107,000 cub. ft. of gas per minute, and their outlets 
are connected to Davidson’s grit arresters of the shunt- 
pressure type. From these catchers, which separate 
most of the grit, the gases pass on to secondary col- 
lectors, whence they escape through a chimney 144 ft. 
high and 9 ft. 6 in. in diameter, which is made of Armco 
iron. These chimneys are visible in Fig. 25, Plate X XIX. 

The ashes are removed by two water-immersed 
scraper conveyors, which were supplied by Messrs. 
Mitchell Conveyor and Transporter Company, Limited, 
and are situated below ground level. The first conveyor 
receives the ashes from the hoppers under the boilers 
and discharges them on to the second conveyor which 
runs across the site, as shown in Fig. 22, to a point 
outside the boiler-house of No. 1 station. Here they 
are discharged into a sump out of which they are lifted 
by an automatic grab transporter which delivers them 
into an overhead reinforced-concrete hopper with a 
capacity of 40 tons. From this hopper they are taken 
away by a ropeway to a site in the adjacent valley 
and dumped, or are discharged into railway wagons. 
Although the scraper plates of the second conveyor 
are under water, all the links, chains, rollers and other 
wearing parts are above water level, so that they can be 
easily inspected and lubricated. The plant is auto- 
matically operated by pressing a button, which causes 
the grab to be lowered into the sump to pick up its 
load, hoisted a short distance above water level and 
stopped for a short time to allow the water to drain, 
hoisted to the top of its travel, traversed over the 
bunker and discharged. When fully open the grab 
returns to the sump and is lowered again to take up a 
fresh load. This cycle of operations is continued withvut 
further attention until the stop button is pressed. 

(To be coniinued,) 
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In his introduction to the sixty-first annual report 
of the United Patternmakers Association, Mr. Findlay, 


the general secretary, points out that the percentage of 


unemployment is the highest in the history of the 
organisation. “In my sixteen years of service,” he 
says, “as your general secretary, we have surely 
plumbed the depths of depression, even as we have 
climbed the heights of prosperity. From a percentage 
of 0-09 to 27-25 is a variation which requires the vision 
that figures alone can give, and the long-sighted 
fortitude to stick to them even when appearances 
would seem to belie the accuracy which is their virtue 
or their justification for existing.” The total member- 
ship is 10,579—a decrease of 449, as compared with 
the figure for the previous year. “We have to go 
back,” Mr. Findlay says, “ to 1923, with its comparable 
experience of long-continued unemployment, high 
contributions and reduced benefits, for a parallel; 
then we lost 433.” 





The gross income of the Association was 
177,0731. 188. 6d., as compared with 191,3831. 158. 4d. 
in 1931, and the gross expenditure, 180,7771. 8s. 6d., as 
compared with 211,5541. 15s. 10d. The Trade Union 
income was 47,4671. 198. lld., as compared with 
48,1171. lls. 9d., and the trade union expenditure, 
53,6381. 188. 3d., as compared with 67,8101. 16s, 10d. 
Summing up the financial position, Mr. Findlay says :— 
“ We find ourselves short in our General Benefit Fund 
Account to the extent of 15,3391. lle. 4d.—which 
means that E.C. have borrowed from other funds 
to enable us to continue paying the reduced benefits. 

While the abnormal unemployment exists, it is 
too much to expect any considerable reduction in this 
adverse balance; nevertheless, we have to record an 
improvement here, as, at the end of 1931 it stood at 
17,8151. 168, 8d.” 





The Monthly Trade Review for March states that the 
unemployment figure has decreased to 2,568. The 
total membership of the Association is returned as 
10,463. 





In March, the home branch membership of the 
Amalgamated Engineering Union decreased from 
169,541 to 169,424, and the Colonial branch member- 
ship from 22,287 to 22,184. The number of members 
in receipt of donation benefit decreased from 8,217 to 
7,624, and the number in receipt of sick benefit from 
6,586 to 3,468. The number of members in receipt of 
superannuation benefit increased from 13,286 to 
13,295. The total number of unemployed members 
decreased from 42,381 to 40,989. 





“J. R.,” writing in the April issue of the organ of 
the Electrical Trades Union, says that there was a 
seasonal improvement in the state of trade during 
March, and a few districts, mainly concerned with 
contracting, were able to clear off a number of their 
unemployed. No improvement was reported in 
engineering, and very little in shipbuilding, “ but in 
this section,” “ J. R.” says, ‘ the prospects are certainly 
brightening for the future.” 


The writer mentions that at the half-yearly meeting 
of the executives of the N.F.E.A. and E.T.U., the 
principal business discussed was a scheme of redistribu- 
tion that would divide the country roughly into only 
three zones—one for London, a second for practically 
the whole of the country north of London to North- 
umberland, with a detached portion for Glamorgan 
and Monmouthshire, and a third for the south-west of 
England, reaching as far north as part of Worcester, 
but right across the south of England, with the excep- 
tion of part of Kent and Bristol. “The principle 
underlying the zoning is,” “J. R.” says, “ good, but 
when it came to the point of wages to be paid in these 
zones, there was no possibility of agreement, and the 
question is referred back to the appropriate com- 
mittee.” 

“ Early in the year,” “J. R.’ says, “the London 
Electric Railways informed us that they did not 
purpose putting into operation the 20 per cent. reduc- 
tion which they might have done under the Cost-of- 
Living Sliding Scale Agreement. It will have been 
noted, however, that in last month’s Journal, it was 
pointed out that application had been made for 11s. 
= week advance to sub-station employees on the 
ondon electric railways. The shock now is that 
the company has written stating that, owing to the 
“almost certain early appointment of the London 
Passenger Transport Board,” they do not desire to 
take action in regard to matters which will, within 
a short period of time, become the responsibility of 
that Board, and not of the Underground Companies. 
Needless to say, a protest has been sent in respect to 
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this action, as until agreements are terminated the 
machinery under such agreements must be observed.” 





Mr. J. Rowan has been re-elected for a tenth term 
of office as general secretary of the Electrical Trades 
Union. In a letter thanking the members for this 
further expression of confidence in him, he writes :— 
“* My 30 years’ experience has taught me the danger of 
extremists, but it has also shown me the necessity of 
always looking ahead, and taking advantage of every 
opportunity of improving the lot of the members I 
represent. This will continue as my first duty in the 
future.” 





At the end of March, 26,569 members of the Boiler 
Makers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books” as compared with 27,071 
a month earlier. The number of members in receipt 
of superannuation benefit was 2,454, as compared with 
2,458, and the number in receipt of sick benefit 1,120, 
as compared with 1,397. In March, the expenses 
were 4,2741. 16s. 4d.; in February they were 
3,8401. 14s. 7d. A net decrease of 235 is recorded in 
the membership. Commenting on the improved 
unemployment and sickness figures, Mr. Hill, the general 
secretary, points out that the branch expenditure 
on benefits is less by 1051. per week. “ It is too early 
to say,” he continues, “that the month of March 
marks the return of good trade; but if our returns for 
the remaining months of the year show equal reductions 
in unemployment and cost to our funds, a load of 
anxiety will be lifted from the minds of our members.” 





The Ministry of Labour Gazette states that at March 
20, employment showed a further improvement, which 
extended to most industries. Among workpeople 
insured against unemployment in Great Britain and 
Northern Ireland, the percentage unemployed was 
22-0 at March 20, 1933, as compared with 22-8 at 
February 20, 1933, and 20-8 at March 21, 1932. For 
males alone the percentage at March 20, 1933, was 25-1, 
and for females 13-8. At February 20, 1933, the 
corresponding percentages were 26-0 and 14-1. It is 
estimated that at March 20, 1933, there were approxi- 
mately 9,443,000 insured persons aged 16-64, in employ- 
ment in Great Britain. This was 103,000 more than a 
month before, but 74,000 less than a year before. 





At March 20, 1933, there were 2,170,252 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 70,916 
less than a month before, but 127,808 more than a 
year before. The total included 1,770,554 men, 
59,670 boys, 291,962 women, and 48,066 girls. It was 
made up of 704,379 insured persons with claims for 
insurance benefit, 1,099,663 applicants for transitional 
payments, 221,370 other insured persons not in receipt 
of benefit or transitional payments, and 144,840 
uninsured persons. There were registered as unem- 
ployed in Great Britain 358,914 men, 8,481 boys, 
129,424 women and 6,558 girls, who were on short time 
or otherwise suspended from work on the understanding 
that they were shortly to return to their former employ- 
ment. The total of 503,377 was 9,210 less than a 
month before, but 80,701 more than a year before. 
It included 428,772 insured persons with claims for 
insurance benefit, 36,137 applicants for transitional 
payments, and 38,468 persons not in receipt of benefit 
or transitional payments. 





Of persons who normally seek a livelihood by means 
of jobs of short duration there were, on the registers 
in Great Britain 100,743 men, 101 boys, 1,697 women, 
and 14 girls; these are largely employed in dock and 
harbour service. The total of 102,555 was 328 less than 
a month before, but 343 more than a year before. It 
included 70,231 insured persons with claims for insur- 
ance benefit, 31,426 applicants for transitional pay- 
ments, and 898 persons not in receipt of benefit or 
transitional payments. 


The seasonal improvement continued in building, 
public works, contracting, brick, tile, artificial stone, 
concrete and cement manufacture, stone and slate 
quarrying, and the clothing industries. There was 
also an improvement in engineering, shipbuilding 
and ship-repairing, iron and steel and tinplate manu- 
facture, in the vehicle, metal goods, woollen and 
worsted, carpet, silk and artificial silk, boot and shoe, 
furniture, woodworking, pottery, and rubber industries, 
and in the distributive trades. On the other hand, 
there was a decline in coal mining, in the cotton and 
hosiery industries, and in dock and harbour service. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in March resulted in a decrease of 8,1001. in the weekly 
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full-time wages of 84,100 workpeople, and in an increase 
of 6001. in those of 17,650 workpeople. The principal 
groups of workpeople whose wages were reduced were 
hosiery workers in the Midlands, flax and hemp workers, 
and bobbin makers. Those whose wages were increased 
included coal miners in Warwickshire, blast-furnace 
workers in Cumberland, and iron puddlers and mill- 
men on the North-East Coast and in the West of 
Scotland. During the first three months of 1933, the 
changes recorded have resulted in net decreases of 
nearly 62,0001. in weekly full-time wages of about 
745,000 workpeople, and in net increases of 500/. in 
those of nearly 11,000 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
March, was 36. In addition, 10 disputes which began 
before March were still in progress at the beginning of 
the month. The number of workpeople involved in all 
disputes in March (including workpeople thrown out of 
work at the establishments where the disputes occurred, 
though not themselves parties to the disputes) was about 
17,900, and the aggregate duration of all disputes in 
March was about 146,000 working days. 


Writing in the April issue of The Record, the organ 
of the Transport and General Workers’ Union, Mr. 
Bevin says :—“ In the course of my work as secretary 
of a large Trade Union I am expected by a section 
of the public, and some of the branches, who write to 
me, to take up a myriad of political grievances and 
world problems, which the writers assume have only 
to be placed before the Executive Council to secure 
strike action. During the past month, for instance, 
I have received letters from outsiders, and in one or 
two cases from branches, urging the Union to take 
action against Fascism in Germany; to prepare to 
take steps to protect Russia against attacks from 
capitalist countries; to prevent Mussolini, should he 
decide to come to this country, from landing here ; 
to force the country to introduce a new currency 
system; to secure the release of the prisoners in 
India ; and to hold up munitions for countries at war. 
These are only a few of the matters on which the 
Union has received letters during the past few weeks 
with a request to take action. When we say we are 
unable to undertake all these responsibilities some of 
our correspondents seem to get rather annoyed. They 
do not appear to grasp the fact that if we did all they 
wanted us to, the Executive Council would be calling 
members on strike every week.” 





Mr. Bevin goes on to point out that administering 
the affairs of a large trade union is a full-time job, 
and enumerates the duties which its executive and 
other officers have to carry out. Moreover, he adds, 
machinery exists for dealing with all these questions 
of national and international politics in the union’s 
affiliations with the International Federation of 
Trade Unions and the British Labour Party. “I 
am afraid,” he adds, “that many of the people from 
whom I receive letters demanding strike action have 
not yet learned the wisdom of supporting that Party 
and, so giving it the strength which it deserves, and 
which, if it is to accomplish its object, it must have.” 





An order issued by the United States Department 
of Labour requires that, after May 1, the record of 
admission of an alien arriving in the United States for 
permanent residence, shall include the alien’s finger- 
print. The object of the order is to provide a reliable 
means of identification, and thus to protect aliens 
from various forms of extortion and from impersona- 
tion by other aliens. It will also have an important 
bearing on the carrying out of the naturalisation laws, 
as until the present there have been, it is stated, a large 
number of fraudulent naturalisations owing to the 
furnishing by one alien of the record of entry of another 
of the same name. 





Business Week, an American publication, states that 
sentiment in favour of the shorter working week has 
been growing among industrialists, and a considerable 
number of staunch conservatives are coming rapidly 
to the belief that shorter hours and wage increases are 
the only road to prosperity. Difficulty arises in con- 
nection with the constitutional problems which confront 
any legislation on the subject. But the anti-trust 
laws might be modified to the extent that what are now 
declared to be “conspiracies in restraint of trade” 
might be sanctioned in such circumstances as the 
Government might approve after careful inquiry and 
determination that the “ conspiracy ” was in the public 
interest. The policy would be that if any ~con- 





spiracy ” made shorter working hours and fewer days 
| per week possible, that “conspiracy” would be held to 
be in the public interest. 
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LETTERS TO THE EDITOR. 


RESEARCH IN PURE AND 
APPLIED SCIENCE. 


To tHe Epriror oF ENGINEERING. 

Str,—We are engaged in compiling a Handbook of 
Extra-University Research in Pure and Applied Science, 
in which we propose to give data concerning commer- 
cial, endowed, and private research laboratories not 
included in the Universities’ Year Book. 

We do not wish to include laboratories and other 
institutions devoted solely to testing materials and 
products, collecting data and other work not of a 
developmental and original character. 

You would render us the greatest assistance by 
making the above facts known through your columns, 
so that firms and others who are engaged in research 
may communicate with us. 

We propose to state type or types of research in 
progress (such as fundamental, new inventions, im- 
provement in production methods, improvement in 
product), staff with qualifications, and recent publica- 
tions, including patents. We should also like data of 
approximate floor space and annual expenditure. 

We hope that the publication will be of service to 
those with ideas, materials, instruments and services 
to market, and also to those anxious to be informed of 
these. We also believe that it will serve as an advertise- 
ment of, and a further spur to, the enthusiasm for 
progress in Britain. 

Yours truly, 
BernaRgD W. HoLman, 
Hon. General Secretary. 
The Association of Scientific Workers, 
70, Victoria-street, London, S.W.1. 
March, 1933. 





THE DESIGN OF STEEL 
BRIDGES. 


To tHe Eprror or ENGINEERING. 


Str,—I have to acknowledge, with many thanks, the 
copy of your journal of current issue, wherein you pub- 
ished my letter relating to your review of the above 
work, and have carefully noted your comments on the 
same. 

In respect to the first point, namely, adequacy of 
cover for multiple joints; although I would not 
presume to question your opinion thereon, yet must 
confess that I am still to be converted to the point of 
view that no piece can do duty both as useful section 
and as cover for a joint; always providing, of course, 
that the rivets securing the cover in question on both 
sides of the joint are sufficient to transmit the full 
strength of the cover. 

Regarding the design of the knuckle pin for the 
200-ft. span bridge, I am quite in agreement with your 
contention that shear stress in the pin is not, in this 
case, the governing factor. 

Yours faithfully, 
H. 


100, Taunton-road, Lee, 8.E.12. 
April 17, 1933. 


[The reviewer's contention with respect to boom 
joints may be otherwise stated thus :—If a flange plate 
at any particular section is under normal flange stress, 
it cannot also at the same place accept additional stress, 
as cover, without a reduction of strength.—Eb., E.] 








FAILURE BY FATIGUE. 


To THE Eprror or ENGINEERING. 


_ Siz,—This letter is in reply to the letter by Mr. J. 
Selwyn Caswell, published in your issue of March 
17, on page 299, ante. 

The failure of cast-iron rolls in the sheet and tin- 
plate industry is one of those matters which is difficult 
to settle on the basis of argument alone. Controlled 
experiments on the rolls themselves, so that the facts 
may be obtained, are highly desirable. 

My object in writing the article “ Failure by Fatigue ” 
was to present arguments for the fatigue view of failure 
of cast-iron rolls. These arguments, and those presented 
previously by Professor Bacon and others, are not 
convincing to Mr. Caswell. One of my statements was, 
“Ife failure of a roll takes place immediately after it 
is placed in service, it may well be that the action of 
repeated stresses is not of major importance in pro- 
ducing failure.” 

My conclusion is that we need more experimental 
facts, which, admittedly, may be difficult to obtain. 

Yours faithfully, 
mol : J. B. Kommers. 
University of Wisconsin, Madison, Wis., U.S.A. 
April 10, 1933. 





| EUROPEAN AND AMERICAN TRAIN 
SPEEDS. 


In the Scientific American for March, some interesting 
| figures relating to express train speeds are given, 
|enabling a comparison to be made between the work 
|done by trains in America and Europe. The figures 
| were originally given in a letter in The New York 
| Times, by Mr. P. F. Laning, who had collected statistics 
| relating to the scheduled miles run daily at more than 
|55 miles an hour. Without reproducing the tables in 
| full, it may be stated that the total daily mileage at 
| these higher speeds for trains in the British Isles is 

18,728, in Continental Europe 17,669, and in the 
| United States and Canada 18,025; the record thus 
| being held by the lines in the British Isles. Twenty- 
| six railways in all are included in the statistics and 
eight of these have a daily total mileage of over 2,000 
|at over 55 m.p.h. The figures for these eight are as 
follows :— 








No. of runs 
Total making 
| mileage. total 
mileage. 
Sa 
London, Midland and Scottish - 7,899 103 
| Great Western oe o< on 5,642 71 
London and North Eastern 3,909 66 
Nord .. ee os oe 9,828 66 
dst ee es ee 9,194 46 
| German State Railways . 2,076 19 
New York Central Lines... os 7,278 80 
Pennsylvania System 6,656 104 











The fastest start-stop run given is the Cheltenham 
Flier of the Great Western Railway, Swindon to 
| Paddington, 77-3 miles in 65 minutes, average speed 
| 71-4 m.p.h., while in America the corresponding record 
|is held by the Canadian Pacific train from Smith's 
Falls to Montreal West, 124 miles in 108 minutes, 


| average speed, 68-9 m.p.h. 








THE TREVITHICK MEMORIAL 
LECTURE. 


| Av the invitation of the Trevithick Centenary 
Commemoration Committee, Professor C. E. Inglis, 
| F.R.S., on April 24, delivered a Trevithick Memorial 
| Lecture, the meeting taking place in the theatre of the 
| Institution of Civil Engineers, by kind permission of 
| the Council. The chair was taken by Sir Murdoch 
| MacDonald, the President of the Institution and the 
| Chairman of the Commemoration Committee. 

| When Trevithick died, said Professor Inglis, no 
| obituary notices proclaimed that the nation had lost 
|a mechanical genius of the first order of magnitude, 
and his memory passed into an oblivion which for 
many years was almost complete. But the greatness 
of the man and the impetus he had given to engineering 
science was such that his fame could not suffer perman- 
ent eclipse. Slowly, but with an ever-increasing 
luminosity, his genius shone forth, and with the passage 
of time he seems to rise higher and yet higher above his 
contemporaries. Fifty years ago the name of Richard 
Trevithick had won an honoured position throughout 
the engineering world, and now posterity, more discern- 
ing than his own generation, deems him not unworthy 
to be enthroned alongside and on the same exalted 
plane with his predecessor and one-time rival, the 
illustrious James Watt. 

In the main, Professor Inglis dealt in chronological 
order with the events of Trevithick’s life, many of 
which were touched upon in the brief biographical 
sketch given in our columns last week. But some of 
his most interesting remarks referred to Trevithick’s 
character. With all his strength, impetuosity and 
energy, Trevithick had a kindly disposition, and 
even when occasionally he was goaded by opposi- 
tion, he cherished no animosities. The overwhelming 
vitality and driving force of the man was vividly 
portrayed in the bronze statue erected to his memory 
at Camborne last year. 

Trevithick’s work as an inventor really com- 
menced when he was about 26. From 1797 onwards, 
until he left England in 1816, was the period when 
his constructive genius flared forth with a brilliance 
which was almost continuous. During those years 
he was a veritable volcano of inventions, though 
some, because they ante-dated engineering progress by 
many years, failed to come to fruition; others—notably 
the high-pressure semi-portable steam engine—gave an 
immediate impetus to mechanical science which 
gathered momentum with the passage of time, and 
for which his successors mainly reaped the honour 
and financial reward. The rapidity with which Trevi- 
thick turned an idea into an actuality was quite 
astounding. He never paused to find out if diaything 
similar had previously been produced, and it is only 
natural that, inconsequence, someof his productions 
could not claim novelty, though doubtless, they 
were original so far as he was concerned. This state of 











affairs is not uncommon ; in fact, history reveals that 
originality is not generally forthcoming from a mind 
congested with a vast store of accumulated knowledge. 
Trevithick certainly did not suffer from this limitation. 
To book learning, past or present, he paid little or no 
heed, and in the course he steered he never stopped 
to sound the depths for possible anticipations. 

Speaking of the large hydraulic pumping engine of 
Trevithick, erected in 1803 in Derbyshire, Professor 
Inglis said: This simple and powerful type of engine 
was verily the mechanical embodiment of its creator's 
mental and physical characteristics, and Trevithick’s 
creations invariably inherited his own personal attri- 
butes—strength and an exuberance of energy almost 
amounting to rashness. Watt, in comparison, was a 
timorous spirit; steam, in his mental vision, was merely 
an agent for forming a vacuum, and the potentialities 
of danger he envisaged from the use of high-pressure 
steam outweighed the possible advantages which could 
be gained thereby. Trevithick, on the other hand, 
never counted that particular cost ; he never permitted 
potentialities of danger to obscure his horizon, and 
it was this entire absence of fear which, perhaps more 
than any other mental characteristic, impelled him 
forward to win imperishable renown as the originator 
of the high-pressure engine, at any rate as far as this 
country was concerned. 

One great landmark in Trevithick’s life was the 

enrolment by him and his cousin, Andrew Vivian, of 
the patent of 1802, for “improvements in the con- 
struction and application of steam engines.” It is 
around this that his work with stationaryand locomotive 
engines centres. In his examination of the specification 
and drawings for this patent, Professor Inglis dealt 
with many interesting points. The small size of 
boiler in cases, he said, was a noticeable feature, 
while the suggestion of the use of two cranks at right 
angles was certainly a novelty in design. The small 
size of boiler could only have been rendered practicable 
by the —— of a steam blast, the advantage 
of which Trevithick had discovered in his Camborne 
road-carriage experiments; but, strangely enough, this 
ps ay feature is neither illustrated nor claimed 
verbally in the specification. Here a golden oppor- 
tunity was lost, for the invention might well have been 
the subject matter of a valuable master patent. 
Trevithick was most certainly the originator of the 
steam blast. 
Another novelty, not specifically mentioned in 
his specification, was the heating of the feed-water 
by the exhaust steam, which he had introduced 
quite early. A year or two after the enrolment of 
his patent, inquiries were pouring in for Trevithick’s 
engines, and at this stage of his career he had every 
reason to be optimistic. If he had then settled down 
to equip a factory for high-pressure engines, and had 
gathered around him a staff of competent assistants, 
he would almost certainly have attained a position of 
unique importance. Such a thought never entered 
his head; the routine of manufacturing held for him 
no fascination and his inventive genius sought its 
outlet and self-expression in new applications rather 
than in processes of manufacture. He placed his 
orders for engines here, there, and everywhere, with 
a breathless haste which must have precluded the 
possibility of detailed instructions or vulling drawings, 
and, in consequence, with the lapse of time, some of 
these makers came to regard his inventions as their 
own. 

Professor Inglis was not able to add much to our 
knowledge of the actual details of Trevithick’s loco- 
motives or throw any light on the personality of the 
“not over-scrupulous individual,” Robert Dickinson, 
who apparently made his living by exploiting other 

ples’ inventions, and whose name figures in 
Trevithick’s patents of 1808 and 1809. Neither did 
he attempt to review at length the latter part of 
Trevithick’s career. Trevithick, he said, was at his 
zenith during the ten years between 1798 and 1808, 
and although into his remaining 25 years were crowded 
sufficient achievement and adventures to fill the lives 
of two ordinary mortals, the latter phases should not be 
allowed to protrude too ponenty into the picture. 
Of his work in Cornwall between the time he left 
London and when he sailed for America, one result 
was the introduction of his Cornish boiler, which gave 
Trevithick a claim to our respect and admiration, as the 
leading pioneer in the construction of boilers designed 
in accordance with scientific ce ar 

It was not easy, said Professor Inglis in concluding, 
to summarise in a few sentences the versatile and 
erratic genius of Trevithick. A man of simple tastes, 
genial, lion-hearted, and without a trace of meanness ; 
in his own county of Cornwall he was looked up to 
with a veneration which savoured almost of idolatry, 
but drew the line at votive offerings. Standing head 
and shoulders above his contemporaries, by indomitable 
energy, force of personality, and an infinite capacity 
for hard work, he fought his way to immortal fame 
practically single handed. In the brief period between 
1799 and 1808 he totally changed the breed of steam 
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engines, and, from an unwieldlyfgiant of limited‘utility, 
he evolved a prime mover of universal application. 
Trevithick never sang his own praises; he never 
boasted about what he had done or what he was going 
He was essentially a man of action rather than 
To give material expression to his 
creative instincts and to see these results in active 
operation was to him the salt of life ; the acquisition of 
money was a secondary consideration, only desirable 
as @ means of opening up vistas for self-expression in 
further inventions. Apart from Davies Gilbert, 
Trevithick’s friends were of little assistance. Partner- 
ships he formed, but they were neither lasting nor 
helpful 
into a decline, and this leads us to suspect that Trevi- 
thick’s independence of spirit and impulsive character 
rendered him incapable of running in harness or working 
If only he could have found a Boulton, a 


to do. 
* man of words, 


in @ team. 


For one reason or another they languished | 


man of outstanding stability and business acumen, to | 


regulate this inexhaustibie fountain of mechanical 
genius into profitable channels, the story of Trevithick’s 


life might well have been an unbroken record of 


triumphant advances, and he might have found his| 


ultimate resting place among the great in Westminster 
Abbey. 


VALVELESS 
PUMP. 


Tux valveless rotary pumy, though it has long 
occupied an important place in many industries, has 
by no means become static in design, for whilst the 
original principles have been adhered to, improvements 
in detail are still taking place. A good illustration of 
this development lies in the recent re-modelling of the 
well-known “ Drum” rotary pump, by Messrs. The 
“ Drum” Engineering Company, Limited, Humboldt- 
street, Bradford. Some of the changes now embodied 
in these pumps are shown in Figs. 1 to 8, on this and 
the opposite pages. One of the most interesting of 
these is shown in Figs. 1 and 2. The cross-section in 
Fig. 1, shows the well-known arrangement of the pump, 
with its two rotors revolved in contrary directions, 
but is interesting as showing the contour now adopted 
for the teeth of one rotor and the grooves of the other. 
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In the longitudinal section in Fig. 2. it will be noticed | surface. Each end of the rotor; is fitted with a 


that the ends of the rotors abut against the end covers 
of the body. There is only the barest peripherical 
and endwise clearance between the rotors, and the 
body and cover, as well as between the rotors them- 
selves, so that leakage, or slip, is negligible. That 
this is so is evidenced by the employment of the pump 
for producing high degrees of vacuum. Previously, 
the trouble in such pumps was leakage at the glands 
which could not be effectively tightened up without 
excessive friction. The new form of gland, detailed 
in Fig. 2, removes this disability. 

The characteristic feature of this gland is that the 
fluid-tight joint is made on flat rubbing surfaces, i.e. at 
right angles to the shaft axis, and not on a curved 
periphery of a shaft. These flat surfaces are easily 
formed accurately, and are self-adjusting, any wear 
which takes place tending automatically to keep the 








hardened and ground steel ring pressed on the shaft. 
A ground phosphor bronze ring is kept in con- 
tact with the face of the steel ring by a helical 
spring in compression. The bronze ring does not 
rotate, being clear of the shaft, with which it is kept 
concentric by a thin flexible corrugated diaphragm. 
The ring is sealed at its inner and outer edges by being 
gripped by a nut and the cover carrying the bearings, 
respectively. The chamber on the inside of the 
diaphragm is connected to the suction branch of the 
pump, the partial vacuum thus resulting in the chamber 
tending to increase the pressure on the sealing face of 
the ring. The pump is driven by the short shaft seen 
to the right of Fig. 2. This shaft is mounted in both 
ball and roller bearings, the latter being provided to 
act as a locating bearing. The shaft carries a pinion 
meshing with a spur wheel on the lower rotor. The upper 


joint tight, as the rubbing action produces a flat | rotor is driven from the lower one by spur-gearing. 
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It will be noticed that ball bearings are fitted to 
one end of the rotor shafts and roller bearings to the 
other, the former being again adopted in order to act 
as locating bearings should oblique wear on the gear 
wheels cause any thrust. All the gear wheels have 
machine-cut teeth and rotate in an oil bath. 

An external view of a pump fitted with diaphragm 
glands and ball and roller bearings is given in Fig. 3. 
Chis pump is designed for the production of a high 
vacuum for distillation purposes, and has two stages, 
oe a each side of the driving motor. The pump 

ies 


required. The diaphragm gland is also valuable in 
cases where noxious gases are being transferred, or in 


which highly inflammable liquids are being handled, 











Efficiency 


Oil 750 Sec. Viscosity 
Oil 45 Sec. Viscosity 
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In both cases, it is essential that no external leakage 
should occur. It will be realised from Fig. 2 that the 
pump is driven through a speed reducing gear. This 
|is generally necessary when a direct motor drive is 
used, but with a slower drive, such as when using a 
| belt, the pulley or other motive power can be connected 
| to shaft of the bottom rotor. Such an arrangement 
| is shown in Fig. 4, which illustrates a less specialised 
| type of “ Drum” pump. Here it will be seen that the 
glands are of the ordinary type, and are situated 
between the shaft bearings and the rotors at both ends 
|of the pump. Either plain bearings or ball and roller 
| bearings can be fitted as desired. The pump shown in 
| Fig. 4 has the former type, but one fitted with the latter 
type does not greatly differ in appearance. 
| ° The chief point to remark, however, is that the glands, 
whilst being of the usual pattern, are not exposed to 
| pressure from the inside. The degree of adjustment 
| necessary to keep them tight is, therefore, very small. 
An inspection of one of these pumps when running 
at a pressure of 80 Ib. per square inch, showed that the 
glands were perfectly tight when the nuts were screwed 
| up by the fingers only. The loss of power and undue 
wear resulting from too-tightly packed glands has thus 
| been eliminated. It may also be remarked that, at 
the inspection just referred to, the characteristics of 
the discharge were carefully noted. There was a 
|complete absence of pulsation with a corresponding 
| steadiness of the delivery pressure gauge. The pressure- 
| relief device constitutes one of the recent improvements 
| in the design of this pattern of the pump and is effected 
| as shown in Fig. 5, page 460. This view is a section 
| partly through the suction and delivery branches and 
| partly through the glands of the top rotor. The covers 
are formed with a chamber extending right across. The 
inner bush of the gland is interrupted by circular holes 
| connected by grooves, which permit the passage of 
fluid from one side to the other round the shaft. When 
the top rotor is revolving clockwise, looking from the 
right-hand side of the illustration, the top branch 
is the suction one. The chamber, known as the relief 
chamber, is in communication with the suction side of 
the pump, through the holes shown, and is, in con- 
| Sequence, continuously being evacuated. The pressure 
in it is, therefore, below that of the atmosphere, even 
| When leakage is occurring from the delivery side along 
| the rotor shafts. This leakage is intercepted before it 
| can reach the gland itself by the grooves and openings 


$ are arranged with jackets which are suitable | above referred to. 
for either water-cooling or steam-heating, as may be | 
is drilled and tapped from the outside of the cover, the 
| opening in the Jatter being closed by ashort plug. The 


The hole between the chamber and the suction branch 


corresponding holes on the delivery side of the pump 





are both closed by a long plug. The object of this 
latter arrangement is to change the direction of flow 
in the relief chamber when the pump is reversed. It is 
one of the characteristics of this type of pump that it 
can be used to give delivery in either direction simply 
by reversing the direction of rotation of the rotors, a 
feature which is useful, for example, when a tank or 
other vessel has to be alternately emptied or filled. 
The reversal may be effected by the use of open and 
crossed belts, a reversing motor, or a gear box, &c., 
and all that need be done with regard to the gland 
relief is to change over the long and short plugs. In 
some instances where the pump is employed as a 
vacuum pump, and where diaphragm sealing is not 
considered necessary, the relief chamber can be used 
as a sealing chamber for the glands. In these cases 
the chamber is filled with liquid and the short plug is 
placed on the delivery side. 

Some reference may be made to particular applica- 
tions of the pump. In Fig. 6 is shown a “ Drum” 
pump designed for handling a viscous fluid at a pres- 
sure of 4,500 lb. per square inch for some special 
research work. The body and covers are machined 
from the solid in high carbon steel. Pressure-relieved 
glands are fitted and the drive is transmitted through 
compound double-helical reduction gear with the 
shafts mounted in ball bearings. Another characteristic 
of the rotary pump is that, as there are no valves, it 
can be used in any position, i.e., at any angle. A vertical 
pump is shown in Fig. 7. This is a bilge pump of the 
Admiralty type, having a capacity of 15 tons of water 
per hour against a head of 25 ft. when running at 
1,000 r.p.m. The pump has ball bearings throughout, 
which bearings also take the weight of the rotors, and 
has pressure-relieved glands. parts in contact 
with the bilge water are of bronze. The pump is direct- 
driven by a 2-h.p. motor, which is mounted on a 
column. The pump itself is attached to the lower 
part of this column in such a manner that it can be 
readily dismantled or withdrawn complete, for examina- 
tion. A third special application of the pump was re- 
ferred to in ENGINEERING, vol. cxxxiv, page 634 (1932). 
This described a form of the pump wholly submerged 
in an oil tank and employed to give a constant delivery 
at a pressure of 180 lb. per square inch to effect the 
traverse of the table of a Lund grinding machine. 
It is capable of working at a maximum pressure of 
250 Ib. per square inch when desired. This does not, 
of course, form the limit for this use of the pump, 
as for other types of machine tools considerably 
higher pressures are provided. Another somewhat 
special form of the pump is used for circulating the 
compound used for coating electric cables. These 
pumps are steam-jacketed, and are motor-driven 
through a two-speed sliding gear box. 

A description of the pump would not be complete 
without some reference to its performance, and for this 
purpose the efficiency diagram shown in Fig. 8, has 
been selected from a number of records as showing a 
typical result. The pump in question is shown as 
handling oil of two kinds and the curves for volumetric 
and mechanical efficiency at various heads are given. 
One of the oils is representative of the light Diesel oil 
class, and had a viscosity of 45 seconds, Redwood 
No. 1. The other oil is representative of an ordinary 
lubricating oil, and has a viscosity of 750 seconds, 
Redwood No. 1. The pump is manufactured in a 
wide range of sizes, the smallest pattern having 
pipes of 4-in. bore. As regards capacity, the range, 
with suction lift, is from 150 galls. to 250,000 galls. 
per hour. 








INTERNATIONAL ALUMINIUM CoMPETITION, 1932.—On 
several occasions in the past we have referred to the 
competitions organised by the International Aluminium 
Bureau in Paris, in which money prizes have been offered 
for suggestions aiming at the development of the use of 
aluminium and its alloys. Messrs. The British Alumin- 
ium Company, Limited, Adelaide House, King William- 
street, London, E.C.4, have recently sent us a list of 
the prize-winners for the 1932 competition. The jury 
divided the 20,000 Swiss francs voted for the prize- 
money into two prizes each of 4,000 francs, two of 3,000 
francs, and three of 2,000 francs. The first prize,.of 
4,000 francs, was awarded to Dr. Eckert (Germany) for 
his researches on the protection of aluminium and its 
alloys by the M.B.V. process, In the M.B.V., or 
modified Bauer-Vogel oxidation process, the aluminium 
articles are immersed for some 10 minutes in a hot 
solution of sodium carbonate and sodium chromate. 
The second prize of 4,000 francs was awarded to Mr. 
Philippe (France) for his memorandum on the use of 
aluminium alloys in gas-fired or oil-fired central-heating 

lant. The prizes of 3,000 francs were granted to Mr. Y. 
Firakawa (Japan), for his article on aluminium tuyéres 
for blast furnaces, and to Mr. T. Schweizer (Switzerland) 
for his memorandum on the use of aluminium for grain 
silos. The three prizes of 2,000 francs were awarded, 
respectively, to Messrs. Py and H. Tatu (France), and to 
Mr. Steinborn (Grand Duchy of Luxemburg). The 
1932 competition, it is stated, met with a better response 
than that of 1931. As many as 405 memoranda were 
received, which, in the great majority of cases, were based 
on serious investigations and showed an expert knowledge 
of the light metals, 
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ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Technical Science.—The Manchester 
City Council is again offering a number of scholarships 
tenable in the Faculty of Technology of the University 
of Manchester. Successful candidates are required to 
follow a full-time course leading to the degree of 
Bachelor of Technical Science in the College of Tech- 
nology, and the matriculation, or its equivalent, is an 
essential qualification. For students who have been 
engaged in industry, and who have attended part-time 
day or evening classes, the scholarships are of the value 
of 1001. per annum, while for students leaving secondary 
or central schools, the value is 601. Both classes of 
scholarships are tenable for three years. Further par- 
ticulars may be obtained from the Principal, College of 
Technology, Manchester. 








CONTRACTS. 


Messrs. Henry Scarr, Liurrep, Haven Shipyard, 
Hessle, near Hull, which firm is controlled by Messrs. 
Richard Dunston, Limited, have received an order for 
a Diesel-engined barge and a towing barge from a London 
tirm. 

Messrs. Tae Vuican Founpry, Limrrep, Locomotive 
Works, Newton-le-Willows, Lancashire, have received 
orders for 31 sets of cylinders for the East Indian Railway 
and 6 sets for the Eastern Bengal Railway. They have 
also received an order for 56 boilers for the East Indian 
Railway. With regard to the latter order we regret 
that, on page 409 ante, in our “ Notes from the North- 
West,” the name of the railway concerned was incorrectly 
given as the Eastern Bengal Railway. 

Messrs. C. A. Parsons anp Company, Lirrep, 
Heaton Works, Newcastle-upon-Tyne, have received an 
order for a turbo-alternator, of 900,000 kVA capacity, 
for testing switchgear in the laboratories of the N.V. tot 
Keuring van Elektrotechnische Materialen, at Arnhem, 
Holland. The machine will give its output at either 
11,000 volts, 6,350 volts, 5,500 volts, or 3,200 volts, 
according to the external connections of the windings. 
Another turbo-alternator for the testing of switchgear 
is also being constructed at the Heaton Works for Messrs. 
A. Reyrolle and Company, Limited, Hebburn-on- 
Tyne, who already a very powerful 1,500,000 
kVA machine supplied by Messrs. Parsons a few years 
ago. 

Messrs. Automatic Ligut Controt, Liurrep, Moor- 
gate Hall, London, E.C.2, designers and manufacturers of 
the A.L.C. system, are supplying the fire-protection 
equipment for installation on the new Burns Philp motor 
liner Malaita, now under construction at the Clydeholm 
Shipyard, Glasgow, of Messrs. Barclay, Curle and Com- 
pany, Limited. The contract for the equipping of the 
system has been secured by Messrs. Engineering Market- 
ing Services, 110, Fenchurch-street, London, E.C.3, 
who are the sole marine agents for the A.L.C. system. 

Messrs. Patent Rerorts, Liurrep, 5, Victoria-street, 
London, 8.W.1, inform us that Messrs. The New Con- 
solidated Gold Fields, Limited, have decided to duplicate 
their shale-retorting plant in Esthonia by installing a 
further battery of Davidson rotary retorts (of Messrs. 
Patent Retorts, Limited). The present battery, we 
understand, has been in constant operation for two years 
and has given complete satisfaction . 


ILLtuminaTED Guarp Post ror Roapway Rervucss.— 
Mesars. General Electric Company, Limited, Magnet 
House, Kingsway, W.C.2, have developed a guard post 
for use on roadway refuges. This consists of a pillar of 
a heavy steel gauge tube, 4 ft. high, with a root entering 
the ground to a depth of 2 ft. 6 in. The head of this 
tube is arranged as a lantern with a red glass round the 
half of ita circumference, which faces the traffic, the other 
half being solid. Directly behind the glass is a 60 W 
lamp and behind this again are a number of tiered cast- 
iron reflecting surfaces finished in white vitreous enamel. 
Provision can be made for an auxiliary 15 W or 30 W 
lamp to prevent a complete olack-out. Control is effected 
by a time switch; the fuses are in the base, access to 
them being obtainable through a door. In the event 
of damage, therefore, the supply can easily be cut off. 
The tube being of steel, instead of cast iron, is, it is 
claimed, less liable to damage, and the reflecting surfaces, 
which are carried on rods, can easily be replaced. 





Brarrish Waterworks Association.—The twenty- 


second annual general meeting of the British Water. | 
works Association will be held at Blackpool from June | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Steam-Raising Plant.—The supply of steam-raising 
plant, comprising water-tube boiler, feed pump and 
accessories. The Municipality of Salisbury, Southern 
Rhodesia ; June 6 (Ref. No. G.X. 12,504). 

Bridgework.—The supply of steel bridgework. The 
South African Railways and Harbours Administration, 
Johannesburg ; May 29 (Ref. No. G.X. 12,514). 

Generator Fire-Protection System.—The supply of a 
fire-protection system for main generators. The New 
Zealand Public Works Department, Wellington ; July 11 
(Ref. No. A.X. 11,772). 

Superheaters.—It is anticipated that there will be a 
demand at Toronto, Canada, in the near future, for 
steam superheaters with capacities up to 100,000 Ib. 
per hour. (Ref. No. G.X. 12,527.) 


Steel Sections for Weighing Scales.—An inquiry has 
been received by the Department of Overseas Trade, 
from a firm in Warsaw, for names of United Kingdom 
manufacturers of steel profiles for use in the manu- 
facture of weighing scales. (Ref. No. G.X. 12,517.) 





BOOKS RECEIVED. 


United States Bureau of Mines. Mineral Resources of the 
United States. 1:9. Iron Ore, Pig Iron, and Steel 
in 1931. By H. W. Davis. [Price 5 cents.] I: 10. 
Manganese and Manganiferous Ores in 1931. By 
R. H. Ripeway. [Price 5 cents.] I: 11. Vanadium, 
Uranium, and Radium in 1931. By F. L. Hess. 
[Price 5 cents.} I: 12. Mercury in 1931. By P. M. 
Tyter and H. M. Meyer. [Price 5 cents.] I: 13. 
Lead and Zine Pigments and Salts in 1931. By E. W. 
Penrson. [Price 5 cents.] I: 14. Gold, Silver, 
Copper, and Lead in South Dakota and Wyoming in 
1931. Mine Report. By C. W. Henpverson. [Price 
5 cents.) IL: 13. Gypsum in 1931. By R. M. 
Santmyers and J. Mippiteron. [Price 5 cents.] 
Il: 14. Asbestos in 1931. By O. Bow zs and B. H. 
StopparpD. [Price 5 cents.) Washington: Superin- 
tendent of Documents. 

Mines Department. Safety in Mines Research Board. 
Paper No. 78. Measurements of the Kinetic Loads on 
Colliery Winding Ropes. By 8. M. Drxown and M. A. 
Hocan. London: His Majesty's Stationery Office. 
[Price ls. net.) 

Handbook to the Factory Acts and Truck Acts. By 
Josern Owner. London: Sir Isaac Pitman and 
Sons, Limited. [Price 3s. 6d net.] 

Thermodynamics Applied to Heat Engines. A Text- 
book Covering the Syllabuses of the B.Sc. (Engineering) 
and A.M.1I.Mech.E. Examinations in this Subject. By 
E. H. Leevirr. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 6d. net.] 

Electric Wiring for Lighting and Power Installations. By 
A. L. Coox. Third edition, thoroughly revised. New 
York : John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 18s. 6d. net.] 

Engineering Shop Practice. Vol. I. By O. W. Boston. 
New York: John Wiiey and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 34s. 
net.] 

Schraubensicherungen. By Dr.-Ixc. Huco ScHoEnetcn. 
Berlin: Carl Heymann. [Price 10 marks.] 

Air Ministry. Air Publication No. 1404. The Hart 
Aeroplane (2 Seater Day Bomber) Kestrel I.B. Engine. 
London: His Majesty's Stationery Office. [Price 
2s. net.) 

American Railway Signalling. Principles and Practice. 
Chapter XIV. Definitions. [Price 25 cents.) Chapter 
XVII. Mechanical and Electro-Mechanical Interlocking. 
[Price 25 cents.] Chapter XX. Interlocking Circuits. 
[Price 35 cents.] New York: Signal Section, American 
Railway Association. 

ictualités Scientifiques et Industrielles. No. XXXVI. 
Probabilités et Morphologie. By A. Sarnt-Laqvue. 
[Price 6 francs.) No. XXXIX. Notions de Mécanique 
Oudulatoire ; les Méthodes d’ Approximation. By L. 
Brittonin. [Price 10 francs.) No. XL. Critique des 
Notions d’Ether d’Espace et de Temps Cinématique de 
la Relativité. By E. Baver. [Price 7 francs.] No. 
XLI. La Dynamique Relativiste et L’ Inertie de L’ Energie. 





By F. Perrin. [Price 6 francs.}] No. XLII. Con- 
séquences de la Relativité dans le Developpement de la 
Mécanique Ondulatoire. By L. pe Broctrr. [Price 
6 francs.) No. XLIII. La Théorie Hinsteinienne de la 
Gravitation ; les Verifications Expérimentales. By G. 
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PERSONAL. 
Messrs. Fry’s Meta Founpries, Limrrep, Tandem 
Works, Christchurch-road, London, 8.W.19, inform us 
that on the formation of the new company, Messrs. Fry's 
Diecastings, Limited, Mr. A. O. Lord, who has repre- 
sented them in the Birmingham and Midland District for 
some years past, has resigned. The duties of repre- 
sentative of the new company will be taken over by Dr. 
Arthur Street. 

Sm Montacve HucsamMan has been ares Chair- 
man of Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Holborn-viaduct, London, E.C.1. 

A fusion of interests has taken place between Messrs. 
Davip ALLEN Neon Dispiays, LimireD, and Messrs. 
CiaupE-GenreRAL Neon Licutrs, Lomrep. In future 
the whole of the manufacture and erection work required 
for both undertakings will be carried out by Messrs. 
Claude-General Neon Lights from their Wembley 
factory. Mr.8.C. F. Allen is joining the board of Messrs. 
Claude-General Neon Lights, Limited. 

Messrs. Tue Barrise Atumrintom Company, Limirep, 
Adelaide House, King William-street, London, E.C.4, 
inform us that the telephone number of their London 
warehouse, at 25-29, Pancras-road, London, N.W.1, 
has been changed to Terminus 5301-2. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLEssRouGH, Wednesday. 

The Cleveland Iron Trade.—There is little change in 
the Cleveland pig-iron trade. Demand almost absorbs 
the small output, and makers have not much iron stored. 
Second hands have command of only moderate parcels, 
and their dealings are restricted by their terms of contract 
with ironmasters which prohibit merchant sales to 
principal home consumers. Inquiries from abroad are, 
if anything, rather better, but obstacles to overseas 
trade are still difficult to overcome. Small lots of iron 
have been sold to the Continent at very low figures, but 
for other business, quotations are steadily maintained. 
Local and other home consumption is expected to 
increase, but as yet movement in that direction is at a 
very disappointing rate. Quotations to customers on 
Tees-side stand: No. 1 Cleveland, 65s.; No. 3 g.m.b., 
62s. 6d.; and No. 4 foundry and No. 4 forge each, 
6ls. 6d. North of England buyers outside the Middles- 
brough district are charged 2s. above these figures, and 
delivery prices to firms in the Glasgow area are based on 
No. 3 at 62s. 9d 

Hematite.—East-coast hematite is plentiful. Stocks 
are embarrassingly large, and the limited output is still 
excessive. In this branch also there seems promise of 
some improvement in Continental demand. Local 
consumption is increasing a little, and there are continued 
steady deliveries to customers in the Sheffield district 
and in South Wales. Merchants are under no restriction 
as to the disposal of their considerable holdings, but are 
disinclined to undersell producers. Prices are less firm, 
but are not quotably altered, and remain the same for 
export as for home trade. Ordinary qualities are 59%» 
f.o.t. and f.o.b., and No. 1 grade of hematite is 59s. 6d. 

Foreign Ore.—There is no new feature in the foreign 
ore trade. Consumers are well placed as regards supplies, 
and are buying only odd parcels of particular kinds 
Merchants would not sell forward at anything like the 
unremunerative figures they have accepted for smull 
prompt parcels. Nominally, market rates are ruled by 
rubio, of 50 per cent. quality, at 15s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—Most of the Durham blast 
furnace coke going into local use is made by consumers 
themselves. Market transactions are consequently few 
and small, but sellers maintain quotations at the equiva- 
lent of good average qualities at 15s. 6d. delivered here. 

Manufactured Iron and Steel.—There is rather more 
business passing in one or two branches of semi-finished 
and finished iron and steel, but further orders are greatly 
needed. Manufacturers of steel semis are busy, owing to 
the protected home market. Producers of shipbuilding 
requisites have a little more work on hand than of late, 
and departments executing orders for railway material 
have still contracts to complete, while the prospects ol 
firms engaged on the manufacture of constructional steel 
are brighter. Moderate home sales of galvanised sheets 
are reported, but there is little export business. Principal 
market quotations are: Common iron bars, 9. 16s. ; 
best bars, 101. 5s.; double best bars, 10/. 15s.; treble 
best bars, 111. 5s.; packing (parallel), 8J.; packing 
(tapered), 10/.; steel billets (soft), 5/. 7s. 6d.; steel 
billets (medium), 6l. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 11/1. 5s.; steel ship 
plates, 81. 15s.; steel angles, Sl. 7s. 6d.; steel joists, 





81. 15e.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots ; fish plates, 





13 to 17. The business session vill take place on the | 
morning and afternoon of Wednesday, June 14, in the 


y : 
Darmots. [Price 7 francs.}] No. XLIV. Le Parallel. | 121. 10s. ; black sheets (No. 24 gauge), 91. 15s. for delivery 
Spanish Hall, Winter Gardens, wanen the members will | 


isme Absolu et la Théorie Unitaire de Champ. By E.|to home customers, and 8l. 10s. f.o.b. for shipment 
be welcomed by the Mayor, the new President will be Cartan. [Price 6 franes.] No. XLV. La Relativité ;| abroad, and galvanised corrugated sheets (No. 24 gauge), 
installed and various annual reports will be received. Conclusion Générale. By L. Lanorvin. [Price 6] 11]. 15s. for delivery to home customers, and 10/. 10s. 
Following upon this, a paper by Mr. G. F. Atkinson on | franes.] Paris: Hermann et Cie. f.o.b. for shipment overseas. 

* Seasonal Consumption of Water,” and two papers on | ee | Scrap.—There is little demand for iron and steel 
“ Rural Water Supplies,” the first by Mr. E. Morton, | ox. = apy | serap, and values continue to fall. Light cast-iron is 
and second by Mr. T. Marsland, will be read and dis- Giass ConventTion.—The British glass industry is| 36. 6d.; heavy cast-iron, 40s.; machinery metal, 
cussed. In the evening, the annual dinner will be held | holding its third Convention at Buxton, from May 18 | 495. 6d.; and heavy steel, 35s. 

in the Spanish Hall, at 7 for 7.30 p.m. On Thursday,|to May 20. Sir Max Bonn, K.B.E., will preside, and 

June 15, visits will be paid to the Fylde Water Board's | there will be addresses and discussions on such questions 

Hodder Scheme, near Slaidburn, Yorkshire, and to the |as co-operation in industry, hours of work, recent 

Preston Co ion Waterworks at Langden, near | technica! developments in the glass industry, and educa- s  Getiemn 
Whitewell. number of exoursions and trips have | tion and research. Excursions and other social events | payment, and appointment of agents A yo 
been arranged for Friday and Saturday, June 16 and 17, | have also been arranged. The honorary secretary of the | Rhodesia has been issued by the Departmen p Beem “1 
further particulars of which may be obtained from the | Convention is Mr. G. Marchand, director of the Glass | seas Trade. United Kingdom firms wishing os fo 
secretary of the Association, Grand Buildings, Trafalgar- | Manufacturers’ Federation, Norwich House, 13, South- copy should apply to the De ent, aes x. 4098 
square, London, W.C.2. ampton-street, High Holborn, London, W.C.1. street, ‘London, S.W.1, quoting reference No. C.A. 4, . 




















Commerce with SouTHERN RHopDEsIA.—A confiden- 
tial memorandum on the methods of trading, terms of 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Trevithick Memorial.—A proposal has been made that 
the memorial to Richard Trevithick to be erected at 
Merthyr Tydfil shall be built of stone blocks which for- 
merly carried the rails of the old tram-road upon which 
the famous Penydarren locomotive was run in 1804, and 
shall carry a bronze sculptured tablet. Centenary ser- 
vices were held at St. David’s Church, Merthyr, last 
Sunday, when the Mayor of Merthyr (Mr. Hugh J. 
Williams, J.P.), members of the Corporation, and 
leaders of trade and industry attended. A lecture was 
later given at the Municipal Museum on Trevithick’s 
life and inventions. 

Colliery Water for Power Station.—It is proposed to 
pump water from disused collieries in Swansea for boiler 
feed purposes for the new super-power station at Tir 
John North. In addition to obtaining suitable water 
that is readily accessible, the use of this water would 
assist in draining other pits and serve a useful industrial 
purpose. 

Noteworthy Colliery Changes.—The Ocean Coal Com- 
pany, Limited, with its subsidiary enterprises, the United 
National Colliery Company, Limited, and Burnyeat 
Brown and Company, Limited, constitute one of the 
most important of Welsh colliery groups. The general 
manager, Mr. W. P. Thomas, J.P., who has been asso- 
ciated with the Ocean Company for 60 years, has found it 
necessary, through ill-health, to resign his managerial 
position, but he remains a director. is successors, who 
are also highly skilled engineers with long service, have 
been appointed. Mr. John Griffiths, who becomes general 
manager of the Ocean Collieries, has had 45 years’ service, 
while Mr. Lewis Lewis, who takes over the management of 
the United National and Burnyeat Brown Collieries, 
has 50 years’ service. Mr. Mathias Edward becomes 
assistant to Mr. John Griffiths, and Mr. Levi Phillips, 
B.Se., assistant to Mr. Lewis Lewis. 


Crude Oil for Motor ’Buses.—Following recent experi- 
ments with compression-ignition engines using crude 
oil on Cardiff "buses, the Cardiff City Council traffic de- 
partment have authorised their general manager to 
replace the bodies on eight "buses with bodies built to a 
special high specification, and to replace the petrol 
engines with compression-ignition engines, which, work- 
ing on crude oil, are expected to reduce the working costs 
by 2d. per mile. On an average of 50,000 miles per *bus per 
annum, the estimated saving represents 3211. per annum 
each on working costs. These "buses were purchased 
from Lincoln Corporation four years ago, and were 32 
seaters. In the past four years they have run 973,939 
miles, or an average of 121,742 miles, representing 0-72d. 
per *bus mile on the purchase price. 


Cardiff Western Orbital Road.—It has been found that 
the Cardiff Western orbital road, which is to be com- 
pleted, will cost 190,000I., as compared with the original 
estimates of 200,0001., including 22,5001. for land. As 
the Ministry of Transport grant will be 75 per cent., 
the cost to Cardiff City Council will be only 47,0001. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—The Easter holiday vacation 
tended to make business in the Scottish steel trade 
rather quieter, but conditions are now more normal 
and bookings are a shade better this week. There is 
nevertheless a shortage of specifications for heavy 
material, particularly for the shipbuilding industry, 
which, while better to some extent, is far from busy. 
The demand for structural steel material is poor, and 
the general inquiry overall does not look like developing. 
In the black steel sheet trade the position shows little 
change, but light sheets for home consumption are a 
shade more active. The heavier gauges move slowly. 
The export side of the trade is not very encouraging, 
and the demand from Canada has not yet come up to 
expectations. Prices are steady and are as follows :— 
Boiler plates, 91. per ton; ship plates, 81. 15s. per ton ; 
sections, 8l. 7s. r ton; black steel sheets, } in., 
8l. per ton; and galvansied corrugated sheets (No. 24 
gauge), 111. 5s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—A dull tone still characterises 
the West of Scotland malleable-iron trade and few 
orders are being placed. The export demand is of little 
moment at the present time and the bulk of the business 
passing is on local account. There is also a marked 
quietness in re-rolled steel bars, and makers cannot see 
any distance ahead. The following are the current 
prices :—Crown bars, 91. 15s. per ton for home delivery, 
and 91. 5s. per ton for export; and re-rolled steel 
bars, 71. 5s. per ton for home delivery, in the Glasgow 
area, and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade.—No change for the better has 
taken place in the Scottish pig-iron trade, and dealings 
are on a small scale both on home and export account. 
The number of furnaces in blast remains at seven and 
there are ample stocks on hand. To-day’s market 
quotations are as follows :—Hematite, 
delivered at the steel works ; foundry iron, No. 1, 67s. 
per ton, and No. 3, 65s. per ton, both on trucks at makers’ 
yards, 

_ Scottish Pig-Iron Shipments —The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 22, amounted to 670 tons. Of that total 
60 tons went overseas and 610 tons coastwise. During 
the corresponding week of last year the figures were 
31 tons overseas and 8 tons coastwise, making a total 
shipment of only 39 tons. 


66s. per ton, Pp 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Further trading losses are disclosed in 
the latest reports affecting Sheffield’s largest engineering 
works. By general admission, conditions have been 
worse during the past twelve months than in the pre- 
ceding year. In all cases, however, an undertone of 
quiet hopefulness is shown. Every preparation is being 
made to enable the local industries to participate to the 
full in therevival whenit matures, Reorganisation schemes 
are still in progress, aiming at abundant and economic 
supplies. Armaments and munitions work is even more 
restricted than was the case a year ago, though Sheffield 
is getting a generous share of the available contracts. 
Government orders have already been placed for the 
new armour-piercing projectile announced by Sir Robert 
Hadfield at the annual meeting of Hadfields Limited. 
This shell, which has passed the most severe tests, 
including perforation at long-range fire and at impacts 
of extreme obliquity, has been patented in eight coun- 
tries. Bullet-proof plates oat completely _ built-up 
shields for gun mountings have been ordered by the 
Admiralty, and bombs by the Air Ministry. Good busi- 
ness is maintained in large crushers and—taking the 
limited requir ts into consideration—in turbine blades. 
Special welding rods have been evolved for depositing 
metal on manganese steel, which is still a favourable 
medium for bridge building, tramway trackwork, and 
railway-crossing layout. Other Admiralty orders have 
been placed for firehearth gear, stoves and tube expanders, 
while the Crown Agents for the Colonies have ordered 
steel tyres locally. The lighter trades show a number of 
bright features. Building requirements are expanding 
considerably, with beneficial results to makers of stove 

tes, various kinds of constructional steel, and domestic 

ittings. More business is circulating in agricultural 

steel. Sheffield maintains a widespread connection in 
—) parts for farming machinery, and has developed 
several new lines, notably in lawn-mower blades of 
changed design, and tobacco and beet-growing imple- 
ments. A healthy demand for stee ing hematites 
and rising sales in soft steel billets are outstanding 
features of the market for raw and semi-finished materials. 
Revised quotations are as follows :—Hard basic-steel 
billets, 71. 15s. per ton ; soft basic, 61. 5s.; West Coast 
hematites, 83s. 6d.; East Coast hematites, 77s. 6d. ; 
Lincolnshire No. 3 and Derbyshire No. 3 foundry iron, 
each 63s. 6d.; Lincolnshire and Derbyshire forge iron, 
each 59s. 6d.; bars, 101. ; and sheets, 111. 10s. 

South Yorkshire Coal Trade.—Seasonal influences are 
operating towards reduced output. Housecoal buying 
has improved a shade with the return of colder weather. 
That gross purchases are expected to be on a smaller 
scale is, however, indicated by the dismissal of colliery 
workers in a number of districts around Sheffield. The 
advent of reduced prices next month also tends to 
discourage buying. Contract deliveries of best steams 
have improved on inland account with the removal of 
the holiday influence, but export business lacks vitality 
in relation both to spot purchases and forward buying. 
Business in coking slack, gas coal, and coke for conten 
heating purposes has eased. Quotations are :—Best 
branch handpicked, 27s. to 28s. ; Derbyshire best house, 
22s. to 23s. 6d.; Derbyshire best brights, 18s. to 20s. ; 
screened nuts, 16s. to 18s. 6d.; Yorkshire hards, 17s. to 
18s.; Derbyshire hards, 17s. to 18s.; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; and smalls, 
5s. to 6s. 











Tue InstrrvrE or Transrort.—In substitution of 
the tour of inspection of Austrian transport under- 
takings and centres, which had reluctantly to be 
abandoned, the summer meeting of the Institute of 
Transport will take place on the White Star liner Homeric. 
The = , of which the President of the Institute, 
Sir vid. J. Owen, will act as leader and Major F. 
Bustard, will be in charge, will leave Southampton on 
Saturday, June 3, and will return to that port on June 17, 
During the vo , calls will be made at Madeira, 
Teneriffe, Las Palmas, Tangier, and Gibraltar. Duri 
the outward and return journeys, meetings will be hel 





and four rs ted an d, namely, “ The 
Future of rt,’ by Mr. J. B. Osler; “‘ Trans- 
rt Advertising,” by Mr. J. Pike; “‘ The Effect of 
jonalisation and Amalgamation on T: rt Under- 


takings,” by Mr. D. Ross-Johnson ; and “ The 
Business,” by Major F. Bustard. Transportation films 
will also be exhibited in the Homeric’s cinema theatre. 
The offices of the Institute are at 15, Savoy-street, 
Victoria-embankment, London, W.C.2. 





Socrery or Grass TrecHnoLocy.—On April 5 the 
members of the London Section of the Society of Glass 
Technology assembled in the theatre of Messrs. Holo- 
phane, Limited, Elverton-street, Westminster, for the 
purpose of hearing a lecture by Professor W. E. 8. Turner, 
on “‘ The Glass Industry on the Continent.” The chair 
was taken by Mr. H. Hepworth Thompson, managing 
director of Messrs. Holophane. The lecture dealt with 
the distribution and development of the glass industry 
in various countries on the Continent, and with special 
rocesses and methods peculiar to the branches of the 
industry in different districts. Particulars were given 
regarding the number of workers, the number of factories, 
and the quantities and values of the glassware produced 
in the most important glass-making countries. An 
account of the possible development of the industry in 
those countries was also given. Members were sub- 
sequently reminded that a visit to the glass-bottle works 
of Messrs. Sharp Brothers, 178, Glyn-road, Clapton, 
London, E.5, would take place at 7.30 p.m. on Wednes- 
day, May 3. The hon. secretary of the London Section 
is Mr. T. C. Crawhall, Science Museum, 8.W.7. 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. General meeting. ‘* The 
Investigation of the Mechanical Breakdown of Prime- 
Movers and Boiler Plant,” by Mr. L. W. Schuster. 
Friday, May 5,7 p.m. Informal meeting. ‘‘ The ‘ Water- 
bus’ in Relation to London’s Traffic Problem,” by Mr. 
J. H. O. Bunge. 

Socrety or CxemicaL Inpustry.—Chemical Engineer- 
ing Group: To-night, 6.45 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Annual General Meeting and Dinner. 
After-Dinner Address on ‘Modern Economics and 
Unemployment,” by Lord Melchett. London Section : 
Monday, May 1, 8 p.m., Chemical Society’s Rooms, 
Burlington House, Piccadilly, W.1. “ peoing and Age- 
Hardening in Metals,” by Professor C. H. h. 

Royat Instirution.—Monday, May 1, 5 p.m., 21, 
Albemarle-street, W.1. Annual meeting. Friday, May 5, 
8.30 p.m. Conversazione. 

Soctrety or Enorneers.—Monday, May 1, 6 p.m., 





Geological Society’s Rooms, Burlington House, Picca- 
dilly, W.1. “Glass Bottle-Making Machinery,” by 
Mr. H. Gutteridge. 

Roya Socrety or Arts.—Monday, May 1, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor ture II. 
“* Goldsmiths’ an Silversmiths’ Work—Past and 


Present,”” by Mr. W. A. Steward. Wednesday, May 3, 
8 p.m. “ The Natural Steam ae of Tuscany and 
their Industrial Application,” by © Hon. Senatore 
Prince Ginori Conti. 

InsTrITUTION oF Crvit EncrnEers.—Tuesday, May 2, 
6 p.m., Great George-street, 8.W.1. James Forrest 
Lecture. ‘Recent Advances in the Application of 
Chemistry to Engineering,” by Sir H. B. Hartley. 

InstrruTion oF Execrricat EnGIneErs.— Wireless 
Section : Wednesday, May 3, 6 p.m., Victoria-embank- 
ment, W.C.2. “‘ The Single Side-Band Method Applied 
to Short-Wave Telephone Links,” by Mr. A. H. Reeves. 
Meter and Instrument Section: Friday, May 5, 7 p.m., 
“ Electrical Measurements in Relation to the Technical 
Progress of Industry,” by Mr. A. P. M. Fleming. 

Rattway Cius.—Friday, May 5, 7.30 p.m., 57, Fetter- 
lane, E.C.4. “Some Notes on Irish Railways,” by 
Mr. C. R. G. Stuart. 





NOTES FROM THE NORTH-WEST. 
MancuEsTER, Wednesday. 
General Outlook.—In many cases consuming works in 
this area extended the holiday stoppage on account of 
shortage of work, and, in consequence, the demand both 
for iron and steel is below that of the ghee period. 
Some expansion was hoped for this week, but with general 
conditions still disappointing, manufacturers hold out 
little hope of any material improvement in buying for 
some time to come. After a slack period, the Cumber- 
land and North Lancashire area is experiencing an im- 
rovement. Foundry iron is in better request, following 
vier demand from Sheffield and the South Wales 
steelworks, and, last week, stocks were reduced at all 
lants. Electrical plant manufacturers and locomotive 
ilders, who have experienced improved conditions of 
late, have booked further new work to brighten their 
outlook for the next few months. Messrs. Met litan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, have secured an important order, valued at 
approximately 250,0001., for a 105,000 kW_ turbo- 
rati t, for the Battersea power station of 
Gow. ‘The Rendon Power Company, Limited. 
Anglo-Russian Trade.—Anxiety and uncertainty is 
felt in many quarters in heavy-engineering circles in the 
North-Western area at the probable effect locally of the 
declaration by the Soviet Government of a retaliatory 
embargo in reply to the British embargo on 80 per cent. 
of Russian goods imported to this country. In the last 
few leading Lancashire and Cheshire firms have 
carried out contracts for Russia aggregating hundreds of 
thousands of pounds, principally for machine tools, 
railway plant and electrical inery and equipment. 
A number of orders are still in hand, and others are in 
prospect, and it is felt that unless the embargo is raised 
a number of local work people may be rendered 
unemployed. Significant of the extent to which certain 
of the heavy engineering trades have been involved is 
the fact that, in the last few years, out of the total 
exports of British machine tools, the value of which 
was 2,560,0001., Russia took 80 per cent., or 2,094,0000. 
worth. While the outlook is regarded as grave, the 
belief prevails in a section of the industry that the ban 
will be raised. 








TecunicaL Epvucation or Youne ENGINEERS.— 
Some forty yo workers in the engineering depart- 
ments of . The Dunlop Rubber Company, Limited, 
Fort Dunlop, Erdington, Birmingham, are now attending, 
during normal working hours, classes in one or other 
of the local technical schools. The time taken up is 
paid for by the Company, on the condition that the 
youths, whose ages range from 16 to 20, also attend 
College for one or two evenings a week in their own time. 
Similar facilities are granted to youths in the rubber 
manufacturing departments, who are allowed time off, 
on the same conditions, to attend classes in rubber 
technology at Aston Technical College, Birmingham. A 
record is kept of all employees who attend evening 
classes and, if the report received at the end of the session 
is good, the class fees are refunded, and, in some cases, 
small cash awards are made. Larger awards are made 
to those successful in the B.Sc. examination in science 
and engineering, or in other recognised examinations. 
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MACHINE-TOOL EXHIBITS AT THE LEIPZIG FAIR. 


(For Description, see Page 451.) 


























Fie. 37. Hieu-Dury Mittine Macuine ; Messrs. WANDERER-WERKE A.G. Fie. 38. Stor Mitiine Macntne; Messrs. AtFrep H. Scuttre. 
































Fig. 40. Untrversat Gear Hopper; Messrs. 


Fig. 39. Storrine anp Face Miniine Macurne; 
J. E. Reryecker A.G. 


Messrs. AUTOMATENWERK STEINHAUSER. 


Fields of South Africa, Limited, 


Consolidated Gold 
A. Banks, for 


Gold Medal has been awarded to Mr. C. 
“* Air-Transportation of Gold Dredgers in New 
The Consolidated Gold Fields Premium of 
has been awarded conjointly to Messrs. 


A number of species and varieties not mentioned 


Tur Trees or Kasumrr.—An account was given in EN- , only. 
The price of the 


GINEERING, vol, cxxxiv, page 557 (1932), of the resources | in the Flora are, however, included. 
of Kashmir and Jammu. No mention was made in this | bulletin is 12 annas, or ls. 3d. net. 

article of the timber resources, but a bulletin has now 
been issued by the Government of India Central Publi 
cation Branch, Calcutta, giving a list of trees and shrubs 


his paper, 
- Guinea.” 
Tae Insrrrutrion or MiIntnc AND MetatiturGy.—The | 40 guineas 
gold medal of the Institution of Mining and Metallurgy, | J. L. Francis and J. C. Allan, for their paper, * Driving 
for the Kashmir and Jammu Forest Circles. This | the highest distinction which the Institution can confer, | a Mines Drainage Tunnel in North Wales.” The William 
bulletin, which has been prepared by Mr. W. J. Lambert, | has been awarded to Sir John Cadman, in recognition | Frecheville students’ prize of ten guineas has been 
Deputy Conservator of Forests, is based on Parker's | of his work in the advancement of techical education | gained by Mr. G. J. Williams, for his paper, “ The Genesis 
Flora, and comprises a list of the more important species |and the development of the mineral industries, The! of the Perrunal-La Zarza Pyritio Ore Body, Spain, 
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Fie. 24. RADIAL TRANSPORTER AND CoAL-STORAGE GROUND. 





Fig. 26. 
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KNOCK RATING OF FUELS. 


In the early stages of the development of any new 
invention or design, the conditions necessary to 
obtain the two desiderata of reliability and high 
performance seem to be almost inevitably opposed. 
Too often has the cart been put before the horse and 
attempts at high performance been made before 
reliability was assured. When consistency and 
reliability under less strenuous conditions have been 
attained, then progress to more strenuous con- 
ditions can be made. In the history of the develop- 
ment of the internal-combustion engine, and par- 
ticularly of the aircraft engine, it is not difficult to 
cite cases in which neglect of this fundamental prin- 
ciple has led to failure. The first stage of the develop- 
ment of the internal-combustion engine, however, is 
now a thing of the past. The principal features of 
certain types are so established that the term ortho- 
dox can be applied, indicating their general accept- 
ance. Progress in the improvement of these types of 
engines is hence almost solely concerned with increase 
in performance. In the case of the petrol engine, 
whether the improved performance or output is to 
be attained by higher speeds, higher compression 
ratio or supercharging, the problem of engine 
design involved can almost be regarded as solved, 
but the application of the knowledge obtained in 
the two latter cases is linked with the problem of 
suitable fuel supply. With the heavy fuel com- 
pression-ignition engine, again, the attainment of 
increased speed depends upon the fuel used. 

The world’s supplies of liquid fuel vary so 
greatly with the source, and can be so modified 
by refining and blending, that investigation into 
scales of fuel rating for use in internal-combus- 
tion engines has become an urgent necessity. In 
the case of the carburettor engine, the question 
had at first an appearance of simplicity that 
was deceptive. Assuming the possession of the 
primary qualities of calorific value, volatility, 





low freezing point and low gum content, the vital 
property which determines the suitability of a fuel 
in a carburettor engine, and which limits the per- 
formance and efficiency of the engine, is the ability 
of the fuel to withstand detonation at high compres- 
sion ratio. 

It should be possible to infer the resistance of a 
fuel to detonation from its chemical composition, 
but unfortunately, chemical methods are not suffi- 
ciently developed for a complete or satisfactory 
analysis of such a complicated material as a fuel oil 
to be obtained, and engine tests alone can furnish 
the required information. The most obvious method 
to adopt is, of course, that of the variable com- 
pression engine, which is run on the fuels under 
investigation with the compression ratio increased 
until detonation occurs. The onset of detonation 
in any particular engine depends on certain fixed 
characteristics of its design, and on certain variable 
factors such as engine speed, spark setting, charge 
temperature and pressure. Standard values of the 
variable factors must necessarily be adopted, but if 
test conditions differ slightly from the standards, 
corrections can usually be determined and applied. 
The onset of detonation also depends on engine 
condition, including the condition of spark plugs 
and valves and the presence of carbon deposits 
which might serve as hot spots. Any effects due 
to this cause can only be found and allowed for by 
tests with standard fuels of known characteristics. 
A single check always with the same standard fuel 
can scarcely be regarded as a satisiactory method 
of correcting for these adventitious effects, which 
probably vary with the compression ratio; hence 
a fuel test should be followed by a test on a standard 
fuel of comparable detonation rating. Thus the fuel 
test on the variable compression engine involves 
to some extent a comparison with a standard fuel, 
though actual matching is not required. With the 
results thus corrected, the fuel under test is rated 
by means of the maximum compression ratio with 
which it can be used in that particular engine under 
the standard conditions. To apply this rating to 
determine the compression ratio at which the fuel 
can be used in another engine of different speed, size 
and design requires a more exact knowledge of the 
effect of these factors than is at present available. 

On the supposition that fuels, which have equal 
detonating qualities when tested in one engine under 
given running conditions, will also have equal 
detonating qualities under other running conditions 
and in other engines, the method of fuel rating by 
matching with standard fuels was established. In 
spite of accumulating evidence that this supposition 
was incorrect, intensive development of the method 
has taken place and the final product has been the 
knock-rating engine of the Co-Operative Fuel Re- 
search Committee in the United States. The knock 
rating of a fuel under test is given in Octane Numbers 
and is the percentage of iso-octane in a mixture of 
iso-octane and normal heptane which exhibits the 
same degree of detonation under standard conditions 
as the fuel. Having tentatively fixed the condi- 
tions for the knock-rating test, inquiry has followed 
into the correspondence between the fuel ratings 
obtained on the test engine and the performance 
in working engines. The first phase of the inquiry 
has been concerned with the engines of motor-cars, 
and the results obtained are given in a paper pre- 
sented at the Annual Meeting of the Society of 
Automotive Engineers of America recently held at 
Detroit. In the preliminary road experiments, 
six fuels were tested in 13 different car engines. 
With any fuel, the speed was measured, on full 
throttle, at which knock died out during accelera- 
tion or appeared during deceleration. That mixture 
of two subsidiary standard fuels was then found 
with which knock appeared or disappeared at the 
same speed. It was found that the composition of 
the mixture which gave the same result as any 
particular fuel varied very widely with different 
cars and that, in general, the mixture was con- 
siderably inferior in knock-rating value to a mixture 
which matched the fuel in the laboratory C.F.R. 
engine. Further tests were inaugurated in which a 
knock of considerable intensity was used instead of 
the minimum audible intensity, the method finally 
adopted being to run the car at the speed which 
gave maximum knock intensity, and to find the 
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mixture of the sub-standards which gave the same 
maximum knock intensity, though not necessarily 
at the same speed. The composition of the mixture | 
matching a given fuel by this procedure did not | 
vary over such a wide range from car to car as did the 
compositions obtained in the preliminary tests, and | 
the average value obtained from all the cars tested | 
with the given fuel was taken as an adequate rating | 
for the fuel when used in motor-carengines. As with | 
the preliminary method, however, it was found that 
these road ratings were smaller than those obtained 
by matching the fuels against mixtures of the 
subsidiary standards on the C.F.R. engine and the 
conditions of running of the laboratory engine were 
therefore modified in order to bring the results into 
line with those obtained in the road tests. The 
principal modifications consisted in an increase of 
engine speed and of the temperature of the fuel-air 
mixture in the induction pipe. It is claimed that 
this stage of the investigation has now been brought 
to a satisfactory conclusion in that the conditions of 
the laboratory test have been determined which 
give the same mixture of two subsidiary standards 
as a match for a given fuel as is obtained by the 
average road teste carried out also under specified 
conditions. An examination of the detailed results 
leaves some doubt as to whether this claim can be 
fully substantiated. In the case of some of the 
fuels tested, the ratings obtained on different car 
engines were so divergent that the omission of a 
single result would materially affect the average 
and thus disturb the correspondence with the 
laboratory test. Nevertheless the results obtained 
are very valuable and indicate a step forward in a 
very complicated investigation. 

It is impossible to withhold a large measure of 
admiration for the vigorous way in which the 
problem has been attacked by the committee con- 
cerned, and for the spirit of co-operation evident 
amongst the leading car and oil companies of the 
United States, who supplied material and personnel 
for the tests. In the final road tests, determinations 
were made on 15 representative fuels on 15 different 
cars, and over 2,000 matchings were made. For the 
investigations into the effect of modifying the labora- 
tory test conditions, seven C.F.R. engines were 
placed at the disposal of the committee. With 
the intensive methods of research thus made possible, 
it is not difficult to see why the United States has 
led, and continues to lead, in this important field of 
research, while on this side of the Atlantic, American 
methods, American machines, American standards, 
and even sub-standards are meekly adopted. We 
have yet to hear of support being given by our 
leading car builders to investigations into a 
matter of real importance to them, for the tests 
have shown clearly that there are yet many | 
unsolved problems connecting fuel rating and 
engine design. Even with the revised method of | 
test, the ratings obtained on different makes of car 
still vary considerably and in no simple manner. 
One engine may give a rating higher than that 
given by other cars for a particular fuel, but only a | 
rating equal to or less than that given by other cars 
for another fuel. If a rumber of fuels of the same 
laboratory knock rating are tested in a large number 
of car engines of different types, the average results | 
may give equal knock ratings, agreeing with the 
laboratory tests, but some cars will exhibit a pre- 
ference for one fuel while others exhibit a preference 
for another. The connection between these | 
preferences and engine design remains to be investi- | 
gated. The car and engine speed at which maximum | 
knock occurred was also found to be very different | 
for the various makes of car. A simple change in | 
design such as the substitution of a high for a low | 
compression head may cause an engine to give a 
higher knock rating for a fuel in one case and a lower 
knock rating in another. 

In discussing the results not only of these par- 
ticular tests but of all the investigations by the 
method of matching, the fact that the knock rating 
is merely a comparison is apt to be overlooked. 
A statement that the knock rating of a fuel is 
increazed when the engine running conditions are 
changed from one set to another, furnishes no 
information as to the relative advantages or the 
available power under the two sets of conditions. | 
As an example, an increase of engine speed may | 
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decrease the knock rating of a fuel, while the 
compression ratio at which the engine can be run 
at the higher speed is actually increased. The 
decrease in knock rating indicates only that the 
permissible increase in compression ratio is less for 
the fuel than for the standard fuel with which it is 
being compared. It is impossible to say how much 
significance can be placed on the fact that when the 
conditions of test on the laboratory C.F.R. engine 


showed large decreases. A result of this character 
can be due to a diminished tendency to detonation 
of the sub-standard fuels, or to an increased tendency 
to detonation of the car fuels or to other obvious 
alternatives. This is a fundamental disadvantage 
of the method of knock rating by matching to which 
more attention might be paid. The method of the 
variable compression engine as developed by Ricardo 
is free from this disability and furnishes absolute, 
rather than comparative, values. It is true that 
the absolute values apply only to the testing engine, 
but the application of the values to other engines 
can scarcely be more doubtful than the application 
of the fuel matchings, as shown by the tests under 
review. The suitability of the standard and sub- 
standard fuels also merits further investigation. 
The commercial car fuels and also several special 
cracked fuels showed a large decrease in knock rating 
in comparison with standard and sub-standard 
mixtures when the engine conditions were changed ; 
this suggests that the behaviour of the standards 
may be abnormal. It may be that some of the 
peculiarities exhibited from car to car, in the com- 
parisons between a commercial fuel and the sub- 
standards, were due to extraordinary behaviour of 
the latter rather than of the former. 

In spite of the criticisms that have been advanced 
on the details of the work, there is no doubt about 
its great value. With greater experience, it is pos- 
sible that some of the large discrepancies observed 
may be found to be due to experimental errors. 

Another paper which was presented at the 
January annual meeting of the American Society 
of Automotive Engineers was concerned with the 
rating of fuel for high speed oil engines. The delay 
period or the time between the beginning of fuel 
injection into the combustion chamber and the 
beginning of combustion, furnishes one possible 
criterion of the suitability of the fuel. In another 
method proposed in the paper referred to the 
C.F.R. engine is used with suitable modifications 
for fuel injection. The compression ratio is gradu- 
ally increased and at each value, a limited number of 
injections are made. The lowest compression ratio 
at which audible combustion of the fuel is produced 
is then determined. The fuel can be rated by means 
of the compression ratio or by obtaining a mixture 
of two standard fuels which also gives audible 
combustion at the same compression ratio. 





ECONOMIC CONDITIONS IN SOUTH 
AMERICA. 


ConpiTions, political and financial, being what 
they are in South America, it is not surprising to 
learn from two reports that have recently been 
issued by the Department of Overseas Trade that 


reduced foreign commerce were outstanding features 
in the history of certain of the countries of that | 
great continent during 1932. Fortunately, the 
future is not without its encouraging features, and 
although it would be wise not to overrate these, the 





blackest pessimism is not entirely necessary. 
In the first of these reports, Mr. A. J. Pack, | 
Commercial Secretary, His Majesty's Embassy, 


| Santiago, deals with the conditions in Chile during | 


the period which ended in November, 1932.* In 
that country, the world crisis brought about | 
economic chaos and the loss of the most cherished | 
possession-—international credit. This was the | 
direct outcome of the fall of the foreign commerce | 
of the country to comparatively negligible propor- | 
tions, and was accompanied by pressure from 
creditors on an embarrassed Treasury. Matters | 


were not improved by the temporary suspension of | 





* Economic Conditions in Chile. Report by A.J. Pack, 
Commercial Secretary, His Majesty's Embassy, Santiago. | 
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communications on the Transandine Railway as 
the result of custom disagreements with Argentina, 
or by the reduction of steamship services from 
Europe and North America to a minimum. The 
results were a dangerous encroachment on the 
reserves of the Central Bank and a serious de- 
pression in the nitrate and copper mining indus- 
tries. As these industries normally account for 
80 per cent. of the exports, and as their maintenance 
is essential in order that the necessary foodstuffs 
and manufactures may be acquired, it is super- 
fluous to stress the gravity of the present position. 
It may be mentioned, however, that the exports 
fell from 1,328,000,000 pesos in 1930 to 824,700,000 
pesos in 1931, and the imports from 140,000,000 
pesos to 705,900,000 pesos during the same period, 
the value of a peso being about 6d. This, theoretic- 
ally, favourable balance of 118,000,000 pesos, in 1931, 
was, however, virtually a deficit, since the proceeds 
of many of the exports do not return to the country 
either in goods, money, or services. 

As regards imports, mechanical equipment 
accounted for 184,100,000 pesos a total which 
contains figures of 37,100,000 pesos for electrical 
equipment, 35,000,000 pesos for industrial plant, 
and 25,800,000 pesos and 25,500,000 pesos for 
mining and railway and tramway material respect- 
ively. Engines accounted for 22,800,000 pesos and 
vehicles, motor cars and aeroplanes for 18,100,000 
pesos. The value of the agricultural machinery 
imported was very smal]. About 34 per cent. of 
the total imports came from the United States, 
17 per cent. from Germany, and 16 per cent. from 
Great Britain, while the individual shares of 
other countries was much smaller. Considering our 
wide interests in Chile, this is not altogether a 
satisfactory position, especially as Germany seems 
to be obtaining trade at our expense. Moreover, 
there is no prospect of any real improvement for 
some time to come, since the sums likely to be 
available from exports will probably not cover the 
quantities of foodstuffs and prime materials required. 
The extent to which the United Kingdom can share 
in such trade as there is depends partly, it is con- 
sidered, on her ability to receive Chilean products 
in exchange for her own goods, and as many of the 
articles most urgently required do not ordinarily 
come from United Kingdom sources, the prospects 
for the British export trade in Chile can only be 
described as insignificant ; not a very happy state 
of affairs. In spite of this, Mr. Pack finds it hard 
to believe that the situation will not eventually 
right itself. The fact that so much foreign capital 1s 
invested in the country makes its well-being a 
matter of vital concern internationally, while a good 
year or two in the nitrate and copper industries 
would make a vast difference to the situation. 
One of the main troubles is lack of capital, but 
against’ this must be placed a wealth of natural 
resources, the development of which may do much 
to turn the tide. 

The position in Ecuador,* as disclosed by Mr. R. M. 
Kohan, is even worse, since her wealth and welfare 
depend solely on agriculture and the yield of a 
few staple products. During the last few years, 
however, crops have decreased in volume, owing 
to the combined effect of disease and monetary 
stringency, and the inevitable financial and political 
repercussions have resulted. The gold standard has 
been suspended, foreign exchange transactions have 
been severely limited, and exports have only been 
permitted after the exporters have delivered the 
full value of their shipments in foreign currency. 
It is not surprising, therefore, that the importer 
is reluctant to order from abroad more than is 
absolutely necessary to enable him to carry on 
his business, or that exporting countries are in their 
turn demanding cash with their orders. 

During 1931, the national revenue was 45,270,377 
sucres, and the expenditure 44,939,391 sucres, 
21-4 sucres being equal to a pound at the rate 
ruling in September, 1932. This apparent surplus, 
was, however, turned into a deficit of 4,798,192 
sucres by certain outstanding payments and 
though the budget for 1932 was balanced at 
49,115,440 sucres during the first six months, 4 

* Economic Conditions in Ecuador. Report by Mr. R. M. 
Kohan, His se Consul-General, Quito. London : 

ce. [Price ls 6d. net.) 
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deficit of 6,926,348 sucres resulted. Exports during 
1931 amounted to 56,660,170 sucres, of which 
46 per cent. was to the United States, and only 
4 per cent. to this country. Imports amount 
to 44,076,122 sucres, a figure which was 30 per 
cent. less than in the previous year and about 48 per 
cent. less than in 1929. During the first six months 
of 1932, the decline was 56 per cent. compared with 
the first half of 1931. Of the total amount in 
1931, 37-5 per cent. was on account of trade with 
the United States, and 19 per cent. on account of 
trade with this country. The value of British 
goods amounted to 8,030,639 sucres of which 
3,214,116 sucres was for cotton goods and 1,750,000 
sucres for metal goods. The total imports for 
machinery amounted to 3,949,128. This sum is 
not allocated between the different countries, 
though it is stated that the United States, Germany, 
Great Britain, Sweden, and Belgium were most 
concerned in the order named. The position is 
reflected in the marked falling off in the number of 
ships calling at Guayaquil, this decline being 
especially noticeable in the case of British ships 
owing to the suspension of the service of the 
Nautilus Steam Shipping Company. Although in- 
dustrial employment is insignificant, and is partly 
relieved by public works, there is none the less 
generally a shortage of farm labourers. 








NOTES. 


Coastal SHIPPING AND THE TRAFFIC PROBLEM. 

As we noted in ENGINEERING some time ago, the 
object of the Coastal Trade Development Council, 
whose address is 23 Bream’s-buildings, Chancery- 
lane, London, E.C.4, is to educate the public in the 
importance of the coastal shipping trade, and thus 
to rescue an industry which is passing through a 
difficult time from something worse. In pursuance 
of this policy, Admiral of the Fleet Earl Beatty, 
who is President of the Council, and Sir J. 8. Allen, 
M.P., who is the chairman of its executive, have 
addressed a letter to Chambers of Commerce and 
various Unions and Associations of manufacturers 
and traders calling their attention, inter alia, to the 
indispensability of coastal shipping in the mainten- 
ance of our world shipping status, and to the need 
for its recognition as a complement and alternative 
to road and rail. Its relation to the employment 
problem, its fundamental economy, and its suit- 
ability for handling certain types of loads are also 
stressed. The plea is enforced by pointing out 
that the industry has kept itself abreast of the 
times, with the result that its vessels, personnel and 
equipment are up to date, and that the former 
work to a regular time-table. As we have said 
before, the position of this industry is one to which 
the Minister of Transport might well pay attention, 
and its claim to assist in solving the traffic problem 
should not be neglected. 


Heavy-Or. SHuntine Locomotives. 


Whatever may be their future for main line 
operation, there is very little doubt that in countries 
where the conditions favour their operation, 
appreciable economies may be effected by employing 
heavy-oil locomotives for shunting work. They 
are being employed to a steadily increasing extent 
for this purpose on the American Continent, and it 
was claimed in a recent paper read by Mr. H. D. 
Bush, to which we referred on page 265 ante, that 
in the case of a 400-h.p. unit employed in the 
passenger train marshalling yard adjacent to the 
Montreal terminus of the Canadian National 
Railways, a heavy-oil locomotive had replaced 
three steam locomotives, working 24 hours per 
day with three shifts of crew. This case is probably 
somewhat exceptional, but particulars of the 
performance of numerous other heavy-oil units 
have been published in which appreciable economies 
have been shown. So far as this country is con- 
cerned, special conditions, such as the low price of 
good-quality coal, have hitherto militated against 
the employment of Diesel engines in this class of 
work to any large extent. It may be recalled, 
however, that three heavy-oil units were recently 
supplied by Messrs. the British Thomson Houston 


Company to the Ford Motor Company for use in. 
their Dagenham works, and that the London and’ 


North-Eastern Railway company have been experi- 
menting with Diesel-electric units built by Messrs. 
Sir W. G. Armstrong-Whitworth and Company. 
A further interesting development is now announced 
by the London, Midland and Scottish railway, who 
state that they have decided to make an extensive 
trial of such units for shunting work. In addition 
to a 0-6-0 locomotive fitted with a 400-H.P. heavy-oil 
engine and Haslam and Newton hydraulic gear, 
which was constructed in the company’s workshops 
and is now on trial, nine further heavy-oil loco- 
motives are being obtained from various manu- 
facturers. One of these, a 250-h.p. Armstrong- 
Whitworth model, is fitted with electric trans- 
mission, while the remaining eight are all fitted 
with mechanical transmission. Three are 150-h.p. 
units supplied by Messrs. The Hunslet Engine 
Company, Limited, of Leeds, one is a 180-h.p. 
unit supplied by the same firm, two are 150-h.p. 
units supplied by Messrs. Hudswell, Clarke and 
Company, Limited, of Leeds, one is a 170-h.p. unit 
supplied by Messrs. Harland and Wolff, of Belfast, 
and one is a 160-h.p. unit supplied by Messrs. The 
Drewry Car Company, Limited, of London. All 
these nine units are of the 0-6-0 type with the excep- 
tion of the last, which is of the 0-4-0 type. The 
London, Midland and Scottish company also 
announce that two 0-4-0, 200-h.p. locomotives, 
supplied by Messrs. The “Sentinel” Waggon 
Company, Limited, of Shrewsbury, will be included 
in the trials. The units will be fitted with Sentinel- 
Doble oil-fired boilers with automatic control, the 
engines being direct-geared to each axle. 


Tue TREVITHICK COMMEMORATION. 


In another column of this issue we give an abstract 
of the Memorial Lecture delivered by Professor C. E. 
Inglis at the Institution of Civil Engineers to com- 
memorate the centenary of the death of Richard 
Trevithick. The delivery of this address had been 
preceded on Saturday by a celebration in Camborne, 
and on Sunday, April 23, by memorial services in 
the Tregajorran Methodist Church near Camborne, 
which stands on the site of Trevithick’s birthplace 
and in Dartford Parish Church. This service, 
which was conducted by the vicar, the Rev. E. 
Mitchell, was attended by many representatives of 
engineering and local societies and by some of the 
staff and employees of Messrs. J. and E. Hall, 
Limited, in whose works Trevithick spent his last 
days. The occasion was rendered notable by the 
sermon of the Right Rev. the Lord Bishop of 
Rochester, who took as his text Ecclesiastes ii, 16-17, 
and the address given at the close of the service by 
Mr. L. St. L. Pendred. “In the whole history of 
the steam engine” said Mr. Pendred, “ there is no 
figure so romantic as Richard Trevithick. A man 
of great stature and great strength. Blue eyes in a 
firm rugged face, with a large good-natured mouth. 
The kind of man around whom in little villages 
legends arise ; tales of strange threats, kind deeds, 
feats of strength, huge laughter. An idle fellow at 
school ; seeing remote things ; peeping into a wonder- 
ful future instead of conning his book. Then at 
nineteen a captain of mines; beginning to see his 
dream come true ; preparing himself to make them 
come true ; learning about engines and mechanisms ; 
fitting his hand and his mind to do what in a short 
time they must do. Before the century was closed, 
making models to prove that his ideas are sound. 
Then a few years of success. Never at a loss, always 
| inventing daringly. Then led, by his devotion to 
his steam engine, far over the seas to a strange land, 
amongst high mountains, there to dwell for many 
years, fighting for the reputation of his engine, for 
his rights, for his life ; bitten by the lust of wealth ; 
disappointed in all things—except his engine—and 
returning penniless, but still confident, to his own 
country. A few more years of struggle, a few more 
blows of fate, and then the end—an unknown grave 
in a strange place.” The occasion was also marked 
by a special reference to the centenary at Evensong 
in Westminster Abbey where about half a century 
|ago a memorial window to Trevithick was placed 
|in the north aisle. The preacher, the Archdeacon 
of Westminster (the Venerable V. F. Storr), said 
| that it was appropriate to honour the memory and 
‘the inventiveness of so t a benefactor of 
humanity as Trevithick on St. George’s Day when 








we thought of our national heritage. When the 
service was over, Archdeacon Storr conducted a 
party to the Trevithick window where Sir Murdoch 
Macdonald made a brief speech, and a wreath was 
deposited on behalf of the Memorial Committee by 
Mr. R. E. Trevithick, a great grandson of the 
inventor. 


THe Russtan TRADE SITvATION. 


. From the point of view of this country, the main 
fact in the present Russian situation is that although 
four of the representatives of Messrs. Metropolitan- 
Vickers are safely back in England, two of our 
countrymen remain in prison in Moscow. The, 
from the Russian point of view, light sentences 
which were given as a result of the so-called trial, 
make it clear that the Russian authorities were 
considerably influenced by the attitude of this 
country, and it may be hoped that the last extreme 
expression of that attitude in the imposition of the 
embargo on Russian imports may have further 
effect, resulting in the release of these two men. 
It is not surprising that the first effect of the embargo 
has been the imposition of a corresponding embargo 
on British purchases by Russia, but it may be hoped 
that that is merely the expression of a natural 
irritation and an immediate reaction that time may 
modify. The whole mental attitude of the rulers 
of Russia is so different from that which is current 
in this country that it is difficult, and probably 
useless, for Great Britain to argue with the Soviet. 
It was probably not believed in Russia that we should 
be prepared to sacrifice the trade we have been 
doing with her for the sake of two individuals, and 
our action was probably taken to be a further 
attempt to interfere with the industrial develop- 
ment of the country. It may be hoped, however, 
that this first impression may pass, especially in 
view of the very specific statement of Mr. Runciman 
in connection with the matter. The permanent 
suspension of trade between Great Britain and 
Russia would represent a material loss on both 
sides, while it would not contribute in any way 
towards the much hoped-for progress of the world 
towards a more normal state of international trade 
and international intercourse. As we said three 
weeks ago, the hopes of the world lie much more 
with the merchant and trader than with the politi- 
cian, and the relative mildness with which the 
employees of the Metropolitan-Vickers Company 
have been treated may well be a tribute to the 
value to Russia of the work which that organisation 
has been doing. It might even be some vicarious 
comfort to those employees if they could think 
that the reactions of the ordeal which they endured, 
and are enduring, may do something to educate 
the rulers of Russia to a better appreciation of 
Western European standards, It is unnecessary to 
pursue this subject further at the moment, except 
to say that as matters show signs of developing, it 
is not impossible that the two Metropolitan- Vickers 
men who were imprisoned may be released before 
this issue of ENGINEERING is in the hands of our 
readers. 








INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 443.) 
Tue Errect or WIND on Sure PERFORMANCE. 


CONTINUING our report of the proceedings at 
the Spring Meeting of the Institution of Naval 
Architects, we have now to deal with the after- 
noon meeting, of Thursday, April 6, when the 
chair was taken by Sir Archibald Denny, who 
called on Dr. G. Hughes to read his paper bearing 
the above title. In this paper, the effect of wind 
on ship performance was considered in relation 
to the increase in resistance due to the direct wind 
resistance on the above-water part and the indirect 
resistances on hull and rudder caused by yaw and 
helm. Steady motion, in the absence of sea dis- 
turbance, with all wind and water forces mutually 
adjusted in dynamical equilibrium, was assumed 
throughout. A method of direct calculation to 
find the effect of wind for any ship covered by the 
data was given, and also an alternative graphical 
method using two nomograms. Cases were worked 





out in the paper covering the most likely variations 
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of the main factors affecting wind resistance. The 
effects on resistance for constant speed, and on 
speed for constant maximum propeller thrust, were 
considered separately. The type of rudder was 
shown to be important, and the different cases were 
worked out giving effects of the usual plate rudder 
and post, and a rudder with fin in a single-screw 
ship. For all ships it was found to be advantageous 
to increase the rudder area as much as possible. 
The rudder with the fin was found to have an appre- 
ciable advantage under all conditions except when 
the helm required for equilibrium was small, and this 
became very large when conditions approached those 
in which no equilibrium was possible. In the paper, 
the average effects of wind on ship performance 
had been estimated on the assumption that the 
time spent by a vessel at sea was equally divided 
between all values of the angle between the actual 
wind direction and the ship’s course. The paper 
concluded with a brief consideration of stability of 
motion under practical conditions. 

The first speaker in the discussion on this paper 
was Mr. H. G. Williams, who, in the course of his 
remarks, pointed out that in the case of one of the 
models, the resistance at small angles of yaw, up 
to 2} deg., was actually less than the resistance for 
axial motion. He believed that similar phenomena 
had been observed in the tests of some airship forms 
in the wind tunnel. He agreed with the author that 
ships having very good steering qualities oscillated 
to some extent about the mean course. It was 
possible that a model towed in the tank in the usual 
way also had a small yawing oscillation, although 
one would expect the motion of the model to be 
more stable than that of the ship on account of 
the different way in which the propelling force was 
applied. Some of the results arrived at by the 
author and shown in his diagrams were rather 
difficult to disentangle on account of the small scale, 
the multiplicity of lines, and the difficulty of dis- 
tinguishing one curve from another. He thought 
a table of ordinates would be a valuable addition to 
the paper. Mr. Williams also pointed out that a few 
of the general features of Fig. 12 of the paper were 
noteworthy. For instance, the maximum propor- 
tional increase of resistance for all strengths of wind 
occurred when the actual wind direction was from 
70 deg. to 50 deg. before the beam; the maximum 
decrease of resistance occurred when the wind was 
from 75 deg. to 80 deg. abaft the beam; and the 
neutral wind was that which blew from 45 deg. to 
55 deg. abaft the beam. He thought that was what 
would have been expected more or less without 
calculation. He concluded by remarking that the 
paper was a most interesting one, adding that he 
thought the hope expressed by the author that it 
would be found useful was fully justified. 

Dr. E. V. Telfer, who continued the discussion, 
said Mr. Williams had referred to the curious 
behaviour of one of the models in which yawing 
the model induced a negative resistance. This 
particular model also showed a unique behaviour 
of the centre of pressure movement. The centre of 
pressure moved forward and was actually forward 
of the ship itself with an angle of yaw of 2 deg. 
He imagined that the shape of the bow had a definite 
influence on the movement of the centre of pressure. 
The author’s remarks on rudders were interesting, 
and he asked if the author would extend them to 
include a balanced streamline rudder. He thought 
the virtue of the rudder and fin combination was 
that there was a fixed portion of fairly considerable 
extent in front of the rudder. The suctions on the 
rudder were straight across the ship, and if any 
reaction were developed it should be in the opposite 
direction from that taken by :he author for ordinary 
rudders ; instead of being an induced drag on the 
ship, it should be an actual assistance. The stream- 
line balanced rudder should lose that virtue entirely, 
and if the author’s work were correct we could 
deduce that the performance of the balanced rudder 
fell off more rapidly in heavy weather than would 
that of the rudder and fin. From his experience 
there seemed to be no doubt that with a balanced 
rudder, speed was lost more rapidly than was the 
case with a fixed streamlining in front of the rudder, 
and he thought the author had shown the reason 
for this. He could definitely confirm the author's 
conclusions as to the effect of reduced speed on 
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steering. Formerly he had been able to get uniform 
results in the analysis of ship performance, but more 
recently he had been surprised to find how the 
resistance in given weather fluctuated. He could not 
understand this until he had found that there was 
also a very marked change in power. This showed 
that for a given weather constant, the smaller the 
power producing the Admiralty constant, the less the 
Admiralty constant would be. From this it was 
possible to obtain an indication of the best 
minimum speed for any given weather. 

Mr. E. F. Spanner and Sir John Biles both 
complimented the author on his work, after which 
Dr. Hughes, in replying, said that a question had 
been raised as to the decrease in resistance at small 
angles of yaw of one of the models in the deep 
condition. He thought this was due to the approach 
to a more full form, such as that of an airship in 
this condition. The same model run in the light 
condition did not show the decrease in resistance. 
With airship forms and aerofoils there was in every 
case a decrease in resistance at small angles. The 
movement of the centre of pressure referred to by 
Dr. Telfer appeared to be extraordinary, but he 
thought it was perfectly genuine. The fact that 
the centre of pressure might be forward of the fore 
perpendicular was brought out by experiments on 
airship forms. In reply to Mr. Williams, he said 
the curves referred to were included to illustrate 
the effects, and not for actual use. He agreed with 
Dr. Telfer that the advantage in steering with the 
rudder referred to was due to the fin, and not to the 
streamlining. With regard to balanced stream- 
line rudders, one of the rudders used in his experi- 
ments was of that type, and the curves for this 
rudder showed the loss in transverse force on the 
ship as compared with the results obtained with a 
rudder having appreciable deadwood in front. 


EXPERIMENTS WITH MODELS OF 


COASTERS. 


PROPELLER 


The next paper taken was one entitled “‘ Screw- 
Propeller Experiments with Models of Coasters,” 
by Dr. F. H. Todd. In this, the author first men- 
tioned that model experiments with forms typical 
of the average coaster had been in progress for 
some time at the William Froude Laboratory, 
Teddington, and stated that the resistance results 
for two series, lettered P and Q, had been given in 
a paper read at the 1931 meeting.* The models of 
the P series had since been run with propellers, 
and the present paper gave the results for the self- 
propelled experiments with a standard propeller in 
four different conditions, viz., loaded and in ballast 
at three different trims, together with some experi- 
ments to determine the effect of speed upon propul- 
sive efficiency and the saving in power to be obtained 
by fitting a fin on the fore side of the stern post. 
The models corresponded to a standard length of 
200 ft. between perpendiculars, and the beam 
ranged from 45 ft. to 25 ft. The main conclusions 








drawn from the experiments were that vessels of the | 


proportions considered should not be built with 
prismatic coefficients greater than 0-75, and that 
when running in the ballast condition a medium trim 


was to be preferred in order to gain in screw per- | 


formance by immersing the screw to a reasonable 
extent whilst not losing through the large values of 
circular C experienced at large trims. There was 
also reason to suppose that for a fullness above that 
where the wake value and efficiency broke down in 
calm water any “sea ’’ would have a serious effect 
upon screw efficiency. It was therefore probable 
that, in practice, the full coaster forms would be 
relatively much worse than in the model tests. The 
general effect of fitting a fin was found to improve 
the quasi-propulsive coefficient by some 74 per cent. 
in the load condition and by about 9 per cent. or 
10 per cent. in the ballast condition. 

The discussion on this paper was opened by 
Dr. E. V. Telfer, who called attention to the fact 
that a resistance test had been carried out on one 
model and a self-propelled test on a model of a 
different scale, which must have introduced some 
differences. He asked how the two sets of models 
compared. Geometrically-similar models of dif- 
ferent sizes tested in different tanks gave different 
results, and he thought it would be extremely 








. See ENGINEERING, vol, cxxxi, page 747 (1931), 





fortuitous if in this case the results were the same. 
He did not agree that the differences due to scale 
effect found with two models would disappear in 
the self-propelled condition, as suggested by the 
author. With regard to fitting a fin to the stern- 
post, he said that sea results confirmed that, with this, 
the ballast performance was better than the loaded 
performance ; and with regard to the use of pris- 
matic coefficient to interpret the fullness of 
models, he said that as there was a change of 
beam from 50-ft. to 90-ft. associated with a reverse 
change in the prismatic coefficient, it was not clear 
which was the finer form. He would take the fuller 
model on prismatic coefficient as the finer model 
with regard to form. He finally asked if the author 
could say if the position of the run vortices changed 
from the open to the self-propelled conditions. 

Mr. F. McAlister said he was disappointed not 
to find anything in the paper to endorse the effi- 
ciencies shown by previous cruiser-stern results. 
He pointed out that in a previous paper the efficiency 
given for one of the screws used was 60 per cent., 
whereas it was now given as 65 per cent., and asked 
for an explanation of this. With regard to eddying 
behind full models, he said that when the screw 
had considerable immersion of the blade-tips there 
was a tendency in self-propelled work for return 
flow to commence above the propeller and to move 
forward. He asked if the author had found that 
the forward movement of the surface underneath 
the stern of the fullest models was more rapid in 
the self-propelled than in the naked condition. 

Mr. G. S. Baker said, with regard to the open 
efficiency shown on one of the diagrams referred to 
in Dr. Telfer’s question, that the speed had been 
increased to get out-of-scale effect, and the difference 
in efficiency noted was due to the different method 
of testing. 

Mr. H. G. Williams referred to the indefiniteness 
of the term “thrust deduction,” and asked the 
author if this difficulty would not be got over if 
thrust deduction experiments were made on the 
Continental system of applying a towing force to 
overcome the friction correction and the difference 
from appendages. A thrust deduction could then 
be obtained which could be applied to the full-size 
ship. 

Mr. E. Wilding thanked the author for having, 
for the first time, published the results of screw 
experiments behind exceedingly full models. He 
called attention to the fact that wakes of the 
order of 50 per cent., 60 per cent., and 70 per cent. 
had been definitely determined behind models, and 
asked how the results of the experiments in the 
open had been arrived at. A very big wake, he 
said, meant that the advance of the screw was 
relatively slow compared with the ship’s speed, and 
scale effect and the effects of viscosity became 
important. These must be noted by anyone 


|attempting to draw inferences from the results 


given in the paper. 

Dr. Todd, in replying, said many of the points 
raised in the discussion would have to be dealt with 
in writing. In answer to Dr. Telfer, he said the 
difference in the scales of the models was unavoid- 
able if the screws they had were to be used. The 
difference, however, was not very great. Each 
model of the screw series was also run for resistance, 
and the propeller conditions given were worked out 
for the resistance of that model. He had been 
interested to hear Dr. Telfer confirm the fin results 
for the ballast condition. With regard to the 
prismatic coefficients, he had measured the slope 
of the load water line at the stern of all models, and 
in the case of what he had called the finer model, 
the slope was 38 deg.; in the other cases it was 
40 deg. It was not very obvious where the run 
vortices were. In reply to Mr. McAlister, he said 
they hoped to run some of the Q series of models 
with screws, and these included cruiser sterns. In 
answer to Mr. Williams’ remarks with regard to 
thrust deduction, he said it was difficult to measure 
the resistance of the rudder and stern post with the 
screw in front. It was intended to run the stern 
post with the rudder in the open, to do the same 
with a fin, and then put a screw in front of the 
stern post without a model, both with and without « 
fin. He hoped then to be able to say more defi- 
nitely what was the effect of the stern post on the 
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propulsive coefficient. He would answer the other 
points raised in more detail later, in writing. 


Tue Errecr or Loca HoLttowime Forwarp. 


The next paper on the programme was one by 
Professor A. F. Lindblad, entitled “‘ The Effect of 
Local Hollowing Forward with Varying Type of 
Sections and Length of Entrance.” In the absence 
of the author, the paper was taken as read. The 
paper gave the results obtained in tests of a series 
of 24 models at the University of Michigan Naval 
Tank, and in his introduction, the author mentioned 
that one model tested showed a reduction in the 
total effective horse-power of 6-3 per cent. as a 
result of a slight increase of hollowness in the curve 
of areas forward. The reduction in the total 
displacement in this case amounted to only one- 
third of 1 per cent. He added, however, that 
beginning with a straight sectional area curve, it 
was generally necessary to make larger changes to 
obtain any appreciable effect. After referring to 
Taylor’s experiments for vessels with prismatic 
coefficients of 0-60 and 0-64, and to Baker’s 
researches on models of higher prismatic coefficients, 
the author said that, in the present paper, the scope 
had been widened to include the effect of varying 
the type of sections in the fore-body, and results 
were given for three beam-draught ratios, viz., 
2-25, 2-75, and 3-25. The speed range had, 
however, been limited to speed-length ratios be- 
tween 0-45 and 0-80, and the prismatic coefficients 
varied only between 0-75 and 0-70 at the deepest 
draught. In the series of tests, the starting model, 
with a straight area curve, was successively hollowed 
out to give various degrees of hollowness in the 
fore-body with corresponding reductions in the dis- 
placement. At the deepest draught, with a beam- 
draught ratio of 2-25, this reduction was compen- 
sated for by testing each model at the same 
displacement as the corresponding straight-line 
model of the series. A beam of 56 ft. for the 400-ft. 
ship was chosen, and three lengths of entrance were 
used, viz., 30 per cent., 35 per cent., and 40 per 
cent. For al] models the same length of run, viz., 
45 per cent., was adopted. This was, perhaps, 
rather long for the 30 per cent. entrance, but was 
about right for the longer entrances. The after 
body was kept unchanged in all models. 

In discussing the results, the author stated that 
at the beam-draught ratio of 2-25 and length of 
entrance of 30 per cent. and 35 per cent., V sections 
were much superior to U sections for all speed- 
length ratios up to about 0-65. Above this speed 
U sections were best. For speeds below a speed- 
length ratio of 0-65 the straight sectional area curve 
was decidedly better than the hollow curves. With 
a beam-draught ratio of 2-75 and an entrance of 
30 per cent., the V sections, in combination with the 
straight area curve, gave, at the lower speeds, 
slightly better circular C values than did the U 
sections. With this exception, it was found that 
at the higher beam-draught ratios of 2-75 and 3-25, 
the U sections always gave the best results over the 
whole range of speeds. It appeared also that where 
the V sections were superior, nothing was gained by 
fining up the fore-body, by making the entrance 
longer than 30 per cent. The tests comparing 
moderate U sections with extreme U sections were 
of more academic than practical value, because 
experience showed that the flat bottom result- 
ing from extreme U-shaped bow sections led to 
“slamming ” and unpleasant behaviour of the ship 
in bad weather. Where U sections were advan- 
tageous, moderate U sections were best, with the 
exception that with a beam-draught ratio of 2-25 
per cent. and 30 per cent. entrance, the extreme 
U shape in combination with a straight curve of 
sectional areas was nearly as good as V sections, 
and better than moderate U sections. For the 
commonly-used speeds, hollow sectional area curves 
should be used with the moderate U-shaped sections. 
The question of the amount of hollowness in the 
curve of sectional areas was also discussed in the 
paper. 

The first speaker in the discussion on this paper 
was Mr. G. 8. Baker, who pointed out that the 
author had used 10-ft. models running at a low 
speed. For the last 10 years, he said, all had been 
alive to the importance of scale effect on models. 





In 1915, he had read a paper in which he had shown 
that the skin friction law departed from the standard 
law at a Reynolds number of 2-5 x 10% Mr. 
Riddle, of the Tank staff, had prepared a diagram, 
which Mr. Baker exhibited, and all the author’s re- 
sults to the left of a line on this diagram suffered 
from scale effect. Referring to the law of skin friction 
used by the author, he said this had been compared 
with the English method, and nearly all Professor 
Lindblad’s ““C” values were higher than ours. 
The water temperature used in the author's tests 
was also higher, being 67 deg. F., as compared 
with 55 deg. F. It would, therefore, be necessary 
to apply corrections to the author’s results before 
they could be compared with the results obtained in 
the William Froude Tank. 

Mr. H. G. Williams said he thought that the fact 
that Professor Lindblad had given the friction 
correction which he made took off a good deal of 
the criticism of his small models. The Reynolds 
number of the experiments at the lowest speeds 
must, however, be very low indeed. The results 
with the U and V shapes seemed to be intermediate 
between those obtained with an ordinary ship and 
with a bulbous bow ship obtained by Professor 
Bragg. It was unfortunate, however, that the 
author’s results were not based on the same variables 
as Professor Bragg had used. 

Dr. E. V. Telfer said he had been interested to 
hear Mr. Baker say we had all been alive to the 
importance of scale effect for 10 years. He, how- 
ever, questioned that statement. The author had 
paid a compliment to this country by adopting the 
circular C method of presenting resistance, but part 
of the paper was in a foreign language to us, and it 
was time we had an international language for such 
work. In conclusion, he remarked that it appeared 
to be impossible to get exactly the same results on 
the same model in different tanks, and the differences 
were such as to cause us to lose all trust in the 
accuracy of model experiments. 

The last speaker on this paper, Mr. Troost, of 
Holland, said it was the hope of all experimenters in 
Holland to meet in July of this year. They intended 
to have a discussion on methods of testing skin- 
friction calculations, &c., and would endeavour to 
arrive at a basis to ensure similar results with the 
same model in different tanks. 


THe MECHANISM OF A Suip’s WAKE. 


The meeting on the evening of Thursday, April 6, 
opened with a paper entitled “A Contribution to 
the Photographic Study of the Mechanism of a 
Ship’s Wake”, by Professor T. B. Abell. The 
paper formed an introduction to an exhibition 
of cinematograph films taken with a view to 
demonstrating the importance of eliminating the 
formation of eddies whenever practicable. In his 
introductory remarks, the author summarised the 
work that had been done by earlier experimenters 
in the photographic study of fluid motion, dealing 
with the investigations of Hele-Shaw, Ahlborn, 
Eden and others, on the general character of flow, 
and of Baker on the stern eddies of ship models. 
The author’s investigations were particularly 
concerned with the mechanism of the large eddying 
mass of water lying at the stern of a vessel within 
the friction belt. Baker had noted the extent of 
the eddy region within the length of the model in 
two examples, and the author’s work was devoted 
mainly to the internal motion of the flow in the 
neighbourhood of the propellers. In addition, an 
endeavour was made to examine the character of 
the wake abaft the ship. 

As regarded the procedure, the various models 
were placed in a water channel closed on all sides, 
and with a uniform water cross-section of rectangular 
outline 3 in. wide by 0-25 in. deep. The upper 
and lower sides were of plate glass, and were clamped 
to wood strips forming the other sides of the channel. 
The length of the parallel portion of the channel 
was 20 in. Water was admitted through a circular 
pipe with a gently widening nozzle joining up to 
the channel section. The velocity of flow was 

ted by a cock in the supply pipe, sufficiently 
far from the slide to avoid disturbance. The models 
were of brass, 0-25 in. thick, with perpendicular 
sides. At small average velocities the flow was 
laminar, and as the speed was increased, it first 





changed to turbulent flow at the middle layer of the 
stream, where the velocity wasa maximum. The 
thickness of the turbulent layer was small, and it 
was bounded on both sides by a comparatively 
wide belt in which the flow gradually approached 
the stream-line condition. As the speed was further 
increased, the thickness of the turbulent layer 
increased, but without ever reaching the boundaries. 
The detailed character of the flow was indicated 
either by coloured fluid or by air bubbles, the former 
being used to study the motion in the wake of a 
form of ship shape. In this case the channel was 
placed vertically and the flow was upwards. The 
colour could be admitted either through the stern 
or the bow of the model. By admitting it through 
the stern only, the stern eddy system lying within the 
frictional belt could be studied, and by admitting 
it through the bow, an idea was given of the frictional 
belt and the way in which it mingled with the stern 
eddy system. For the ship-shaped model and 
using the fluid index, the range of average speed 
of the stream reckoned over the full section of the 
channel was from zero to 0-88 ft. per second ; 
assuming viscous laminar flow throughout the sec- 
tion, this gave a maximum velocity in mid-channel 
of 1-32 ft. per second. At low speeds the motion 
was undoubtedly laminar, but when the large 
eddies at the stern began to break up at their after 
end and the wake became unsteady, moving from 
side to side with about a regular period, the motion 
at the medium plane was undoubtedly turbulent. 

The first film showed the frictional belt, and stern 
eddies were obtained with a model whose plan was 
made from a double-diagonal plane of an actual 
cargo vessel. The block coefficient was 0-772, 
the prismatic coefficients at the entrance and run 
were 0-661 and 0-698, the length of the entrance 
was 30 per cent., of the parallel middle body 30 per 
cent., and of the run 40 per cent. of the total length. 
At continuously increasing speed, with the liquid 
admitted at the stern only, the coloured liquid 
moved initially forward along the sides of the stern 
until the frictional belt was encountered, it then 
followed the frictional belt until the latter closed in 
behind the stern. Some of the liquid then escaped 
sternward, and some returned forward along the 
axis. As the speed further increased, the frictional 
belt did not close in to the axis, and much of the 
fluid within the belt had a very confused motion, 
but still continued in the main to move towards the 
stern. The second film exhibited the flow past 
obstacles representing appendages and geometrical 
outlines, and the author drew particular attention 
to the periodic release of the eddies from the rear 
faces of full-ended bodies, which afforded an explana- 
tion of the alternating lateral forces experienced by 
such bodies, making their motion ahead unsteady 
and not always easily controllable by a rudder. 
The paper was illustrated by typical photographs 
taken from the films. 

The discussion, in which Sir James Henderson, 
Mr. G. 8. Baker, and Dr. E. V. Telfer took part, 
turned largely on the actual motion as shown in 
the films exhibited, and attention must therefore 
be confined to one or two points brought out which 
are of general interest. Sir James Henderson said 
that the frictional wake problem had troubled naval 
architects for many years. The method of analysis 
by Pitot tube only gave average results, and it was 
desirable to know more about the very rapid vortex 
motion taking place in the wake. The author’s 
method of analysis enabled this to be done, and he 
would like to congratulate him on the very successful 
manner in which the difficulties of obtaining good 
records had been overcome. Dr. E. V. Telfer 
referred to some early French work in which a model 
made from soap was employed in water with a view 
to a self-determination of the form of least resistance. 
The experiments were not successful from the point 
of view for which they were designed, but they gave 
striking confirmation of the author’s results in that 
the eddies cut into the soap model in a position 
corresponding to that shown in the film. In 
replying to the discussion, the author said that one 
of the difficulties of using air as a tracing medium 
was that the bubbles got trapped, and in doing so 
set up disturbances themselves. They also rather 
tended to obscure the general motion as brought 
out by the films shown. 
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GYROSCOPIC STABILISERS. 

The second paper, by Dr. P. Schilovsky, was 
entitled “ Preliminary Calculations of the Sizes 
of Gyroscopes Required to Stabilise a Ship.” 
The author first briefly discussed the character- 
istics of gyroscopes having one and two degrees of 
freedom, pointing out that the former were suitable 
for instruments of the type of gyroscopic turn 
indicators, and the latter for torpedoes and instru- 
ments fixing a target from oscillating bodies. He 
then passed on to the arrangement of a gyroscope 
required for the stabilisation of a ship, and made a 
critical comparison of the neutral gyroscope, as 
employed by Sperry, and the restoring-control 
gyroscope, as employed by Schlick. Confining atten- 
tion to the former, which is the only type now in 
use for ship stabilisation, the author pointed out that 
a couple applied to the hull caused the gyroscope to 
precess, the value of its precessional torque decreas- 
ing in the ratio of cos ¥ (the inclination of the 
gyroscope) and becoming zero at 90 deg. The ship’s 
hull did not yield at all to the wave couple, and 
remained stationary until the gyroscope attained 
90 deg., then yielding abruptly. The last condition 
would be followed by complete loss of stability 


and dangerous rolling of the ship, produced by the | 
tilting action of gravity, intermittently interrupted | 


by the gyroscopic torques. If the intermittent sea 


couples of different sizes did not bring the precession | 


above 90 deg., the ship remained stationary, and if 
it in fact tilted, a couple must have been applied 
to the gyroscope to retard its precession. This 
couple might be the result of friction in the pivots, 
or of some defect in the controlling mechanism. 

If the sea couple overpowered the gyroscope 
and the ship tilted, it was essential first of all to 
absorb the angular momentum of the ship. For this 
purpose, from the beginning of the gravity swing 
an ante-precessional couple must be applied by some 
device to the gyroscope, it might be by the action of 
a brake, and in this way the rolling momentum 
created by gravity must be transformed by the 
gyroscopic preceasional couple into pitching. This 
ante-precessional couple must act until the ship 
had attained an even keel. If this position were 
overshot, the accelerating precessional couple must 
at once come into play. It might be noted that if, 
instead of retarding precession in the first phase, 
it was accelerated, the effect would be to increase 
the heel. Dr. Schilovsky then proceeded to deal 
with the mathematical aspect of gyroscopic stabili- 
sation, this portion of the paper following closely 
the article on “The Gyroscopic Stabilisation of 
Ships” by the same author, which appeared in 
ENGINEERING, vol. oxxxiv, page 689 (1932). The 
paper was illustrated by model experiments. 

The discussion was opened by Sir James Hender- 
son, who said that he looked at the problem of 
gyroscopic stabilisation from a somewhat different 
point of view from that of the author. He regarded 
it simply as a problem in forced vibrations, in which 
the function of the gyroscope was to secure a wide 
difference in the natural periods of vibration of the 
ship and the waves. The period of the waves was 
fixed, while that of the ship was also normally 
fixed unless the metacentric height was altered, 
and this procedure was unsafe. The ship’s period 
could, however, safely be altered either by tanks or 
gyroscopes, Sir James then referred to the 
older method of gyroscopic control in which two 
gyroscopes were employed with vertical precessional 
axes, the two gyroscopes precessing in opposite 
directions and being coupled together by geared 
sectors. With such a system, the vessel could not 
roll until the precessional argle reached 90 deg., 
and by suitably coupling the two gyroscopic frames, 
the period of the ship could ve given any desired 
value. Such a system was very easy to deal with, 
was perfectly safe, and the stresses could be kept 
well within the safe limit. If the rolling of the 
vessel was to be completely controlled some safety 
device must be provided, and the nature of the 
safety device gave rise to the different systems. 
In the Sperry system, it was arranged that the 
velocity of precession should not exceed a certain 
value, thus limiting the stresses set up. 

Dr, A. 8, Rawlings, chief engineer of the Sperry 
Company, referrring to the author’s remarks on the 
Conte di Savoia, said that he had himself made 
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two trips across the Atlantic in this vessel, and 
could therefore supplement the information given 
in the papers. Dr. Schilovsky based a good deal 
of his deductions on abstract reasoning and model 
experiments, and the speaker could not agree with 
some of his statements. As regards the nature 
of the waves and their action on the ship, for 
example, in actual fact the wave train was very 
irregular and of varying amplitude, and there was 
also mutual interference, with the result that the 
motion practically defied calculation. In a confused 
sea, the motion had a Fourier component which was 
not infrequently practically the same as the natural 
rolling period of the ship. The latter, however, was 
not isonchronous, and impulses tending to build up 
a roll in the vessel might afterwards oppose it. 
The author had suggested that the wave couple 
should be opposed by the gyroscopic couple instant 
by instant, but this was not attempted in the Sperry 
system. Actually, in the latter, the stabiliser 
behaved in much the same way as a bilge keel, 
opposing the building up of velocity. The gyro- 
scopes were smaller than those proposed by the 
author, and were not intended to give complete 
stabilisation, but essentially to act as dampers. 
Dr. Schilovsky had expressed disappointment at the 
existence of a small roll in the case of the Conte di 
Savoia, but those on board were well pleased with 
the performance, and it might be added that the 
contract conditions were more than fulfilled. 
When the size, power and cost of gyroscopes neces- 
sary to completely stabilise the Conte di Savoia were 
considered, it would be appreciated that this 
condition could only have been purchased at too 
high a price. The designers had set out to secure 
comfort for the majority of the people on board 
the vessel, and this was fully achieved if the roll 
did not exceed 6 deg. In conclusion, the speaker 
referred to the remark in the paper that precise 
data about the action of the stabilisers at sea were 
not yet obtainable. The reason for this was that, 
owing to the unfortunate accident on the maiden 
voyage, part of the plant supplying power to the 
stabiliser was thrown out of commission. With the 
exception of a short period at Christmas, the vessel 
had never since been in port for more than three 
days, and this had militated so seriously against 
again getting the plant in full working order that 
it had not yet been possible to supply full power 
to the stabilisers. Under these circumstances, it 
would be premature to publish a report on their 
performance. 


(To be continued.) 








THe Mopet Ramway Exurerrion.—The annual 
exhibition of the Model Railway Club, which was held 
from April 18 to April 22, showed no diminution of 
interest in the rational and interesting hobby that the 
club exists to foster. The quality of the amateur work 
seems to improve with succeeding exhibitions, and the 
model which gained the first prize, a 0-6-0 locomotive 
and tender, 0 gauge, was of a very high standard of 
workmanship and, considering its small scale, was 
surprisingly accurate. Many of the other exhibits 
were equally praiseworthy, and the only adverse criticism 
that may be made is that small-scale construction is 
so popular. Perhaps this is inevitable with amateur 
work, and it may have been emphasised on this occasion 
by the models forming the fine display contributed by 
the “ Association Frangaise des Amis des Chemins de 
Fer.’’ Most of these models were one-tenth full size, and 
many of them had been constructed by the apprentices 
of the French Railway Companies. Outstanding 
examples were models of an all-steel electrically-welded 
first-class coach for the Nord Railway, and one of an 
electric express locomotive for the Paris—Orleans Railway, 
designed to work with direct current at 1,500 volts, 
and to haul a train of 650 tons at 110 km. per hour. 
An even larger model, to one-third full size, showed a 
bogie for the new all-steel coaches of the Eastern Railway 
of France. This was also made by apprentices. Models 
of platform trucks for the Nord Belge Railway were very 
instructive. A tendency towards group models is to be 
commended, a model of a river and dock basin with all 
pertinent buildings, sidings, cranes, &c., including a 
Scherzer rolling-lift bridge was very interesting, particue 
larly as the several units were copied from actual examples 
in various parts of the country. A tube station layout 
formed another similar example. These were shown in 
the British section. The displays by the professional 
model makers and firms producing small tools were 
good, and showed the steady progress made towards 
realism and the increasing provision of facilities for 
accurate work. For the information of those interested 
it may be mentioned that the honorary secretary of the 
Model Railway Club is Mr. J. C. Watts, 85, Wood-vale, 
London, N.10, from whom particulars regarding it can 
be obtained. 
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THE LATE SIR HENRY ROYCE. 


To the general public, the name of Rolls-Royce 
has acquired an almost symbolic significance, and 
seems likely to find a permanent place in the lan- 
guage as a synonym for reliability. This outstanding 
reputation which the products of the firm of Messrs. 
Rolls-Royce, Limited, now enjoy was initially 
built up on private cars, and no greater tribute can 
be paid to the work of the firm than by stating that 
this reputation was enhanced when they took up 
the production of aero engines. It is no reflection 
on the very able engineers on the Rolls-Royce staff 
to say that this position is essentially due to the 
work of Sir Henry Royce, whose death, we regret 
to record, occurred at his home near Chichester on 
Saturday last. 

Frederick Henry Royce was born at Alwalton, near 
Peterborough, on March 27, 1863, and was thus 70 
years old at his death. His father was a farmer in 
South Rutlandshire, but was acting as technical ex- 
pert to a steam flour-milling concern for a few years 
previous to hisdeath. When this occurred, the son 
was thrown on to his own resources at the early 
age of ten. He had a strong mechanical bent, and 
had already been able to get some slight insight into 
practical engineering work in connection with his 
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father’s advisory work, but he was obliged to sell 
newspapers, and later, to work as a post-office 
messenger in order to earn a living. In 1877, 
through the help of friends who had known his 
father, he became an apprentice at the Great 
Northern Railway works, at Peterborough, but was 
unable to complete his apprenticeship for financial 
reasons. In 1881, he found employment with 
Messrs. Greenwood and Batley, at Leeds, and a 
little later obtained a position as a tester with 
Messrs. Maxim Weston and Company, in London. 
An opportunity thus occurred for him to study the 
theoretical side of his chosen profession at the 
City and Guilds College, where he came under the 
influence of Professors Ayrton and Perry. That 
he took full advantage of his opportunities is suffi- 
ciently shown by the fact that in 1882, when he 
was only 19 years of age, he was appointed chief 
electrical engineer to the Lancashire Maxim and 
Weston Electric Company. One of his earliest 
duties in this capacity was to superintend the 
installation of the first electric street lighting in 
Liverpool. As soon as he became of age, he founded 
the firm of F. H. Royce and Company, now Royce 
Limited, in Manchester, in conjunction with Mr. E. 
A. Claremont. From a modest beginning in the 
manufacture of arc lamps and dynamos, the firm 
gradually extended their activities to cover their 
present range of products, which will be well known 
to the majority of our readers. Sir Henry retained 
his connection with the company to the time of his 
death. 








APRIL 28, 1933.] 

In 1903, when the subject of our memoir first 
turned his attention to petrol road vehicles, a 
number of fairly successful cars were already in 
existence, the Daimler and Benz firms having been 
established since 1886. Numerous trials had been 
carried out both on the Continent and in this country, 
and important Continental races had been held in 
the two previous years. It certainly could not be 
claimed, however, that the petrol vehicle was reli- 
able, and breakdowns on the road were of fairly 
frequent occurrence. When he first entered the 
industry, it was Mr. Royce’s avowed intention to 
manufacture a thoroughly reliable car, and the 
success which he finally achieved in this direction 
is familiar to everyone. The first Royce car was 
a two-cylinder model, and was noticed at an exhibi- 
tion by the Hon. C. 8. Rolls, who had already had 
considerable motoring experience, and had taken 
part in several of the more important races. He 
was so impressed by the design of the Royce model 
that a selling agreement was arranged between the 
firms of Royce, Limited, and C. S. Rolls and Com- 
pany, and in 1907 the two firms were merged under 
the name of Rolls-Royce, Limited. A variety of 
models was turned out before the firm concentrated 
on the famous 40-50-h.p. Silver Ghost model, in- 
cluding a 20-h.p. four-cylinder car that was very 
successful in racing work. It may also be of interest 
to recall that one of the early models was an eight- 
cylinder landaulet, which was built with the object 
of obtaining the desirable qualities of an electric 
carriage without the disadvantages of the latter. 
The Hon. C. 8. Rolls was killed in an aeroplane 
accident in 1910, but the principles laid down as 
essential to success by the two partners were after- 
wards followed out by Mr. Royce alone. Briefly, 
these principles may be said to have been conserva- 
tism in design, in so far as no new feature should be 
offered to the public until it had been definitely 
proved to be an advantage by exhaustive laboratory 
and road tests, combined with the employment of 
the best materials and methods of production 
obtainable. Those who have been privileged to go 
through the firm’s works at Derby will be familiar 
with the extreme attention devoted to detail at 
every stage of manufacture. 

The firm entered the aero-engine industry at the 
invitation of the Government during the war, and 
the ability of Mr. Royce and his assistants proved 
of the greatest value to the Allies, the new models 
produced, although apparently rather complicated, 
proving exceedingly reliable and possessing an 
excellent power-weight ratio. After the war, the 
twelve-cylinder Vee arrangement originally adopted 
for the aero-engines was retained, but instead of 
employing separate cylinders, the monoblock system 
was adopted for each bank of cylinders. The firm 
at present manufacture three types of petrol engine, 
the ‘“‘ Kestrel,” “‘ Buzzard” and “ R” types, and 
have also produced a heavy-oil engine in conjunc- 
tion with the Royal Aircraft Establishment. Briefly, 
the Kestrel type, which is made in a range of 
12 models, is designed for high performance military 
aircraft, and has an exceptionally small frontal area. 
The Buzzard is a very similar engine of higher out- 
put, and the “‘ R ” model is a racing engine. It was 
with one of these engines that Flight-Lieut. J. N. 
Boothman won the Schneider Trophy contest in 
1931, at an average speed of 340-08 m.p.h., and an 
“R” type engine was also used by Flight-Lieut. G. 
H. Stainforth in securing the world’s speed record 
of 407-5 m.p.h. in the same year. The latter record 
has recently been broken by the Italians, A brief 
description of the heavy-oil engine was given in 
ENGINEERING, vol. cxxxiv, page 771 (1932). In 
addition to the records mentioned, a Rolls-Royce 
engine was used by Sir John Alcock and Sir Arthur 
Whitten Brown in the first Atlantic flight, by Sir 
Malcolm Campbell to raise his own land record, and 
by Mr. Kaye Don to make the record on water. 

Sir Henry was of a very retiring disposition, and 
although he was a member of the Institution of 
Electrical Engineers and of the Institution of Auto- 
mobile Engineers, he was rarely seen in public. 
He had been in indifferent health for many years, 
and spent much of his time at his home at West 
W ittering, Sussex, and in the South of France. He 
maintained a drawing office at the former place, 
with a staff of designers. Apart from his own 
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outstanding ability as a designer, Sir Henry was an 
exceedingly shrewd judge of men, and possessed the 
art of inspiring those who worked for him with his 
own enthusiasm. He was made an O.B.E. in 1918, 
and was created a baronet in 1930. A portrait of 
Sir Henry appears on the opposite page. 








*G.G.G.”’ SELF-PRIMING 
PUMP. 

AurHovuas the advantages of self-priming pumps are 
now fully appreciated, they are generally considered to 
suffer from the drawback of low efficiency in comparison 
with ordinary centrifugal pumps of similar size. Con- 
siderable interest therefore attaches to the pump de- 
scribed below and illustrated on page 472, which has 
been designed and constructed by Messrs. Gilbert 
Gilkes and Gordon, Limited, of Kendal, Westmorland, 
with the object of producing a pump in which high 
efficiency is obtained in conjunction with reliable 
self-priming properties, and without the use of any 
valve in the suction or delivery piping. The pump is 
known as the “G.G.G.” self-priming pump, and the 
makers’ claim for high efficiency is substantiated by 
a series of tests carried out at the National Physical 
Laboratory in November last. The results of these 
tests, which were carried out on the smallest size made, 
having suction and delivery connections of 1} in. bore, 
are given in the accompanying table, and are plotted 


in Fig. 7, on page 472. 
It will be seen that a maximum efficiency of 36-6 
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Tests oF G.G.G. Setr-Priuine Pump. 
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possibility of misalignment and other troubles due to 
faulty erection are avoided. A photograph of the 
pump, dismantled to show the main components, is 
reproduced in Fig. 2, and Figs. 3 to 6 show its design 
and construction in detail. The runner A, Fig. 3, 
which is the only moving part of the pump, is a phos- 
phor-bronze casting in the form of a central plate with 
radial vanes projecting from each side of it, the form 
of the vanes being most clearly shown in Fig. 2. Look- 
ing at the periphery of the runner, the vanes resemble 
arrow heads, but the direction of rotation is opposite 
to that in which the arrows point. The runner is 
shrunk on to the sh@ft, no key being employed, and 
the shaft, which passes through two stuffing boxes in 
the body, is supported in two external ball bearings 
mounted in spherically-seated housings. No axial 
thrust has to be provided for in normal operation, as 
the double-sided runner is self-centring; the force 
tending to centre it axially, in fact, increases with 
the head. It may be mentioned, however, that 
during the priming operation, which will be explained 
later, there is no certainty that the self-centring 
characteristic will be maintained, and for this reason 
the ing shown on the right in Figs. 1 and 3 is 
located endways. Surrounding the runner is a ring B, 
Fig. 3, which is partly cut away in Fig. 2, the bore of 
this ring being a few thousandths er than the 
external diameter of the runner to leave a running 
clearance, and on each side of the runner is a diaphragm 
— of gunmetal, lettered C in Fig. 3, the two plates 

ing identical except in one small detail, which will 


be referred to later. The runner does not rub against 















































| i 
Static Heads in Feet Velocity Total Head | 

of Water. Head in Overcome 

Discharge. ae ; = Feet of by Pump in Water Input ' ae 
Gals. per l Water; both Feet of Horse- Horse- — — —_ 

Min. Suction Delivery Suction and Water. power. power. —— . 

side. side. Delivery. (B+C) — 

A. B. C. (A + C). 

| 

evr; ! Poa ' g mei te i <<. ~~ , ae atin sf 
15-6 0-7 | 18-5 0-4 18 0-08, 0-33 1,459 25+4 
10-2, 1-5 57 0-2 55-5 0-17, 0-51, 1445 | 38°, 

3-9, 2-1 102 0-05 100 0-12 0-73, 1,48, 16- 3 
1-9 2-2 121 0 119 0-07 0-81 1,43, 8:5 
0 2-2 139 0 136-5 0-0 0-93, 1,48, 0 
22-8, —0-7 21 0-8 21-5 0-15 0-745 2,01, 20°45 
19-65 —0-1 53-5 0-6 53°. 0-32 0-98, 2,00, B24 

° ° . +§ . . 2 9 
14 45 0-8 104 5 0-3 103 5 0 45, 1 32, 2,019 34 3 
9-4 1-6 155° 5 0-1 153-5 0-44 1-60, 2,009 27+ 

5-4 1-9 207 0-0. 205-5 0-33, os 2,029 16+, 
31-7 - 3-6 21 | 1-5 24-5 0-23, 1-87 2,899 12°, 
30-4 — 3-2 51 | 1-4 54 0-49, 2-06 2,855) 24 1 
27-7 —2-4 | 104, | 1-2 | 107 0-89, 2-66 2,96, 33>» 

g B a | af 3 14. “12 ’ 36° 
24-2 —-1-+3 155 0-9 156 1 14, 3-12- 2, 4) 36 6 
20-2, —0°3 206 0-6 206° 5 1-26, 3-56 | 2,84) 35, 

| -. ” an —_ x 2A 2 
Note.—The mean temperature of the water during the tests was 15 deg. C. 


per cent. was obtained with the pump delivering | the diaphragm plates, a clearance of about 0-0025 in. 
24-2 gallons per minute, against a total head of 156 ft. | being left between them, and both the plates and the 


when running at 2,840 r.p.m., and that the efficiency 
was still as high as 33-5 per cent., with a delivery of 
only 10-25 gallons per minute, against a head of 55-5 
ft. at 1,440 r.p.m. Attention may be directed to the 
fifth line of figures in the table, which show the results 
obtained with the pump running at 1,430 r.p.m. with 
the delivery valve closed. It will be seen that the 
head produced was 136-5 ft., and it is of interest to 
mention that the head produced by an ordinary 
centrifugal pump operated under the same conditions, 
and having a runner of the same diameter as that in 
the G.G.G. pump, viz., 44 in., would be about 11 ft. 
or 12 ft. Although, at any given speed, the head 
produced at the most efficient delivery is much less 
than that obtained with a closed delivery valve, it is 
still, we understand, four or five times that which 
would be produced by an ordinary centrifugal pump 
of a similar size. In larger sizes, the makers claim, 
the difference is even more marked. In the 2-in. 
G.G.G. pump, in which the diameter of the runner is 
6§ in., a head of 152 ft. is obtained with a closed 
delivery valve at a speed of 950 r.p.m., whereas an 
ordinary centrifugal pump of similar dimensions, and 
running at the same speed, might be expected to 
produce a head of 10 ft. or 11 ft. The advantage of 
the high head obtainable with the G.G.G. pump at 
reasonable speeds of rotation is, of course, that all 
usual head requirements can be met by a single-stage 
pump. Multi-stage construction is difficult to arrange 
for satisfactorily in a pump of the self-priming type, 
and in any case, it would add to the complication and 
increase the cost of manufacture. 
Fig. 1 shows the appearance of the smallest size of 
pump, in which, it will be seen, the pump body has a 
end, so that a motor of the flange type can be 
bolted to it. No bedplate is thus required, and the 





ring are an easy fit in the bore of the body, the three 
parts being held in place by the cast-iron cover D. 
The plates, however, are prevented from rotating by 
pins, shown in Fig. 2, which fit into holes in the body 
casting ; the ring B is not located. 

In each of the diaphragm plates there are a suction 
and a delivery port, the former being lettered E in 
Fig. 3. The delivery port is not shown in the drawings, 
but is just distinguishable in Fig. 2. The two ports 
in each diaphragm plate are about 270 deg. apart, and 
are connected by a channel formed in the inner face 
of the plate, the channel referred to being shown in 
Fig. 2, and being lettered F in Fig. 3. The remainder 
of the inner face of the diaphragm plates presents a 
smooth, flat surface to the runner. Referring again to 
Fig. 2, it will be seen that the body casting and the 
cover are each divided into two compartments by 
radial ribs arranged at an angle of 90 deg. Of the 
four compartments thus formed, the two extending 
over an angle of 270 deg. are connected to the suction 
branch on the body casting, and are also in communica- 
tion with the suction ports on the two diaphragm 
plates, while the other two, extending over an angle 
of 90 deg., are in communication with the delivery 
branch and with the delivery ports on the diaphragm 

lates. 
r We may now consider the operation of the pump, 
assuming, for the moment, that the priming action has 
taken place and that water is being delivered in the 
ordinary way. The water flows in through the suction 
connection, and through the spaces in the body 
and cover to the suction ports in the diaphragm plates. 
From the ports it is impelled along the channels in the 
dia plates by the entraining action of the 
runner vanes, this action being sufficient to impart a 
considerable head to the water and force it out through 
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the delivery ports into the appropriate spaces in the | them is forced towards the centre of the runner, owing 


|the pipe connections, by slackening off the bearing 
| sleeves, removing the cover, and unkeying the coupling. 
The diaphragm plates, runner and ring can then be 
| withdrawn, together with the shaft. The pump 
should be durable, since there is no moving part, with 
the exception of the runner, and no rubbing contact 
|except in the stuffing boxes. With regard to its self- 
| priming properties, we understand that these are 
| thoroughly tested by the makers on each pump before 
| despatch. As an example, it is stated that, in @ 
particular test, water was pumped from a depth of 


body and cover, whence it passes to the delivery | to the fact that the depth of the connecting channels | 
connection. It should be noticed particularly that | diminishes as the delivery ports are approached. | %) 4 in. with the barometer at 30-3 in., and that 
there is a free passage through the pump from the | Thus, as the pockets reach the delivery ports, the air | higher vacua are frequently obtained in the routine 
suction to the delivery, and that none of the water | in them is forced out through the ports and the water | tests. This characteristic enables the pump to be 





need actually pass through the space swept by the 
runner; there would, in fact, still be a free passage for 
the water through the pump if the runner were a solid 
dise of metal. 

To explain the action of the pump during the priming 
operation, we assume that the suction pipe is full of 
air, and that a little water remains in the pump body. 
On starting up the pump, this water is carried round 
with the runner, but cannot escape, as the suction and 
delivery ports are near the centre. In that part of 
the runner which is momentarily opposite the plain 
= of the diaphragm plates, the water fills the pockets 
tween the vanes, but as these pockets come opposite 


the suction ports and connecting channels in the dia-| pump body and cover, respectively. 


phragm plates, the water moves in an axial direction 
to fill the wider space now available. 
parts of the pockets near the centre of the runner 
empty of water and fill with air drawn in from the 
suction pipe, and this air is trapped and carried round 
with the water remaining in the pockets. As the 


In doing so, the | made by small channels cut in the diaphragm plates, 


again completely fills the pockets as they pass between | 
the plain portions of the diaphragm plates. This | 
process is continued until all the air has been extracted | 
from the suction pipe, when water will enter the | 
pump and the normal delivery will commence. It is 
obviously essential to prevent air from leaking in 
| through the glands during the priming operation, and 
|} also during the subsequent pumping, and for this 
| reason a water seal has been provided round the shaft. 
As shown in Fig. 3, the diaphragm plates are both 
| counterbored, so as to leave an annular space round 
the shaft on the stuffing-box sides, and these annular 
spaces are connected to the delivery chambers in the 
The connections 
tween the water seals and the delivery chambers are 

















and it is only in the position of these channels that 
the two plates differ from each other. 
It will be obvious, from Fig. 3, that the design of | 


this pump, which has been patented, lends itself to | 
P pa 


used as a vacuum pump for priming large centrifugal 
pumps, and it can also be used as an air compressor. 
At present, the pumps are made for deliveries up to 
about 100 gallons per minute. 





Pure Inon Rops For SrgcrrocrarHic WoRK.— 
Messrs. Adam Hilger, Limited, 98, King’s-road, Camden- 
road, London, N.W.1, have sent us a leaflet giving 
particulars of specially pure iron rods for use as electrodes 
in spectrographic work. The rods were made at the 
National Physical Laboratory for investigations of a 
critical character, in which only poh me mavege 
approach to perfect purity could be employed ; actually, 
the iron eontens is of the Coder of 99-95 per cent. and the 

inci impurities are nickel 0-022 per cent., oxygen 
Petes 0-020 oar cent., and carbon 0 -006 per cent. Messrs. 
Hilger have obtained permission from the Directors ot 
the National Physical Laboratory to market the rods, 
but the supply of them is very limited, and they can 
only be sold for bona fide research purposes. The rods 
are all 6 mm. in diameter and either 10 cm. or 15 cm. 


latter move towards the delivery port, the water in' easy dismantling. This can be done, without disturbing | in length. 
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ANNUALS AND REFERENCE BOOKS. 


Les Flottes de Combat, 1933.—The Treaty of 
Washington, followed by the Treaty of London, which 
was followed in its turn by the Geneva Conference, 
and the delays which have ensued in the preparation of 
the naval programmes of the principal maritime 
nations, make it no easy task, as the author of this 
annual, Commandant Vincent-Bréchignac, states, to 
give accurate data concerning a number of proposed 
new units of various fleets. Notwithstanding these 
difficulties, the annual is a very complete one, and is 
likely to prove very useful for reference purposes. The 
information concerning every class of ship and unit is 
given in tables. It includes the date of launching 
and that on which the unit entered the service; the 
actual and, in the case of new units, the proposed, 
displacement, speed, radius of action, and armament. 
Similar data are given for the aircraft. The illustra- 
tions are views, outline elevations, and plans of repre- 
sentative units. Compared with the naval and aircraft 
equipment of other nations, those under the British flag 
are not, to our mind, in as satisfactory a state as they 
should be. Quite apart from the old saying, according 
to which si vis pacem, para bellum, a saying every whit 
as applicable to-day as it has ever been, the British 
Empire needs modern naval and aircraft units more 
than almost any nation. The book is a bound octavo 
volume of 760 pages, including the index; it is pub- 
lished at the price of 45 francs by the Société d’Editions 
Géographiques, Maritimes et Coloniales, 184, Boulevard 
St. Germain, Paris. 

Clubs, 1933.—Published by Messrs. Spottiswoode, 
Ballantyne and Company, Limited, New-street Square, 
London, E.C.4, and edited by Mr. E. C. Austen-Leigh, 
the forty-first annual edition of Clubs has recently made 
its appearance. The little volume contains informa- 
tion relating to 3,957 clubs frequented by English 
people in all parts of the world, particulars of 1,754 
golf clubs being included. The book is divided into 
four main sections, respectively covering London, the 
Provinces, the British Empire overseas, and foreign 
countries. An alphabetical index to provincial clubs is 
included for reference purposes. In this the clubs are 
entered under their name, whereas in the body of the 
work they are entered under the post town. The book 
is printed in clear type and is strongly bound in red-cloth 
covers. The price is 7s. 6d. net, or 7s. 10d. post free. 

The Directory of Shipowners, Shipbuilders, and 
Marine Engineers, 1933.—This useful year book has been 
published annually since 1903, and the volume for 1933 
constitutes, therefore, the 3lst edition of the book. 
As heretofore, the directory comprises an official section 
in which Government departments and classification 
societies are dealt with; a shipowners’ section; a 
shipbuilders’, ship repairers’ and marine-engine builders’ 
section ; lists of consulting marine engineers and naval 
architects and of trade and technical organisations ; 
and an exhaustive series of indexes. Naturally, the 
greater portion of the book is occupied by the ship- 
owners’ and the shipbuilders’ sections. In each case 
the firms are arranged in alphabetical order and under 
the name of each shipowning concern are given the 
addresses of its offices, the names of its directors and 
officers and particulars of its fleet. The latter include 
the tonnage of each ship, the deadweight carrying 
capacity, the draught, the number of passengers carried, 
the year of going into commission and the names of 
the builders of the vessel and of its engines. Important 
changes in the present edition include alterations to the 
deadweight carrying capacity and draught of tankers 
occasioned by the new load line regulations. In the 
shipbuilders’ section, the capacities of the various 
shipyards, graving docks, &c., are given, in addition 
to particulars regarding the firm, and its directors 
and officers. The comprehensive series of indexes 
occupies nearly 200 of the 800 odd pages of the volume 
and constitutes one of the strong points of the compila- 
tion. The series includes a general index, a geographical 
index, a personal index and a ship index. The direc- 
tory is compiled under the direction of the Editor of 
Shipbuilding and Shipping Record, who is to be con- 
gratulated on the large amount of data given in the 
volume, which, nevertheless, remains of handy size. 
The clear type and logical arrangement make reference 
easy and rapid. The book is obtainable, price 20s. 
net, from Messrs. The Directory Publishing Company, 
Limited, 33, Tothill-street, London, 8.W.1. 


The Concrete Year Book, 1933.—Edited by Dr. Oscar 
Faber and Mr. H. L. Childe, the tenth annual edition, 
that for 1933, of the Concrete Year Book has been 
published by Messrs. Concrete Publications, Limited, 
20, Dartmouth-street, Westminster, London, 8.W.1. 
The volume comprises three main divisions, namely, 
& handbook section, a directory section, and a catalogue 
section. The handbook section contains useful, 
practical data on most branches of concrete and rein- 
forced concrete design and construction, such matters 


as the design of bridges, the manufacture of cast stone | 


and concrete products, the design and construction of 
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bunkers and silos, and concrete roads being dealt with, 
while other chapters contain information on the 
characteristics, testing and storage of cement and the 
production of concrete, and on loads, wind pressures, 
earth pressures, bearing pressures, foundations, slabs, 
columns, beams, water towers, reservoirs, piling, joints, 
forms, surface treatment, and other matters. The data 
are given in easily-accessible form for ready reference. 
At the end of the handbook section will be found 
illustrations of a large number of structures of different 
types under each of which appear succinct details 
regarding methods of construction, dimensions, date of 
completion, costs, and other interesting information. 
The directory section comprises lists of consulting engi- 
neers specialising in reinforced concrete, of designers 
and contractors, of cement manufacturers and producers 
of aggregates and sand, of manufacturers of cement- 
making machinery and plant and materials, of pro- 
ducers of cast stone, reinforcement, &c., and of trade 
names and brands. In the catalogue section, which 
occupies about half the number of pages contained in 
the year book, are given further particulars and 
illustrations regarding many of the firms and products 
included in the directory section. The volume con- 
tains 788 pages; it is well printed and bound, and the 
price is 3s. 6d. net. 

Statistics of the Iron and Steel Industries, 1932.—The 
National Federation of Iron and Steel Manufacturers, 
Caxton House, Tothill-street, Westminster, London, 
S.W.1, have for the past eleven years issued annually 
a volume entitled Statistics of the Iron and Steel 
Industry. These volumes contain authoritative and 
very complete data on the production of pig-iron, steel 
ingots and castings, semi-finished and finished steel 
products, wrought-iron, iron ore and coal and coke, 
in industrial countries throughout the world. Com- 
plete export and import statistics are also given for 
each country, while detailed information regarding 
the import duties levied on iron and steel products by 
various Governments is set out in the tariff section 
at the end of the volume. The high standard reached 
by previous volumes is maintained in every way in the 
1932 edition, which has recently been issued. Generally 
speaking, the statistics for each country, including the 
United Kingdom, are taken down to the end of 1931, 
this evidently being the last year for which complete 
and revised data are available. The tables indicate 
very clearly the growth in production which has 
occurred during the past half-century in the principal 
iron and steel-manufacturing countries, and the fluc- 
tuations which have taken place during recent years. 
The gradual advance, from small beginnings, of the 
industry in Canada and Australia is also well shown. 
The tariff section of the volume has been brought up 
to date to the time of going to press. The duties now 
imposed on iron and steel imports into the United 
Kingdom are set out in full, while the tariff sections 
for the Argentine and Australia have been extended, 
and that for Canada now incorporates the modifications 
brought about by the resolutions passed at the Ottawa 
Conference. The book should find a place on the 
shelves of all merchants and manufacturers in any 
way connected with the ferrous industries. It is 
obtainable, price 10s. 6d. post free, from the Federation, 
at the address given above. 

Almanacs and Calendars.—We have received a 
monthly tear-off calendar from Messrs. Bruce Peebles 
and Company, Limited, Edinburgh, 5.—Messrs. J. 
Evershed and Company, Fairfield-road, Bow, London, 
E.3, have sent us monthly refill cards for their desk 
calendar.—Messrs. Harrison and Sons, Limited, 44~—47, 
St. Martin’s-lane, London, W.C.2, have presented us 
with useful monthly tear-off desk calendars.—We 
have received a monthly tear-off wall calendar 
and telephone directory combined from Messrs. John 
Player and Sons, Castle Tobacco Factory, Nottingham. 
—A wall calendar has come to us from Messrs. 
C. Isler and Company, Limited, Artesian Works, 
Bear-lane, Southward-street, London, S.E.1. We 
have received greeting cards from the President 
and Council of the Electrical Contractors’ Associa- 
tion, 23, Bedford-square, London, W.C.1; Messrs. 
The British Vacuum Cleaner and Engineering Com- 
pany, Limited, Parsons Green-lane, London, 8.W.6; 
Messrs. Automatic Electric Company, Limited, Strowger 
Works, Liverpool; Messrs. International Patent- 
Bureau A/S, Copenhagen, and Messrs. Imperial Air- 
ways, Limited, Victoria Station, London, 8.W.1. 








New E ecrric Sotprerinc Irons.—The practice of 
embedding the element wires of electrical heating 
apparatus in refractory material has proved so satis- 
factory that the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, are now 
employing it in their latest pattern of soldering irons. 
These irons are being introduced at once to replace the 
older types and will have approximately the same weight 
and loading. It is stated that this t of iron will 
withstand overheating for longer peri than those in 
which mica-wound elements are used, while the heat con- 





ducted to the handle is reduced to a minimum owing 
to the method in which it is fixed to the body of the iron. 
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THE ELECTRICAL CONDUCTIVITY 
OF ALUMINIUM WIRE.* 
By A. J. Frevp, M.C., B.Sc., and J. H. Dicxty, B.Sc. 


THE experiments here described were carried out, 
over a period of ten years, in connection with the 
production of hard-drawn aluminium wire for electrical 
transmission lines. Although the influence of various 
factors on the electrical conductivity of aluminium 
has been studied by several authors, it is thought that 
the present publication is justified, since it surveys 
comprehensively some of the problems encountered in 
manufacturing aluminium wire. According to British 
practice, aluminium wire is produced by hot-rolling 
chill-cast 4-in. x 4-in. wire bars to wire rod varying 
from 0-5 in. to 0-25 in. diameter (according to the 
gauge of the finished wire), which are drawn cold. 
This paper deals primarily with metal of 99-5 per cent. 
to 99-6 per cent. purity, the standard for aluminium 
conductors. Electrical conductivity is mainly con- 
sidered, the results being expressed as volume conduc- 
tivity per cent. of the International Anneal Copper 
Standard which corresponds with a specific resistance 
of 1-7241 microhms per cubic centimetre at 20 deg. C. 
Attention is also directed to tensile strength, important 
in overhead transmission lines, which for economic 
reasons are stressed to the highest safe degree. 

The Effect of Hot-Rolling Conditions.—A great varia- 
tion in conductivity was found in wires produced from 
wire bars of similar purity. Investigations have shown 
that the following factors have a marked influence on 
the conductivity : (1) Initial hot-rolling temperature ; 
(2) maximum pre-heating temperature before rolling ; 
and (3) rates of deformation during rolling. In 
numerous tests carried out to correlate the conduc- 
tivity of the finished wire with the initial hot-rolling 
temperature, wire bars of similar purity (99-6 per cent.) 
were heated to various temperatures and rolled. The 
hot-rolling temperature giving best conductivity was 
found to extend over a range from 410 deg. C. to 
460 deg. C.; this has been confirmed on several 
occasions in the cases of rod mills of different charac- 
teristics. Investigation of the effect of heating tem- 
peratures has revealed that, even when allowed to 
cool to the most favourable rolling temperature of 
410 deg. C. to 460 deg. C., heating wire bars to 
500 deg. C. and above has a detrimental effect on 
conductivity. 

The characteristics of the rolling mill have a con- 
siderable influence on the conductivity of the aluminium 
wire rod produced. Rod mills with the following 
characteristics have been studied :— 


(a) Guide Mill.—Breaking-down and intermediate 
rolls : Speed 300 ft. per minute, medium reductions. 

Finishing rolls : Speed 600 ft. per minute, medium 
reductions. 

Method of handling.—The rod is run out full length 
between each pass. 

Approximate time of rolling 100-lb. wire bar to 
j-in. rod, 11 minutes. 

(6) Garrett Mill.—Breaking-down rolls : Speed 300 ft. 
per minute, medium reductions. 

Intermediate rolls : speed 600 ft. per minute, medium 
reductions. 

Finishing train: Speed 1,100 ft. per minute, heavy 
reductions. 

Method of handling.—The billet is run out full 
length at each pass of breaking-down rolls, but in 
intermediate and finishing stages rolling is continuous. 

Approximate time of rolling 100-lb. wire bar to 
j-in. rod, three minutes. 

(c) Garrett Mill.—Breaking-down rolls : Speed 350 ft. 
per minute, heavy reductions. 

Intermediate rolls : Speed 600 ft. per minute, heavy 
reductions. 

Finishing train : Speed 1,200 ft. per minute, heavy 
reductions. 

Method of handling.—As in (6). 

Approximate time of rolling 100-lb. wire bar to 
j-in. rod, two minutes, 

The conductivity of hard-drawn wire of 99-5 per 
cent. to 99-6 per cent. purity produced by direct 
drawing from rod rolled in each type of mill has been 
found to lie in the following ranges: (a) 61 per cent. 
to 61-4 per cent. ; (b) 60-8 per cent. to 61-2 per cent. ; 
(c) 60 per cent. to 60-5 per cent. Correlation of the 
rates of reduction and times of rolling with the con- 
ductivity results indicates that medium rates of 
reduction give better results than high rates, and that 
intermittent rolling as in the Guide mill is more 
favourable to conductivity than the more economic 
continuous rolling in Garrett mills. 

Effect of Heat-Treatment on Hard-Drawn Wires.—A 
comprehensive investigation of the effects of heat- 
treatment on the conductivity of hard-drawn aluminium 
wires was carried out to determine the influence of 
temperature, duration of heating, and rate of cooling. 





* Paper read before the Institute of Metals on Wednes- 





day, March 8, 1933. Abridged. 
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Hard-drawn wires of the following characteristics were 
subjected to these tests:—({a) Wire of low purity, 
99-08 per cent.; initial conductivity, 56-16 per cent. 
(6) Wire of high purity, 99-59 per cent.; initial 
conductivity, 59-59 per cent. (c) Wire of high purity, 
99-59 per cent.; initial conductivity, 60-70 per cent. 
The difference in conductivity of samples (6) and (c) 


was due to hot-rolling conditions, as previously 
described. The following varied conditions were 
investigated : (1) Temperature of heat treatment, 





200 deg. C. to 600 deg. C. (2) Duration at the given 
temperature: 10 minutes’ heating followed by 0, 15, 
and 30 minutes’ heat-treatment. (3) Rate of cooling: | 
water quench, air cooling (six minutes to cool to| 
40 deg. C.), furnace cooling (70 minutes to cool to! 
40 deg. C.). 
The effect of holding the specimens for 30 minutes 
at the various temperatures followed by air cooling, | 
is shown by the results plotted in Fig. 3. With | 
increasing temperatures the conductivity rises from | 
an initial low value to a high value at 300 deg. C. to 
325 deg. C., above which temperature there is a decrease 
in conductivity to another low value at 600 deg. C., 
which is lower than the original conductivity of the 
wire that has been produced under favourable hot- 
rolling conditions. The effects on wires of both purities 
are similar, but the purer wire has a general higher level 
of conductivity and suffers less total change. The 
effect of duration of heating up to 30 minutes is that at 
200 deg. C. and 300 deg. C. conductivity increases up to 
30 minutes, and has not necessarily reached a maximum 
in that period; at 400 deg. C. there is a progressive 
decrease in conductivity up to 30 minutes, not neces- | 
sarily completed; at 500 deg. C. there is a decrease | 
up to 15 minutes, after which the change appears to | 
be completed ; while at 600 deg. C. the conductivity is 
the same throughout, showing that the change is/| 
completed rapidly at this temperature. The results 
of the various rates of cooling show that from a} 
temperature of 300 deg. C. the rate of cooling does not | 
affect the conductivity, but that from other tempera- | 
tures both above and below this value the slower | 
cooling results in a slight increase in conductivity. | 
This is doubtless ascribable to the improving change | 
which takes place at 300 deg. C. and lower, which, 
however, would not affect the conductivity where this | 
is already at about a maximum. 
Rate of Change of Properties of Hard-Drawn Wire 
Heat-Treated at Various Temperatures.—The rate of | 
change of conductivity and tensile strength of hard- 
drawn aluminium wires at different heat-treating 
temperatures was studied. 0-118-in. wires of 99-57 
per cent. purity (silicon 0-16 per cent., iron 0-27 per 
cent.) were introduced into a tube furnace at the | 
desired temperature, withdrawn at intervals up to 
four hours, and cooled in air. The results are plotted | 
in Fig. 4. At 150 deg. C. increase of conductivity and | 
decrease of tensile strength are slow and the rate of | 
change progressively diminishes. At this tempera- | 
ture more than 80 per cent. of the work-hardness still | 
remains after four hours’ heating. At 205 deg. C. 
the changes take place at increasing rates and proceed 
further, and these effects are still further intensified at | 
250 deg. C. At 280 deg. C. the conductivity reaches | 
63-0 per cent. and apparently remains constant after 
1} hours, the tensile strength then having dropped 
to 14,700 lb. per square inch, showing that about 
90 per cent. of the work-hardness has been lost. The 
maximum conductivity of 63-1 per cent. was attained 
at 300 deg. C. after about 1} hours. The conductivities 
at 320 deg. C. appear to be on a slightly lower level 
throughout, while conductivities at 340 deg. C. show 
a distinct falling off from the maximum value, becoming | 
steady at 62-6 per cent. after half an hour. Tensile | 
strength for treatments at 300 deg. C. and above was | 
not measured, as practically all work-hardness was | 
lost. | 
Relation between Initial Work-Hardness and Rate of | 
Gain of Conductivity during Heat-Treatment.—Small 
ingots | in. by 1 in. in cross-section were cast from 
aluminium of 99-57 per cent. purity (silicon 0-18 per 
cent., iron 0-25 per cent.) ; one was retained and the 
others were given various reductions in the cold through 
rod rolls, each bar being water-cooled after each pass 
to keep down the temperature. The greatest reduc- 
tion in rolling was to a j-in. round, and this particular 
specimen registered a conductivity of 60-57 per cent. 
at this stage. All rolled bars, together with the “ as 
cast’ specimen, were heat-treated in a salt bath at 
300 deg. C. for one hour and air-cooled. They were 
then sawn to a common cross-sectional area, cold-drawn 
to wire, and tested for conductivity. The percentage 
reductions prior to heat-treatment and conductivities 
of the final wires were plotted, and the results demon- 
strated that the rate of gain in conductivity during 
the heat-treatment increases with the work-hardness 
prior to heat-treatment ; the increase of conductivity 
in the “ as cast ” condition appears to be very slow. 
Further information on this point was obtained by | 
heat-treating some annealed wires at 300 deg. C. for | 
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30 minutes. These wires were of 99-08 per cent. 
purity (silicon 0-40 per cent., iron 0-52 per cent.), 
and had previously been annealed from the hard drawn 
condition at 400 deg. C., 500 deg. C. and 600 deg. C., 
followed by quenching and air cooling. The results 
showed a gain of about one unit of conductivity in the 
quenched wires and much less than this in the air- 
cooled wires. A similar heat-treatment applied to 
hard-drawn wires of the same purity resulted in an 
increase in conductivity from 56-16 per cent. to 
60-22 per cent. 
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Practical Application of Heat-Treatment.—In the 
manufacture of aluminium wire it is desirable to have 
as much work-hardness as possible, in order that the 
finished wire may have the highest tensile strength. 


Hot-rolled aluminium wire rod may have a tensile | 


strength of from 14,000 lb. to 23,000 Ib. per square 
inch, depending on its diameter and the conditions of 
rolling. As the tensile strength of fully annealed 
aluminium does not exceed 13,000 Ib. per square inch, 
it is evident that the wire rod normally will possess 
some work-hardness. It 
this by annealing, but by sacrificing only a small 


proportion it is possible materially to improve the | 
conductivity without greatly reducing the tensile | 
a series of wires was | 


strength. To illustrate this, 
straight-drawn from j-in. wire rod of 99-52 per cent. 
purity (silicon 0-22 per cent., iron 0-26 per cent.), a 
second series being drawn from a sample of rod from 
the same coil, heat-treated at 230 deg. C. for 1} hours. 
The results of conductivity and tensile tests at various 
diameters are plotted in Fig. 7. Owing to the inter- 
mediate heat-treatment, there is a gain of 0-7 unit of 
conductivity and a loss of about 2,000 Ib. per square 
inch of tensile strength in the 0-130-in. wire. This 
tensile strength is 2,000 lb. per square inch higher than 
that obtained with 0-130-in. wire drawn from }-in. rod 
fully heat-treated at 320 deg. C., but the conductivity 
is considerably below the optimum. 

For transmission-line conductors several specifica- 
tions have been formulated requiring a minimum 


conductivity of 60 per cent. and a tensile strength of | 


22,000 Ib. to 28,000 Ib. per square inch, depending on 
the diameter of the wire. These requirements are met 
by wire drawn direct from rod rolled in medium- 
reduction mills using metal of 99-5 per cent. to 99-6 
per cent. purity. In the case of heavy-reduction 


continuous rod mills, however, it may be difficult to 


is undesirable to destroy | 
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| fulfil these requirements, when it may be necessary 
| to resort to water-cooling the rod at the intermediat« 
| stages of the rolling process or to delay the rod for a 
| period, in order to increase the tensile strength, and 
| to subject the rod to a mild heat-treatment at a low 
| temperature in order to improve the conductivity. 
In some specifications a minimum conductivity oi 
61 per cent. is called for, when heat-treatment as above 
is usually necessary for metal of the standard 99-5 per 
cent. to 99-6 per cent. purity. It is quite practicable 
to produce wire of commercial purity with a conduc- 
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tivity of more than 62 per cent. by giving the rod a 
full heat-treatment at 300 deg. C. 

| Effect of Impurities on Conductivity.—As in the case 
| of all other metals, the purity of aluminium has a big 
effect on its conductivity. In the case of aluminium 
it is obvious that for a proper comparison to be made 
between wires of different purities, not only must the 
work-hardening be similar, but also their thermal 
treatments during production. Conductivity measure- 
ments were made on wires of a variety of purities 
| produced by hot-rolling and cold-drawing ; also on 
| camaples of the same wires heat-treated at 300 deg. ©. 
for 30 minutes and on other samples heat-treated at 
600 deg. C. for 15 minutes. The analyses and conduc- 
tivities are plotted in Fig. 8. It will be seen that the 
curves are divergent and the differences due to the 
various thermal treatments are greater as the purity 
decreases. It is of interest to mention here that the 
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Fig. 2. 


‘pecific resistance of annealed aluminium 
49°97 per cent. purity given by J. D. Edwards* is 
equivalent to a conductivity of 64-6 per cent., and 
that for hard-drawn wire of closely similar purity 
given by the (United States) Bureau of Standardst it is 
quivalent to 64-1 per cent. It is of interest to have 
ome knowledge of the individual effects of the several 
mpurities. From experiments carried out it was 
evident that in commercial straight-drawn wire, 





wire of | 











Fie. 3. 


in aluminium. Silicon has a limited solid solubility 
depending on temperature, the most recent figures for 
which have been published by Dix and Heath, who 
show the equilibrium solubility to vary from 1-65 per 
cent. at 577 deg. C. to 0-05 per cent. at 200 deg. C. 
In the original cast wire bar the silicon exists largely in 
|metastable supersaturated solid solution, and the 
| proportion so existing is subsequently reduced by the 
| operations of correct heating and mechanical working. 


licon has a much greater influence on conductivity | In order to obtain the highest conductivity, the greatest 


‘han has iron on a basis of percentage by weight. 


| precipitation is desired. Inasmuch as the precipita- 


Che question of impurities should not be dismissed | tion proceeds at a velocity which increases with 


\ ithout consideration of the relation between the 
mductivity and constitution of commercial pure 
‘uminium. It is well known that the existence of a 

~econd metal in solid solution will depress the conduc- 

tavity of a pure metal far more than one existing as a 

‘eparate phase. Iron does not enter into solid solution 


we Amer. Electrochem. Soc., vol. xivii., page 287 | 
o>). 
} Cireular No. 346, page 47 (1927). 


| 
| 


temperature up to a limit above 300 deg. C. and 
below 460 deg. C. in the case of a cast wire bar and 
also with the degree of mechanical deformation, it can 
readily be understood why slow reduction in rolling is 
advantageous, particularly in the early stages, when 
the temperature of the wire bar is higher than in the 
later stages, as, by reason of the greater time during 
which the billet is subjected to conditions favourable to 
precipitation, this can proceed further than in the 
case of the high-reduction and high-speed mills. 


By commencing rolling with a wire bar at a tempera- 
ture above 460 deg. C., the period of time during which 
the metal passes through the temperature range most 
favourable to precipitation is obviously reduced. By 
commencing at too low a temperature, the velocity of 
precipitation is too low. In the latter cases preci- 
pitation will not proceed to such a great extent as when 
rolling is commenced at the most favourable tempera- 
ture of 410 deg. C. to 460 deg. C., and consequently 
the conductivity of the final wire will be below the 
optimum. 

Referring to the heat-treatment of rod and wire, 
the maximum conductivity is obtained by heat-treating 
at 300 deg. C. At temperatures below this, equilibrium 
| is not attained in a reasonable time, so that the amount 
of silicon remaining in solid solution is usually greater 
| than after heating at 300 deg. C. It may be mentioned 
| here that the iron content of commercial aluminium is 
|a complicating factor tending to reduce the solubility 
|of the silicon. At temperatures above 300 deg. C. 
equilibrium is more rapidly attained, but as the solid 

solubility rises rapidly with the temperature, the 
| quantity of silicon held in solid solution is greater than 
after annealing at 300 deg. C. 








THE P. & H. STUMP PULLER. 


In clearing land preparatory to cultivation, or for 
other purposes such as engineering construction works, 
the disposal of the timber is frequently a relatively 
| simple matter compared with the removal and disposal 
of the stumps which are, of course, of no value. A 
common method is to employ explosives, but the 
process can be greatly expedited, if a crane or drag- 
line machine is available, by means of the P. and H. 
stump puller illustrated in Figs. 1 to 3,annexed. This 
appliance is a product of Messrs. The Harnischfeger 
| Corporation, of 38th-avenue and National-avenue, Mil- 
waukee, Wis., U.S.A. It consists of two large arms 
hinged together at one end as shown in Fig. 2, and each 
provided at the other with a sheave. The puller is 
suspended by two chains from points part way along 
the limbs, the two chains being stretched apart by a 
spreader bar above, beyond which they are brought 
together and attached to the hoisting cable of the 
dragline machine, as shown. Round the sheaves is 
reeved a cable, the ends of which are brought together 
and attached to a block in the bight of the drag cable. 

The action is so obvious as scarcely to need descrip- 
tion. The spreader bar tends to hold the arms of the 
puller apart, when suspended, if there is no tension on 
the dragline. With the puller open in this way it is 
dropped over the stump and the arms are closed by 
tension on the dragline. Continued tension on the 
dragline with the hoisting cable held taut, will then 
exert a pull up to 25,000 lb., which is sufficient to 
remove stumps of large size. When swung on one 
side the stump can be dropped from a considerable 
height so as to free it of adhering soil. The arms are 
provided with knife blades which cut into the wood 
and prevent the puller slipping off when load is put 
on to the cables. 

The whole operation can be controlled by one man, 
and the complete cycle occupies less than two minutes. 
Stumps weighing up to 3,000 Ib. are easily handled. 
With a 20-ton crane fitted with chain-track, one of 
these appliances has a record of from 400 to 425 stumps 
for each eight-hour shift. The simplicity of the device 
makes it almost impossible to get out of order, while 
when used with a dragline machine the cables can be 
unfastened from the bucket and the stump puller set 
up in about 15 minutes. 


| 





PROGRESS OF ELECTRICITY 
SUPPLY IN RUSSIA. 


Events which have recently taken place in Russia 
add interest to some information on the present position 
of electricity supply in that country, which has been 

ublished in Electrichestvo. We give some extracts 
trom the article in question below :— 

Prior to the revolution the generating stations and 
distribution systems were not the property of native 
capitalists, but had been built and were operated by 
foreign firms who collected immense dividends from 
Russia, as if it were a dependent colony. The oldest of 
these enterprises was the General Electric Light Com- 
pany of 1886. This was owned by the Siemens interests 
and held concessions for the supply of Petersburg, Mos- 
cow, Baku, and Lodz. These concessions would have 
expired in 1937, inthecase of Petersburg, and in 1945and 
1947 in the case of Moscow and Lodz, respectively. The 
same concern also owned two other companies—Imatra, 
which supplied power in the neighbourhood of Peters- 
burg, and Electroperedacha, which operated in the 
vicinity of Moscow. The capital of this concern 
represented 73 per cent. of the total invested in the 
Russian electrical industry. A number of other 
companies operated in the larger industrial centres, 








such as Odessa, Kiev and Warsaw, and these also were 
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only nominally Russian. According to Zev,* about | the last ten years. The total heating surface has been | 13 per cent. from wood). In 1928, 79-8 per cent 
100,000,000 roubles of foreign capital were invested in | increased four times since 1916, when it was 59,385 | of the energy generated in the local power stations 


the electricity supply industry at the outbreak of the | 
war, and most of the plant used had been imported, | 
Germany being responsible for the greater part of the 
turbines and generators and England for the boilers. 
Of the 72,000,000 roubles invested in electrical manu- 
facture, more than 51,000,000 came from abroad, of | 
which 81 per cent. was German. Works were built | 
by foreigners in Russia, not for the purpose of develop- 
ing the native industry, but to evade the high import 
and they therefore mainly used for 
assembling semi-tinished material. | 

In 1913, about 38 per cent. of the power used in- 
dustrially was electric and the output for lighting and 
tramways was 400,000,000 kWh. This was equivalent 
to a consumption of 10 kWh to 12 kWh per head of 
population, the corresponding figures for the United 
States and Germany being 185 kWh and 100 kWh per | 
head, respectively.t During the period from 1917 to} 
1921 this consumption actually decreased. The plant 
installed in 1912 had a capacity of about 250,000 kW. | 

On the other hand, the rates at which both installed 
capacity and consumption have increased during recent 
years far exceeds those in capitalist countries. For 
instance, the plant capacity rose from 1,375,000 kW 
in 1925 to 1,874,000 kW in 1928 and to 4,700,000 kW 
at the end of the first Five-year Plan (1932), while the 
output increased from 2,930,000,000 kWh in 1925 to 
5,000,000,000 kWh in 1928 and to 13,500,000,000 kWh | 
at the end of the first Five-year Plan. This develop- 
ment was mainly due to the erection of stations serving 
large areas, the nominal capacity of which increased | 
from 307,000 kW in 1924 to 2,750,000 kW in 1932, | 
while their output rose from 900,000,000 kWh to | 
8,350,000,000 kWh during the same period. In 1925, 
the output of electricity in the United States was | 
24-4 times greater than that of Russia, while in| 
Germany it was 6-1 times. In 1932, the corresponding | 
figures were 8 and 2. 

Though the installed capacity in Russia is still less 
than that in the United States and Germany, the rate 
at which it is increasing is higher, and it already equals 
or exceeds that in many other countries. As is 
the case elsewhere, centralisation is taking place. | 
In 1931, five interconnected systems and seven indi- | 
vidual bulk-supply stations each produced over| 
100,000,000 kWh and together generated 80 per cent. | 
of the output of all “ bulk-supply "’ stations and 50 per | 
cent. of the total output. The average output of each 
station was 200,000,000 kWh, and of each system 
750,000,000 kWh. These large bulk-supply stations | 
are designed to have a capacity of 200,000 kW or 
more. In Germany, in 1930, 246 stations generated 
21,200,000,000 kWh, which was 73-4 per cent. of the 
total production, while 146 stations with an average 
output of 100,000,000 kWh generated 15,000,000,000 | 
kWh, or 52-5 per cent. of the total. 

By building the Dnieper power station, which has a 
capacity of 607,500 kW, Russia has beaten the record 
for large hydro-electric stations. Its largest thermal 
station is Shatura, which has a capacity of 200,000 kW. | 
This is also the largest station in the world to be 
operated on peat. The largest interconnected system 
is Mosnergo, in which 600,000 kW were installed in 
1932 and 2,000,000,000 kWh were generated. There | 
are four systems in the United States with installed | 
capacities of 1,000,000 kW and generating 4,000,000,000 | 
kWh. per annum. The largest individual station also | 
has an installed capacity of 1,000,000 kW. In Germany 
there are thermal] stations with capacities of 440,000 kW 
and 550,000 kW, and systems containing 700,000 kW 
of plant and generating about 2,500,000,000 kWh per 
annum. 

\s regards combined heating and power stations 
Russia takes first place, this being one of the greatest 
achievements of the first Five-year Plan in the field 
of electrification. In the United States a supply of | 
heat from a central source was first given fifty years | 
ago, and this service is now in the hands of 161 com- | 
Similar plants are also operating in Germany, 
In Russia, heating power 
in 1925. On October 1, | 


duties, were 





panies. 
but exclusively in factories. 


stations were first erected 


| sq. ft.). 


| (852 lb. per square inch), while in the Bereznikovsky 


| abroad is explained by the use of superior mechanisa- 


sq. m. (639,400 sq. ft.). The average heating surface 
per boiler has increased from 434 sq. m. (4,672 sq. ft.) 
in 1916 to 806 sq. m. (8,676 sq. ft.) in 1931. In the 
latter vear, 217,541 sq. m. (2,335,800 sq. ft.), or more 
than 55 per cent., was operating at pressures of 
20 atmospheres (294 lb. per square inch) or upwards, 
the average heating surface being 1,200 sq. m. (12,917 
In the new stations the average heating surface 
is 1,500 sq. m. (16,146 sq. ft.) or more, while the 
majority of the boilers now being installed have heating 
surfaces of from 2,000 sq. m. to 3,000 sq. m. (21,528 
sq. ft. to 32,293 sq. ft.) and produce frem 100 tons to 
190 tons of steam per hour, which is about the same 
as in other countries. As regards working pressure, 
tussia is on a par with Germany, though behind the 
United States, where about 20 per cent. of the steam | 
is generated at pressures from 80 to 100 atmospheres 
(1,176 Ib. to 1,470 Ib. per square inch). In 1931, 
43 per cent. of the steam generated in Russia was 
produced at pressures up to 20 atmospheres (294 Ib. per 
square inch), while in Germany the corresponding 
figure was 43-6 per cent. Above 20 atmospheres 
(294 Ib. per square inch) the percentage in Russia was 
57 and in Germany 56-4. The Moscow heating-power 
station is operating at a pressure of 60 atmospheres 





station it is 64 atmospheres (940 Ib. per square inch). 
A boiler which is under construction in the first of these 
stations will be operated at a pressure of 130 atmos- 
pheres (1,911 lb. per square inch). The usual tempera- 
ture is from 375 deg. C. to 400 deg. C. (707 deg. F. to 
752 deg. F.), compared with 475 deg. C. to 500 deg. C. 
(887 deg. F. to 932 deg. F.) in the United States. 

The majority of the turbines are not more than 
ten years old. In 1916, the total capacity was 
216,000 kW, which had increased to 1,969,000 kW in 
1931, the average capacity increasing from 4,200 kW 
to 13,600 kW during the same period. In 1931, 73 
per cent. of the installed capacity consisted of turbines 
with outputs exceeding 10,000 kW. The standard 
units are now of 25,000-kW and 50,000-kW capacity. 
The average capacity of the sets installed in 1931 was 
over 30,000 kW, 27 having a combined capacity of 
821,200 kW. During the period of the first Five-year 
Plan fourteen 44,000-kW to 50,000-kW turbines were 
started. Condensing and by-pass turbines with out- 
puts of 100,000 kW are now being designed for Lenin- 
grad and Charkow, and turbo-alternators of 100,000-kW 
and 200,000-kW capacity are also contemplated. 

Up to January 1, 1933, 10,200 km. (6,338 miles) of 
line working at pressures from 22 kV to 161 kV had | 
been constructed. Of these 5,000 km. (3,107 miles) | 
operated at 115 kV. Large power systems had also | 
been started in the neighbourhoods of Moscow and 
Leningrad, in the Urals, the Don basin, and the 
Gorinsky and Dnieper districts. These figures com- 
pare with the 39,200 km, (24,358 miles) of 11-kV to| 
220-kV line in the United States and the 27,600 km. 
(17,150 miles) of 40-kV to 220gkV line in Germany. 

The capital invested in 1925-26 was 96,300,000 
roubles*. This increased to 153,400,000 roubles in 
1926-27 and to 465,300,000 roubles in 1931. The 
average cost was 600 roubles per kilowatt installed, 
but the figure has decreased in recent years. For | 
instance, in 1931 it was 432 roubles at the Red October 
station, 412 roubles at Jaroslav, 315 roubles at Kashira, 
314 roubles at Shatura, and 270 roubles in the North 
Caucasus. The corresponding figures in the United 
States were 80 dols. to 100 dols, and in Germany | 
300 marks for steam and 500 marks to 800 marks for | 
hydro-electric stations. The lower cost of building | 








tion and cheaper material, combined with greater 
technical knowledge. 
To begin with, electrification in Russia was chiefly | 
effected with imported plant, but native production | 
has been increased by five times in three years, so that 
Russia occupied the third place in the world in 1931. | 
She was also in a position to build boilers working at 
a pressure of 33 atmospheres (474 lb. per square inch) | 
and a temperature of 425 deg. C. (797 deg. F.) and | 


| was obtained from imported fuel, though this had 


fallen to 68 per cent. in 1931. On the other 
hand, while 61 per cent. of the energy gene- 
rated in the bulk-supply stations in 1926-27 was 
obtained from imported fuel, this had fallen to 30 per 
cent. in 1932. In 1931, only 7-2 per cent. of the energy 
was generated by water power, but this had increased 
to 12 per cent. in 1932, owing to the starting up of 
the Dnieper station. At present this station contains 
369,000 kW of plant, but a station with a capacity of 
1,572,000 kW is being built. Over 50 per cent. of th 
power generated in 1932 was obtained from local fuel 
or water power. 

The load factor, which in 1921 was 19 per cent., had 
increased to 24-9 per cent. in 1925 and to 32-5 per 
cent. in 1931. Inthe bulk-supply stations it was 
43 per cent. The most economical steam station in 
1930 was Shatura, with a consumption of 0-6 kg. 
(1-32 Ib.) per kilowatt-hour, compared with 0-56 kg. 
(1-23 Ib.) in Germany, 0-53 kg. (1-16 Ib.) in England, 
and 0-4 kg. (0-88 lb.) at the 15 best stations in the 
United States. The generating costs in the districts 
decreased from 5-63 kopecks per kilowatt-hour in 
1925-26 to 3-56 kopecks in 1930, rising slightly to 
4-04 kopecks in 1931. In the local stations the average 
cost was 9-2 kopecks. At Steroff, where pulverised 
coal is used, the cost in 1931 was 1-7 kopecks, at 
Shatura 2-2 kopecks, and at Cheliabinsk 2-35 kopecks 
per kilowatt-hour. Railway electrification was recently 
begun, and so far about 300 km. (186 miles) of track 
have been converted. 

The chief aim of the National Economy plan, of 
which electricity supply is only one facet, is stated by 
Pravda to have been to increase productive labour by 
14 per cent. and to lower the cost of production by 
3-9 per cent., while at the same time improving the 
quality of the output. During 1933, the Government 
has determined to increase production by 16-5 per 
cent., the advance in heavy industry being laid down 
as 21-2 per cent. The new plan also includes the 
winning of not less than 84,000,000 tons of coal and 
24,400,000 tons of crude oil, as well as the production 
of 9,000,000 tons of cast iron and the manufacture of 
machinery of a value of 6,500,000 roubles. In the 
lighter industries, the output of cotton is to be increased 
by 9-6 per cent., of glass by 24-4 per cent., and of 
hemp and jute by 24-5 per cent. This development 
is to be accompanied by an increase in wages of 10-9 per 
cent, as well as by the provision of dwellings, “ and 
the introduction of cultural developments ”’ and safety 
measures. In the timber industry, the proposed 
output of building timber is 88,600,000 cub. m., and 
this is, again, to be accompanied by increased wages 
and the provision of cultural amenities. 

The railways are to be organised to carry 300,000,000 
tons in the year, for which purpose 2,229 km. (1,385 
miles) of track are to be reconstructed and strengthened, 
1,515 km. (941 miles) to be widened, and 1,354 km. 
(831 miles) of new line to be built. About 415 km. 
(287 miles) are to be electrified. Repairs will be 
undertaken on 9,554 locomotives, 27,073 passenger 
coaches, and 175,500 goods wagons. An endeavour 
will be made to increase the average speed of goods 
trains to 15 km. (9-3 miles) per hour, while the labour 
output is to be raised by 7 per cent. on the permanent 
way, by 16 per cent. to 17 per cent. on repairs, and by 
25 per cent. on construction. The cost of operation 
per ton-kilometre is to be reduced by 5 per cent. 

Rules and regulations have been laid down for carry- 
ing out all these plans and in some cases heavy penalties 
are to be imposed if they do not fructify. 








SUBURBAN ELECTRIC TRACTION 
AT COPENHAGEN. 

As already stated in our columns,* the 
State Railways have decided to convert three sections 
of railway in the neighbourhood of Copenhagen from 
steam to electric traction, the total length involved 
being 23-6 km. of double track, in addition to a numb« r 
of sidings. The first stage of this conversion comprises 


Danish 


1932, their total installed capacity was 508,000 kW, | having a heating surface of 2,500 sq. m. (26,910 sq. ft.), the line from Copenhagen to Klampenborg, with a 


of which 287,000 kW, or 56-5 per cent., was for indus- 
trial purposes, 182,000 kW, or 36-8 per cent., in “* bulk- | 
supply ” stations, and 39,100 kW, or 7-7 per cent., in | 
urban stations. At present heating-power stations | 
with a total capacity of 1,000,000 kW are in course of | 
erection, the largest being Stalinsky (Moscow) with | 
250,000 kW, Frumsensky (Moscow), with 150,000 kW, 
Narva (Leningrad) with 100,000 kW, Yaroslav with | 
77,000 kW, Voroneh with 90,000 kW, and the Moscow 
Thermo-Technical Institute with 60,000 kW. 


* Zov : Foreign Capital in Russian Industry, 1915. 


+ Throughout this article the figures are those -given | 


in Electrichestvo. 


| employed. 

The total heating surface of the boilers in the large | 
bulk supply stations was 241,300 sq. m. (2,594,100. | 
aq. ft.), of which 83 per cent. has been erected during | 
| per cent. from peat, 5-8 per cent. from slack, and 


as well as turbines with an output of 50,000 kW. | 
construct | duced in Fig. 1, on the opposite page. 


Preparations are also being made to 
100,000-kW sets. By using 62,000-kW generators on 
the Dnieper, Russia has overtaken Europe and is 
equal to the United States. 

One of the main features of Russia’s power policy 
is the utilisation of low-grade fuel and water power. 
Local fuels were not used for power production before 
1913, crude oil and high-grade coal being mainly 
Thus, during the first Five-year Plan, of 
the fuel used in bulk-supply stations 71-5 per cent. 
was high-grade and only 25 per cent. was obtained 
from local sources (3 per cent. from water power, 6-7 


* A rouble is equal to 2s. at par and is divided into 





| 100 kopecks. 





branch line to Holte, and is shown on the map repro- 
This line has 
a mileage of 16-25, and will be opened towards the end 
of the present year. 

The order for the complete electric traction equip- 
ment, of 52 motor coaches and 21 trailer coaches, _was 
placed with Messrs. English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2, in July. 
1932, the rolling-stock itself being made in Denmark 
by the Aktieselskabet Frichs and Vonfertrukken 
Scandia. The first instalment of five trailer equip 
ments was shipped in December, while the contract 
was completed on March 17, 1933, a comprehensive test 
of the first two motor-coach equipments having been 
made at the Bradford works of the company on 


* See ENGINEERING, vol. exxxiv, page 639 (1932). 
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SUBURBAN ELECTRIC TRACTION AT COPENHAGEN. 


Fig.1. Fig.2. PANTOGRAPH PRESSURE 
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| Electric Furnaces.—We have received three issues of 
their technical journal from Messrs. Russ, Cologne, 
| Germany, describing their works and products, such as 
| electric furnaces, ovens, &c. 

Cables.—Messrs. The Liverpool Electric Cable Company, 
| Limited, Bootle, Liverpool, have issued a new catalogue 
| of paper-insulated cables, illustrating a cable in section 
| and describing the processes of manufacture. 
| Automobile Parts.—Circulars received from Messrs. 
| Automotive Products Company, Brock House, Langham- 
| street, London, W.1, describe the Aster iron-aluminium 
| piston and the Heywood high-pressure injection starter. 


| Traction Motors.—Developments in the design of 
| single-phase traction motors are explained in a recent 
: —_ issue of the Bulletin published by Messrs. Oecerlikon, 
+ Re Pe ot it AeRry > . « Limited, Victoria House, Southampton-row, London, 
“2 ee Sc bow aGiabign tetionady: “ae m | W.C.1. 
Excavators.—Messrs. Ransomes and Rapier, Limited, 
| Ipswich, have issued a new catalogue giving very full 
Fic. 3. particulars of their $-cub. yard excavator with crawler 
tracks, and a full range of alternative equipment for 
. . . ; bes ; ‘ an , . lifting, pile-driving, &c. 

February 27 by the Chief Electrical Engineer of the | return the camshaft to the « off’’ position immediately | gall Electric Motors.—A catalogue of fractional horse- 
Danish State Railways. A standard six-coach train | the line breakers are open. The main starting resist- power motors, geared motor units, sliding resistances 
will comprise four motor and two trailer coaches,} ance is of the ‘“ unbreakable” type, and consists | for regulating small motors, and various audible signals, 
arranged so as to constitute two half-units of two} of two banks of special alloy strip, supported in a| is to hand from Messrs. Klaxon, Limited, 36, Blandford- 

motor and one trailer coach. The control equipment | steel frame, the latter being mounted on the under- | street, London, W.1. Prices are stated. 
is of the English Electric camshaft type, the bulk of | frame of the coach. The insulation of the liveelements| Steels.—A catalogue of steels to hand from Messrs. 


which is contained in two cases carried on the motor- | is double, the primary insulation being of mica and the Wm. Jessop and Sons, Limited, Sheffield, contains 
coach underframes. The cases are made with dust- | secondary of porcelain. | useful notes on the applications, working and treatment 
proof joints to ensure that all dust and the powdery! The control gear has been arranged to give six | f various steels, tables of — ateels and pret mg 
dry snow, which is often met with in Denmark, are | resistance notches and one field-tap notch of 74 per | Steels, and illustentions of steel forgings and stampings. 
excluded. A view of this apparatus, in position, with | cent. with the motors in series, and five resistance | ,_/ans.—Messrs. Blackman Export Company, Limited, 
the covers removed, appears in Fig. 3. The covers of | notches followed by two field-tap notches of 74 per | 374 mp pany London, -~ -l, have ae a leaf 
the cases are interlocked with the 1,500-volt main | cent. and 56 per cent. with the motors in parallel. The | eee oe feat wt names dno 2 
isolating switch, and also with the air supply to the | four 160-h.p., 750-volt motors on each motor-coach | to 2 in., and oCrable for a pana ship ventilation, 
pantographs, so that the latter have to be lowered and | are of the self-ventilating type and are arranged in| go. 
the switches opened before they can be removed. | pairs in permanent series. The notching, which is in |  Switches.—Leaf catalogues describing two new switches 
The pantographs are fitted with a system of balanced | four stages, is entirely automatic and 1s controlled by | are to hand from Messrs. Drayton Regulator and Instru- 
springs, which give close regulation of the pressure on | a cam-operated current-limit relay, which is fitted on| ment Company, Limited, West |Drayton, Middlesex, 
the overhead line over the full range of operation, as | the main-control camshaft. The accelerating currents | namely, a thermostatic switch actuated by a solenoid 
shown in Fig. 2, which gives the results of a typical | have been carefully regulated so as to limit the peak | and @ calibrated thermostatic switch operated by vapour 
pressure regulation test. The main high-tension cir- | demand, and in series, the notching-up value is 200| eg , ? 
cuits are protected by an enclosed cartridge fuse, which | amperes and the average value 230 amperes per motor | ' a ee a - et Son Farm 
is designed to clear short circuits at a pressure of 1,500 | coach, while in parallel this is eoenoes o on" amperes Peter "Brotherhood, “Limited, Poterberongh. ‘The ‘aia 
volts. In addition, the main circuits are normally | and 150 Gmnperes Dae of motors. a naa accelera- binations include from 2 to 8 cylinders, with a range of 
opened, when power is shut off, by a pair of quick- tion during bad rail conditions on be obtained by | powers from 40 h.p. to 400 h.p. The descriptive matter 
opening cam-operated circuit breakers. These breakers | means of a tapping on the current-limit relay coil, by | gives full details. 
are tripped in case of overload, by a pair of overload | operating a push-button switch in the driver's cab. Grinding Tool.—A hand machine with grinding wheel 
relays in each main motor circuit. A view of one of| The control circuits and coach lighting are supplied | and compressed-air drive for general engineering work 
these breakers is given in Fig. 4, from which it will be | 4t a pressure of 65 volts from a 1-8-kW, 1,500/65-volt | is being produced by Messrs. Holman Brothers, Limited, 
seen that they comprise two solid cut cams. These | motor generator which is mounted on the underframe, | Camborne, Cornwall, who have issued a descriptive 
cams are mounted on an insulated square shaft, which | all the generators on a train being paralleled to a| leaflet with particulars of six sizes. Wire or polishing 


is driven from the main contactor camshaft, and close | common ‘bus bar. In event of failure, a 24-volt battery | wheels are also supplied. 
Are Welding.—The process of arc welding, with both 


the y ins > spri These ings | supplies emergency lighting. Heating is effected by ' : : 
“ comacts against powerful Springs. These springs | PI a: re y -, 12 ji “oe anal y | alternating and direct currents, is well explained in a 
give a very quick break, and, in conjunction with the | radiators which are arranged 12 in series across the . ‘ Rise I Po 
tape 1 5 lis . : 1o-thirds if | catalogue received from Messrs. English Electric Com- 
metallic shield blow-out, enable currents due to the | 1,500-volt supply, one-third, two-thirds, and full heat : Be = I Ki me 
. ; ; . : : P any, Limited, Queen’s House, ingsway, London, 
heaviest overloads or short circuits to be cleared. On being obtainable by operating a sw itch in the driver’s | V.C.2. A range of machines and general equipment 
closing, the cams engage with two cam rockers, which | cabin, which, in turn, actuates contactors in the heater | made by the company is also described. 
are pivoted in the middle and carry a roller bearing | circuit. Each motor coach supplies the heating of half | Conveying Apparatus.—A new catalogue of plant for 
at one end, while at the other they are connected to/| the trailer coach next to it through semi-permanent | conveying and transporting materials is to hand from 
These links | connection boxes and jumper cables. The heaters are | Messrs. Underfeed Stoker Company, Limited, Aldwych 
House, Aldwych, London, W.C.2, showing a variety of 
| types suitable for power plants, gasworks, cement and 
| chemical works, collieries, granaries, &c. 


























the lower extremity of two toggle links. : : ; 
are held straight by clappers which are lifted by two | cut out of circuit by a relay during the accelerating 
low-tension operating coils, and thus enable the main periods when the maximum current peaks are being 
contacts to be closed by the action of the cams. When | taken, thus reducing the load on the substations. Oil-Engine Tracti A 1 deal of technical inf 
the operating coil circuit i ze se links c > | —————— —... } il-Engine Traction.—A good deal of technical informa- 
so Par rad ram ig rr broke adr gy bay ey claps, | Pocket Roap Artitas.—Messrs. British Insulated | tion is given in a catalogue of oil-engine tractors and 
le dently of eee oF CRS FS) SO 1088 | Cables, Limited, Prescot, Lancashire, have sent us a/| railcars, with mechanical and electrical transmission, 
independently of the position of the camshaft. The | copy of a smali pocket atlas, recently issued by them, | which has been issued by Messrs. Harland and Wolff, 
‘lappers also actuate auxiliary contacts, so that the} and containing 16 pages of sectional road maps of the | Limited, Queen’s Island, Belfast. Engines of from 
camshaft motor will run in the right direction to| British Isles. 200 h.p. to 450 h.p. are described in detail. 
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EARTHQUAKES 
STRUCTURES.* 

The Influence of Earthquakes on Structural Design. 

By H. C. E. B.Sc., Assoc.M.Inst.C.E. 

Excert in the immediate vicinity of the epicentre, 
the destructive effects of an earthquake are due mainly 
to the horizontal vibration of the surface waves. 
Omori's intensity scale is considered the most useful to | 
engineers, as it is based on the horizontal acceleration | 
experienced, which is the essential factor in determining 
the design of an earthquake-resisting structure. Struc- 
tures should preferably not be sited near discon- 
tinuities of strata, steep slopes, shores of lakes or seas, or 
banks of rivers or canals, as the surface waves emerge 
at such points and may cause excessive disturbance of | 
the soil. 

The action of seismic waves on a structure whose | 
height is not much greater than its width is equivalent 
to the — of an alternating inertial force to the | 
centre of gravity of the structure, whose magnitude | 
is given by the product of the mass of the structure and 
the maximum acceleration experienced. This force, 
combined with that of gravity produces a certain 
maximum compression and also perhaps, a tension 
in the base joint, neither of which must exceed the 
permissible stresses in the material of the structure. 

Considering the design of an isolated wall and of a 
bridge pier in brickwork and in reinforced concrete, | 
it can be shown that in each case the latter material is 
by far the more economical, as the base of a brick 
structure must be very wide in order to avoid excessive 
tensile stress. Exceptionally wide and stable founda- 
tions are necessary to deal with the eccentric loading 
setup. The ideal form of construction is a steel-framed 
building with reinforced-concrete panel walls and 
floors built on a rigid foundation, but well-designed 
buildings of moderate size may be safely built of good 
brickwork. 

It is concluded that in order to fulfil the essential 
requirements, an earthquake-resisting structure must | 
-(a) Well built of sound material. (0) Designed | 
to act as a coherent whole during a shock, and to resist | 
such tensile stresses as may be set up. (c) Sited on 
the most compact soil available, away from free or 
sloping surfaces, and orientated to reduce the stresses 
due to the anticipated shock. (d) Erected on founda- 
tions adequate to deal with the maximum compression 
or tension to be expected. 

Further :—(e) The weights of upper storeys and roof 
must be as small as possible. (f) In the case of tall and 
narrow structures, the maximum acceleration of the 
parts of the structure must be assumed to increase 
gradually from the base upwards. 


CHERRY, 


| 
| 





be 3 


The Effect of Earthzyuakes on Engineering Structures. 
By F. W. Furkert, C.M.G., M.Inst.C.E. 

Chis paper deals with the effects of two series ot | 

severe earthquakes which took place in New Zealand, | 

one on June 17, 1929, and the other on February 3, 


| to rest several feet out of position. 
to 70 ft. high, for 110,000-volt transmission lines, were | 


wood and partly brick suffered heavily. 


AND ENGINEERING | P@rtly on rock and partly on lacustrine and alluvial | 


was reduced by various 
|amounts of subsidence, so that the net uplift ranged 
ft. in a comparatively short 
distance, thereby reversing falls of sewers, and breaking 


deposits, the uplift of 7 ft. 


between nothing and 7 
all kinds of underground conduits. 

Bridges of solid rock, one within 4 chains of the 
White Creek Fault, which caused the Murchison earth- 
quake, were uninjured, but others, on alluvial ground 
with piled foundations, were very badly damaged. 
Railway lines were pulled completely off the formation 


by tension in straight sections flattening the connecting | 


curves, fish-bolts being shorn in some places, and gaps 
of 12 ft. to 15 ft. left in the line. 

The quay-walls at Westport were pulled over 3 ft. 
by surging of vessels attached to them. Almost all 
quay-walls at Napier were thrown over many feet out 
of the perpendicular, and some are entirely demolished. 
Owing to the raising of the ground, the water in Napier 
Harbour is now 7 ft. shallower throughout, so that 
3,500 acres of the inner harbour have become dry and 
the piers and quay-walls are 7 ft. too high. Concrete 
roads were forced up at transverse joints in a sharp rise. 
Three railway viaducts, about 250 ft. high, and some 
with 250-ft. spans, stood very well, although suffering 
some damage. At one of these viaducts the feet of 
steel piers battered at 1 in 6 transversely, were lifted 
alternately from the concrete foundations during the 
most violent part of the shock. 

Steel viaducts, and other bridges erected in accordance 
with the best practice and designed to resist wind 
loads of 50 Ib. per square foot, escaped extensive dam- 
age. No evidence that the effect of shock was varied 
by the orientation of structures was observed. Work- 
men in a concrete bridge-cylinder under compressed 
air at 25 lb. per square inch observed a sudden drop 
of about 10 Ib. per square inch, and a sudden rise of 
water to the extent of several feet inside the cylinder. 
Tunnels, culverts, and other underground structures, 
excepting sewers, damaged by uneven settlement, were 
very slightly affected. 


At an electric sub-station four transformers were | 


displaced, three rolling off their pedestals and the fourth 
staggering from side to side, and eventually coming 
Steel towers up 


undamaged, but airbreak switches on piles were opened, 
while at sub-stations, the vibration of the steel structures 
broke off the attached insulators and also those of the 


| transformers and switches placed beneath them. 


In wooden houses the damage was confined to the 
wrecking of the chimneys and breaking of pipe con- 
nections, and to the throwing down of furniture, 
stoves, and the like. Badly designed and _ poorly 
executed brick buildings, particularly where lime mortar 
was used, collapsed completely. Buildings partly of 
No instance 
of a steel-frame building collapsing was observed, 
although the brick and masonry work surrounding 
the steel frame was frequently shattered. Reinforced- 


concrete structures even of considerable height suffered 


1931. In the former case, the first shock was so intense little damage. 

that the subsequent shocks produced little observable | The conclusions are drawn that all important 
further damage, but in the latter case, a shock 10 days | structures should be definitely designed to resist 
later than the first actually appeared to be more | horizontal accelerations in any direction with an 


severe at some points. 

All made ground sank to varying extents, owing to 
consolidation and to a tendency to flow from a higher 
to a lower level, even with little apparent surface | 
slope. Lacustrine deposits tended to liquefy. Railway | 
and road embankments in some cases flowed out to 
flatter slopes than the original batter of 1j to l. The 
delta on which the town of Karamea is situated sank | 
about 2 ft., some houses having to be moved on account 
of the new position of high-water mark. The causeway 
across the Ahuriri Lagoor, near Napier, was split to a 
remarkable extent, increasing in overall width to more 
than double its previous dimensions, many of the cracks 
being some feet wide, and opening suddenly enough 
to capsize or even engulf five motor vehicles before 
they could be stopped. Electric transmission-line 
poles on the batter of this causeway were thrown at all 
angles, some swinging from 45 degrees left to 45 degrees 
right. 

he Murchison earthquake was due to a definite 
fault, the maximum observed trow of which was 16 ft. 
A whole block of country over 12 miles wide and of 
indefinite length was raised, the movement decreasing 
from 16 ft. to nothing. There was a simultaneous 
movement at the fault of one block relatively to the 
other of 14-1 links north and 11-75 links west. 

The Napier earthquake was caused by the sudden 
buckling of the earth’s crust along a line 50 miles or 
60 miles long, the maximum elevation being 10 ft., 
and that close to Napier, 7 ft. Both sides of the buckle 
appeared to rise equally, although in some places there 
was a difference of less than | ft., with a horizontal 
movement of 6 ft. The surroundings of Napier being 
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* Abstracts of papers read before the Institution of 
Civil Engineers on Tuesday, April 25, 1933 





the ground floor. 
by the Maori Hall, 50 ft. high, and by a light court. 


walls of the Galleries. 


intensity of at least g/10, and that buildings up to two 
storeys, if properly designed and faithfully executed 
with good material, may be relied upon to stand unless 
actually situated on the line of fault, even though not 
provided with an analysable frame. 


The Design of an Earthquake-Resisting Structure 
The Dominion Museum, Wellington, N .Z. 


By J. J. Boorn, B.A., B.A.1., Assoc.M.Inst.C.E. 
The Dominion Museum and Art Galleries is a three- 


storey memorial building approximately 200 ft. square 


and 50 ft. high. The walls, columns, beams, and floors 


are of reinforced concrete, and the roof frame of struc- 
tural steel. 
situated on the top floor, the Museums on the second 


The Art Galleries and Tea Garden are 
loor, and the Lecture Hall, workrooms, and offices, on 


The centre of the building is occupied 


To provide a system of lighting for the Art Galleries, 


which should be as nearly perfect as possible, an unusual 


form of roof construction was adopted, the light being 
lirected from the roof through inclined shafts to the 
All members in the trusses were 


lesigned on the assumptions that they might be 


subjected either to tension or compression in an earth- 


juake, and that a truss might have to transmit a 
sonsiderable force from one column to another. In 
me portion of the building, partition walls were hung 
rom the roof trusses, in order to relieve the loads on 
he floor beams. 

Che building as a whole, and in part, was designed 
or a lateral force of one-tenth of the weight carried. 


| Dr. Faber’s factors for moments in columns and beams 
and Dr. Ngaito’s distribution coefficients for earthquake 
forces were used in the design. 





| MULTIPLE-SPINDLE REAMING 
MACHINE. 


OF all the parts connected with a railway system, 
perhaps the chair would seem to lend itself well t; 
mass production methods, on account of the larg 
quantities involved. It is interesting to find that, 
for dealing with these, special machines are now being 
developed to reduce cost. A good example of such 
machine is shown in the accompanying illustratic: 
of a vertical multiple-spindle reamer, made by Messrs 
Kitchen and Wade, Limited, Arundel-street, Halifax. 
for one of the railway companies. The holes in th 
chairs are reamered out with a taper. Four spindles 
are provided to operate in conjunction with a revolving 
work table. As shown in the illustration, five chairs 
are carried on the table, being positioned by means oi 
suitably-arranged chocks. It is not practicable to 
ream all four holes in one chair, as is required fo1 
crossing chairs, at one operation, as they are situated 
so close together, so the spindles are arranged to dea! 
with two holes per chair at a time, the table being 














rotated when two holes have been reamed, so that the 
particular chair concerned is moved into position for 
the other two to be reamed by the other pair of spindles 
Of course, all four spindles are at work together, » 
that the net result is equivalent to drilling all four 
holes simultaneously, the maximum capacity of th: 
machine being the reaming of four holes per crossing 
chair, of 95 lb. weight, at the rate of 75 chairs per hour 

The machine is electrically driven by a motor carried 
on a bracket at the back of the column and controlle« 
from a position near the worktable. The motor driv: 
is transmitted by multiple Vee-belts to a horizontal 
shaft which operates the main vertical spindle throug! 
a change-speed gear-box provided with pick-off gear~ 
The spindle head is balanced by a weight inside th: 
column and is operated by a cam mechanism. Th 
complete cycle of movement of the head consists of « 
rapid advance to the work, followed by a slow feed for 
reaming, after which rapid withdrawal and automat: 
tripping takes place. This cycle sufficient 
time for the operator to remove a finished « hair and to 
place another in position. The cycle being finishe:| 
the operator revolves the table by means of a peda 
mechanism and the cam-gear is again engaged. Thi- 
gear is provided with pick-off change whee ls to alter 
the feed rates as desired. The four spindles ar 
mounted in ball bearings, and holders art 


rive 
gives 


the tool 


capable of slight adjustment so as to ensure that all 
the holes are identical. 


AvromoniLe Suow, New Yorx.—H.M. Consul at New 
York has forwarded to the Department of Overseas Trad 
a@ report of the Automobile Show, held recently in that 
City. United Kingdom firms desiring to possess a copy 
of the report should apply to the Department, at 35. Old 
Queen-street, London, 8.W.1,. quoting reference No. G.X 


12,365. 
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GERMAN CONVENTIONAL SYMBOLS 
FOR WELDING. 
By Dirt.-Inc. Orro Bonpy. 

In order that welding work can be carried out 
properly in the shops it is necessary that the type 
of weld to be used in each individual case should be 
indicated on the drawing. This necessitates the 
drawing-up and employment of a code of welding | 
symbols. The importance of such a code was| 
recognised in all industrial countries many years 
ago, and welding symbols have been introduced | 
in England, Germany and America. The Committee 
for Welding of the Association of German Engineers | 
(V.D.L.) published codes in the years 1925 and 1927. | 
The symbols introduced in those codes were certainly | 
applied in practice by a part of the industry, but | 
frequently individual symbols were employed in the | 
larger shops and modifications were introduced in 
the course of time. The whole subject has been | 
reconsidered during the last few years in the light 


of the structural engineer and the shop manager. 
The symbols are the more acceptable in the shops 
as they nearly all indicate the natural form of the 
cross-section of the weld. The understanding of 
drawings of welded structures is in this way essen- 
tially facilitated. In this article a number of 
symbols are reproduced from the Standard Sheet 
D.JI.N. 1912, published recently, and explanations 
of their origin and application in practice are 
given. Some symbols especially applicable to tank 
work are taken first. 

The Tables I to III illustrate various types of 
joints, the symbols adopted being alongside the 
geometrical representation of the connection. The 
double flange butt weld forming Item 1 in Table I, 
for instance, shows the imitation of the form of the 
flanged edges and of the weld in the symbol corre- 
sponding to the geometrical representation. Simi- 
larly the representation of the square butt joint, 
Item 2, by two parallel strokes and by the convex 
are corresponds to the form of weld. Symbols, 

Items 3 and 4, 




























































TABLE I employ the same 

; principle. The for- 

TYPE | _aeanereeoes SYMBOL ITEM mation of the edges 

and the surface o 

the weld are repre- 

| DOUBLE FLANGED . sented by simple 

| guTrT-we.o = ? designations. An 

important feature 

of the welding sym- 

r= bols_ specified in 

D.ILN. 1912 is that 

—— — 2 they can all be 

SUTT- WELD i ie \ drawn free hand. 

L j The circular arches 

are intended only 

9 to indicate the form 

: { of the weld surface, 

is) 3 and it is neither 

ie necessary nor de- 

2 ; sirable that they 

qengglaginan should be drawn 

ZZ | with compasses. 

DOUBLE V one MALLE (x) 4 An important 

\\ ) | point arises in the 

| | . = —_ distinction to be 

SINGLE V y | made on drawings 

BUTT - WELD | ; Ww |> —< 7 between visible and 

| WITHOUT — m ( invisible welds. This 

| REINFORCEMENT | || ama AES se point has raised 

] | much discussion in 

DIMENSIONS | 7 = THICKNESS a = 7MM | the course of which 

FOR 200 = LENGTH WITHOUT 8 many proposals and 

FLLET- WELD CRATERS (MM) objections were 

| — brought forward. 

covaeaso | COVERED EDGE OF PLATE er 
(nvisiBce) | SMOWN BY DOTTED LINE, T 9 

FuterT-wetp | *YM8OL AND HATCHING mre TMT Item 9 of Table I. 

IN FULL LINES The symbol of the 

TTT w) i - 7 fillet weld as well 








of practical experience, a collection of the symbols 
in use has been made and a new code of welding 
symbols drawn up. The work which was carried 
out by a section of the Committee for Welding of 
the Association of German Engineers, under the 
chairmanship of Professor Dr. Hilpert and with the 
collaboration of the author,* has recently been com- 
pleted and was published as Standard Sheet D.J.N. 
1912, in May 1932.t These conventional symbols 
for welding are of great interest in England in view 
of the corresponding work being carried out in that 
country, and particularly as the employment of 
welding in shipbuilding, structural work and 
bridge building has been particularly kept in mind 
in the drawing-up of the symbols. 

The modification of the Standard Sheet D.J.N. 
1912 have been in the direction of simplifying the 
individual designations and restricting the number 
of the different symbols. These steps should 
facilitate the introduction of the symbols into 
practice, and tend to weaken the initial opposition 





* See also Bondy, Stahlbau (Selected Examples of 
Welded Structures), V.D.1I. Edition, Berlin, N.W.7. 

+t The Standard Sheet may be obtained from the 
“* Deutscher Normenausschuss,”’ Berlin, N.W.7, Dorotheen- 
str. 40. By the courtesy of this committee, some 
quotations from it are made here. 


as the hatching 
itself is made in full lines, the fact that the weld lies 
on the other side of the plate being indicated by show- 
ing the edge of the plate with a dotted line. Practice 
has shown that it would be difficult and unsatis- 
factory to attempt to show the symbol and hatching 
in dotted lines. It must be emphasised that the 
hatching is only intended to help in the under- 
standing of the drawing in cases in which the welds 
are not directly obvious from the symbols. In 
many cases the hatching, especially with long welds, 
may be omitted since it increases the drawing- 
office work, but it is important with short welds 
and for the representation of difficult joints, espe- 
cially in machine-construction, repair work and in 
sketches. 

The new Standard Sheet gives an explanation 
of the dimension a, the thickness of the weld, which 
is an essential part of every symbol, except in cases 
in which the thickness of the weld follows clearly 
from the thickness of the plates welded together, 
as with butt welds. The dimension @ appears in 
all the symbols in Tables II and III, and an example 
of its use is given in Item 8 of Table I. As shown, in 
that case the thickness of the weld a, is 7 mm., and 
the length 200 mm., the two figures appearing 
alongside the symbol as 7-200. The dimension a is 
of great importance. In conformity with the 


German “Code for Structural Welding,” D.J.N. 
4100, the definition of @ for every kind of weld is 
“the height of the isosceles triangle inscribed to 
the cross-section of the weld.” As this measure a 
forms the base for the static calculation of all welded 
joints, it was necessary to explain it on the Standard 
Sheet.* 

Various applications of the symbol for a fillet 
weld are illustrated in Table II. Referring to 
Items 10 to 12, it should be explained that the 
horizontal line indicates a continuous seam in 
distinction from an intermittent weld. This line is 
always placed in the direction of the longitudinal 
axis to the weld, not transverse to it. This rule 
applies to fillet welds of all kinds. In Items 15 and 
17 examples of intermittent welds are shown, and 
in these cases the line across the quadrant is 
omitted. As mentioned above, the dimension a 
must be specified for the thickness of the fillet weld 
with every symbol. With intermittent welds the 
length of the individual welds / and their distance 
from centre to centre e must also be specified, so 
that the intermittent weld is indicated by these 

l 


three dimensions in the following manner: a: 


It will be understood that in working drawings these 
letters appear as definite figures, as in Item 8 of 
Table I. 

When discussing this manner of designation a 
proposal was made that the clear distance between 
the intermittent welds should be indicated instead 
of the distance between their centre lines. The 
committee did not accept this proposal, and the 
advantage of the method adopted is that it is 
in conformity with the manner of representation 
for riveted joints. With such joints the distance 
from centre to centre of the rivets is always indi- 
cated, these distances being marked out in the shop 
by means of a centre-punch. The adoption of the 
same method for indicating intermittent welds is 
the best protection against confusion and mistakes 
in the shops. It will be noted that in Items 12 and 
15 the fact that the weld is on the other side of the 
plate is indicated by showing the edge of the plate 
with a broken line. This distinction is the more 
important as it is the only way by which at first 
sight the visible and the invisible welds can be 
distinguished. Items 17 and 18 also show symbols 
for intermittent fillet welds, the former being for 
standard fillet welds and the latter showing the 
symbol employed for light fillet welds. 

The new code has introduced additional symbols 
fot the various forms of the slot weld. The example 
illustrated in Item 20, Table III, shows a longitu- 
dinal slot weld, in which importance is attached to 
the fact that the symbol must indicate that the 
ends of the longitudinal slot weld are rounded off. 
The strength of slot welds of this kind depends not 
on the thickness of the plate, or on the amount of 
filling metal introduced, but only on the thickness of 
the fillet weld put at the edges of the slot, so that 
in this symbol the thickness of the weld a must be 
indicated. The same thing applies to the circular 
slot weld represented in Item 21. In neither of 
these cases is it necessary that the height of the 
fillet weld should be equal to the thickness of the 
plate. The thickness a of the weld depends entirely 
on the strength which is required for the welded 
joint. 

The remaining Items 22 to 29 of Table III show 
various forms of tee joints and corner joints. 
Items 22 and 23 show continuous fillet welds, 
executed on one side and on both sides, respectively. 
Here again the horizontal line across the quadrant 
or double quadrant is the symbol for the fillet weld 
being continuous in distinction from the quadrant 
without a line, which is employed for intermittent 
welds. Item 26 shows a tee-joint executed with 
staggered intermittent fillet welds; that is to say, 
the welds are on both sides of the vertical plate 
but staggered, as indicated in the plan. The con- 
ventional dimensions are again a, / and e, but in 
addition the letter z is added as a symbol of 
staggered welding. Item 27 illustrates clearly the 
distinction between the continuous seam and the 
intermittent weld. Only one of the two quadrants 


* See The Application of Welding to Steel Construc- 








tional Work in Germany, by ann Otto Bondy. 
ENGINEERING, Vol. cxxxi, page 322 (1931). 
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MACHINE-TOOL EXHIBITS 


AT THE LEIPZIG FAIR. 

















Fig. 42. 


Fies. 41 anp 42. 


LeaF SprinG BENDING AND TEMPERING MACHINE; Messrs. COLLET AND 


ENGELHARD A.G. 


locking the leaf spring ends in position during the 
quenching process to eliminate any possibility of 
distortion of the work during cooling. The machine 
is built in two models which between them give a 
range of from 650 mm. (25 in.) to 6,000 mm. (19 ft. 
84 in.) in the radius of curvature and from 1,300 
mm. (4 ft. 34 in.) to 2,100 mm. (6 ft. 10} in.) in the 
length. Up to 55 leaves can be bent and tempered 
per hour with a quenching time of 25 seconds. A 
duplex machine is also available in which two 
laminated spring systems are provided, so that while 
one work piece is in the bath a second may be 
|inserted. This machine enables the output to be 
| approximately doubled. 

As in this country, Bakelite moulded parts are now 
employed in nearly every branch of industry in 
Germany, and a number of presses designed for this 
| and similar materials were to be seen at the Fair. An 
| example typical of the latest design is illustrated in 
| Fig.47, page492, the pressshown being manufactured 

by Messrs. Erdmann Kircheis. This machine, which 
is operated automatically by means of a time relay, 
| is fitted with mechanical drive, but has pneumatic 
| pressure compensating gear, the compressed air 
being also used for cleaning the dies. The main 
frame is of welded steel construction, and is claimed 
to be exceedingly rigid. An interesting feature is 
that, in addition to the fabricated frame, the ram 
guides are welded to the standard to avoid the possi- 
bility of springing, which sometimes occurs when 
the guides are held by means of bolts. The ram is 
driven from a reversible motor through a toothed 
segment, and, as already stated, the ram lever 
mechanism is pneumatically compensated. The 
pneumatic pressure is variable, and the compensat- 
ing gear comes into operation if the pressure for 
which the machine is adjusted is exceeded. The 
working pressure is indicated on a gauge. When the 
press is put into operation the ram descends to its 
lowest position, and remains in this position for a 
definite period regulated by a relay, after which it 
returns to the position of rest. The moulds are 
|electrically heated and the usual ejector gear is 
provided for ejecting the moulded work from the 
die and punch. 
| To take full advantage of the properties of modern 
| high-speed presses in repetition work, automatic 
| feed of the material to the dies is necessary, and an 
attachment for the purpose was shown by Messrs. 
| Maschinenfabrik Weingarten, of Weingarten, fitted 
|to a repetition press. The attachment, which is 
shown in Fig. 48, page 492, is intended for feeding 
'strip metal which has previously been cut to width 
| and to convenient lengths. A new strip cannot be 
| fed forward until the previous strip has been com- 
| pletely used up. The end of the strip is introduced 
| between rollers on the feeding mechanism, and the 
| rollers then close and feed the strip step by step under 
| the tools. While this action is proceeding, the feed 
| slide, which is provided with vacuum lifters, returns 
| to its extreme position, where the succeeding strip 
|is lifted into position and moved forward until it 
|comes into contact with a stop. As soon as the 
| previous strip is used up, the strip in contact with 
| the stop is released, when it is gripped between the 
|rollers and fed forward to the dies. The blanked 
discs are automatically stacked in a receptacle, 
| while the waste material may either be cut into 
| small pieces or wound on a reel. The press shown 





MACHINE TOOLS AT THE LEIPZIG | When the hot work-piece is in place, the two ends of | in the illustration is fitted with pre-loaded tie rods 


FAIR. 
(Concluded from page 453). 
THE leaf spring bending and tempering machine 


shown in Figs. 41 and 42, on this page, was exhibited | 


by Messrs. Collet and Engelhard A.G., Offenbach-on- 
Main. The spring in the flat state, but with the eyes 
formed on the ends, is placed between the two leaf 
springs shown in the illustrations, the outer leaf 
spring being flat at this stage, as shown in Fig. 41. 
The inner spring is anchored at the ends with a 
certain degree of longitudinal freedom, while the 
centre is mounted on a ram head, which can be 
moved forward or back to give any desired curvature. 
A number of sliding fingers are mounted on the outer 
face of the spring, and these are set to afford clear- 
ances for the eyes on the work piece, as shown in 


Fig. 42. The outer leaf spring is also provided with | 


fingers, in this case cut from a solid flexible strip. 





| the outer leaf spring are drawn back so as to grip | 
the work piece between the two sets of fingers and | 
to bend it to the required curvature. When this | 


operation is completed, the two leaf springs, together | 


with the work piece, are swung downwards about a 
horizontal axis until they are totally submerged in 


a quenching medium contained in the tank shown in | Aue. 
The work piece remains in the medium | Fig. 49, page 492, can be fitted to any normal press, 


Fig. 41. 
for a period of from 15 seconds to 30 seconds, depend- 


|to absorb any elastic deflection, and the drive is 
transmitted by multiple-Vee belts and accurately 
cut gears, the control being effected by multi- 
disc clutches, operating in conjunction with brakes. 

Another attachment for high-speed punching 


| presses was shown by Messrs. Erdmann Kircheis, of 


This attachment, which is illustrated in 


and enables a number of holes to be punched through 


ing on its thickness, and is then automatically with- | the work to give any desired pattern with a high 


drawn. 
by a clockwork mechanism. The adjustment of the 
main leaf spring to the required curvature is effected 
by mechanism driven by an electric motor, and the 
actual curvature is shown on a large graduated dial. 
The bending process is effected either by motor- 
driven mechanism or hydraulically, as preferred. 
The temperature of the quenching bath is auto- 
matically kept constant. Means are provided for 





The exact period of immersion is regulated | degree of accuracy. 


Changes in longitudinal or 
lateral spacing may be made very rapidly, so that 
the attachment may be used for a variety of work 
in which only a few repetitions are required. It is 
particularly useful for blanking sheets which have 
been previously printed with designs or patterns, 
where the contours of the punch and die have to be 
accurately registered. Any errors in the spacing 





of the design are automatically corrected. The 
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Fie. 43. 
Fies, 43 anp 44, 


table, on which the work is held by clamps operated 
by a pedal, is mounted on parallel guides for both 
the lateral and longitudinal movements. Special 
spacing blocks, in the form of precision gauge blocks 
with grooves to receive a locking bolt, are placed in 
the guide channels, and may be assembled in incre- 
ments of 0-1 mm. The locking bolts are spring 
loaded, that on the longitudinal slide being lifted 
by a Bowden cable operated from the driving shaft of 
the press, so that at each revolution the bolt is lifted 
from the locking groove and dropped into the next 
groove after the slide has been advanced one spacing. 
The two spring bolts on the cross slide are both 
operated by a hand lever when it is desired to 
advance the sheet towards the dies. The entire 
attachment may be tilted when used in conjunction 
with a press of the inclinable type, the cross slide 
in this case advancing automatically under its own 
weight. The longitudinal slide runs rollers, 
so that it can be easily moved by hand when the 
bolt is released, the latter automatically jocking in 
the next groove under the spring action. The main 
body of the slide is made from Silumin reinforced 
with steel. 


The press shown in Fig. 50, page 492, is a new 
4(4)-ton model shown by Messrs. Maschinenfabrik 
Weingarten, and possesses several interesting fea 
tures. It will be noticed that the usual side standards 
carrying the overhead shafts and the guides for 
the ram head have been replaced by four machined 
columns on which the head slides. This form of con- 
struction results in a very strong frame for the press, 
with unusual accessibility for the dies. The adjust- 
ment of the head is effected by means of a reversible 
motor flanged on the front of the head, and geared 
to the nuts engaging with the connecting rods. The 
motor, which can be seen in Fig. 50, is controlled 
by push buttons. The crankshaft is driven from 
both ends, and the general arrangement of the drive 
is similar to that fitted to other Weingarten presses. 
The model illustrated is fitted with a hydro-electric 
safety device, of which the cylinder can be seen 
at the right-hand end of the base in Fig. 50. The 
clutch and brake on the flywheel shaft of the press 
are operated by compressed air, the air valve being 
controlled by the hand lever visible in front of the 
right-hand front column. This lever, however, 
remains inoperative until it is coupled to the valve 
spindle through the safety device. The coupling 
cannot be effected until the operator actuates the 
lever with his right hand and at the same time 
presses the push button switch, visible to the left 
of the lever, with his left hand. It is therefore 
impossible for the operator to have either of his 
hands under the ram head when the latter descends. 
If more than one operator are required to work the 
machine, two further push buttons are provided for 
each operator, and the ram will not descend until 
these are depressed simultaneously. In the upper- 


most position of the ram, the safety apparatus is 
disconnected so that the coupling between the 
hand lever and the air valve is released. 
automatically 


The valve 


then moves into its disengaged 
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EXTERNAL AND InTeERNAL Diat Gavee; Messrs. Cant Maur G.m.s.H. 





Fie. 45. Screw-Tureap Gaver; Messrs. CARL 
Maur G.m.B.H. 

















Fie. 46. 


position and the press is brought to rest by the 
brake. Should one of the push buttons or the hand 
lever be released during the down stroke, the circuit 
is again broken and the press at once brought to 
rest. 

Among the various measuring instruments shown 
at the Fair, mention may be made of the external 
and internal dial gauge shown in Figs. 43 and 44, 
on this page. This gauge, which was exhibited by 
Messrs. Carl Mahr G.m.b.H., of Esslingen, may be 
employed for comparing and checking external 
and internal gauges of the usual type, as well as for 
high precision measuring. As contrasted with the 
usual types of measuring machine, the instrument is 
stated to be cheaper and to have a much wider range. 
One of the measuring heads is movable for wide 
variations in diameter. The adjustable gauge point 
in this head may be withdrawn by depressing the 
small knobs, visible in the illustrations, when intro- 
ducing or removing the work to be measured. The 
distance between the points is read on a dial gauge 
with 100 divisions, each corresponding to a move- 
ment of 0-001 mm. of the adjustable point. A second 
dial is provided reading to 0-0001 mm. The gauge 
points have hardened flat measuring faces, and 
may of course be used for either round or flat work. 
The root and pitch diameters of screw threads may 
be measured by slipping interchangeable male 
and female tip inserts over the measuring points. 
For internal measurements of circular objects, or for 
measuring the distance bet ween flat parallel surfaces, 
such as horse-shoe gauges, the removable attach- 
ment shown in Fig. 44 is fitted. With this attach- 
ment, the test piece is centred by the forked end of a 





UNIVERSAL DILATOMETER ; 


Messrs. Ernst Lerrz. 


sliding rod, and the measurements are made between 
two internal pins, one of which moves with the 
adjustable external gauge point. The range of 
external measurements is either from 0 mm. to 
150 mm. or to 0 mm. to 300 mm., while the internal 
range is from 25 mm. to 100 mm. 

The same firm exhibited the screw-thread gauge 
illustrated in Fig. 45, above. This gauge is of the 
“go” and “no go” limit type, two pairs of 
threaded rolls being provided at the front and back, 
respectively. The front pair, or * rolls, has a 
full-threaded profile to test the screw for outside 
and pitch diameter as well as for the pitch and 
flank angles. The rear pair of “no go” rolls has 
two or three threads only, which are cut down so as 
to bear only in the zone of the pitch diameter to be 
examined. The threads are not cut with the usual 
helix angle, but are parallel grooved so that the 
same gauge is suitable for either right-hand or left- 
hand threads. The rolls are glass hard, and are 
ground and optically tested. They are arranged in 
the frame so that threads may be tested close up to 
a shoulder or head on a bolt. Each roll can be 
adjusted, by means of an eccentric mounting, for any 
desired tolerance, or to compensate for wear. 

We may conclude our description of the exhibits at 
the Fair by a reference to the universal dilatometer 
shown in Fig. 46, above. This instrument, which 
was shown by Messrs. Ernst Leitz, Wetzlar, can be 
used for observing the variation in the size of mate- 
rials over a heating range of from 20 deg. C. to 1,200 
deg. C., the expansion or contraction being auto- 
matically recorded on sensitised paper. The varia- 
tions in the dimensions are measured by a prism, 
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while the mirror of a galvanometer, controlled by a 
thermo-couple, records the temperature variations. 
The prism and mirror form part of an optical system, 
by means of which a ray of light from a suitable 
source is projected on to the sensitised paper, thus 
giving a permanent record of the variations in the 
dimensions of the material. The camera, which is 
about 1-5 m. (4 ft. 11 in.) long, is mounted with the 
remaining components on an optical bench as shown, 
the suspension being of the anti-vibrationary type. 
The sample under test is contained in a quartz tube, 
and is heated in an electric furnace. Both relative 
and quantitative measurements may be taken 
under magnifications of from 100 to 3,000, and 
means are provided for carrying out the work in 
either a vacuum or in a gaseous atmosphere. 








INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 470.) 

THE morning session of Friday, April 7, was opened 
by the president, Lord Stonehaven, calling upon the 
Secretary to read the names of proposed new mem- 
bers and those recommended by the Council for 
transfer in the various grades. A list of 157 names 
was read, which comprised 119 new members and 
38 transfers. These having been approved by the 
meeting, the business of appointing the scrutineers 
for the next annual meeting was transacted, after 
which the three papers remaining on the programme 
were read and discussed. 


NavaL WaTER-TUBE BOoILers. 


The first paper to be taken, presented by 
Engineer Captain S. R. Dight, R.N., was entitled 
“Naval Water-tube Boilers. Experiments and 
Shop Trials.” The paper, as may be inferred from 
its title, was of a thoroughly practical nature and 
contained a large amount of information together 
with illustrative drawings, diagrams and tables. 
It is, however, too long to reproduce in full and does 
not lend itself to satisfactory abridgment. A 
brief summary only is, therefore, here given. The 
experiments and trials described were those made to 
determine the arrangement of superheater most 
suitable, when used in the Admiralty type of three- 
drum water-tube boiler with small tubes, for provid- 
ing a considerable degree of superheat at all powers. 
The earlier types of superheater arranged behind 
the boiler tubes, relative to the furnace, whilst satis- 
factory at full power, did not give economical 
results at cruising speeds. Observations in service 
and previous investigations had led to the conclusion 
that the degree of superheat obtained at various 
powers would be more uniform if the superheaters 
were installed within the nests of boiler tubes, being 
separated from the furnace by four or five rows of 
these tubes. As the superheater tubes would be 
thus exposed to greater heat, particularly at full 
power, it was necessary to avoid the risk of over- 
heating and this involved the adoption of a minimum 
speed of the steam through the tubes. The amount 
of boiler heating surface also needed consideration 
as the disposition of the superheater amongst the 
generating tubes altered the relative value of the 
different parts.. Other points were the supporting 
of the superheater tubes in position and access to 
them for renewal. The paper detailed experiments 
and trials of certain boilers for H.M. ships in the 
shops of various manufacturers which led to the most 
satisfactory general design. ‘The investigations 
included the effects of circulation at different rates 
on the water level, the effect of the water level on 
superheat and the effect of the designs on combus- 
tion and on the thermal efficiency of the boiler. 
In certain of the trials the effect of pre-heating the 
air supply was also investigated. Of the results 
obtained, it may be noted that, in one series of 
experiments, considerable trouble was experienced 
through priming. This was due to the fact that 
shore water had been used, though it had been 
subjected to initial chemical treatment. Priming 
was never experienced on service unless a departure 
from the use of pure feed water occurred. Curves 
of the service trials of a modern warship boiler 
designed for a pressure of 500 Ib. per square inch, 
and provided with small air-heaters showed, at an 


total heating surface, the boiler efficiency to be 84 
per cent., and the superheat temperature about 
550 deg. F. With a consumption of 0-8 Ib. of oil, 
the efficiency was just under 80 per cent. and the 
superheat about 700 deg. F. In the boilers of this 
vessel six rows of generating tubes were fitted be- 
tween the furnace and superheaters. The boilers 
were proving satisfactory on service. 

Engineer Rear-Admiral H. A. Brown, on being 
invited by the President to open the discussion, 
said that the object of making public the results 
of Admiralty investigations and tests was to give 
such assistance as was possible to naval architects 
and marine engineers generally. It was, of course, 
recognised that the type of machinery concerned 
differed from that usually employed in the mercan- 
tile marine, but he hoped that the results would, 
nevertheless, be found of some utility in connection 
with such vessels. 

Sir Harold E. Yarrow commenced his contri- 

bution to the discussion by pointing out that it 
was not generally realised to what a great extent 
the engineering industry had benefited from investi- 
gations made by the Admiralty, in spite of the fact 
that they were naturally connected with improve- 
ments in naval engineering. An example was to 
be seen in the present-day wide and successful use 
of oil as fuel at sea, modern methods of oil-burning 
having undoubtedly had their origin in the research 
work in this subject carried out by the Admiralty 
many years ago. Turning to the paper, he said 
that the remarks made in it on circulation in water- 
tube boilers had a special interest for him. It was 
stated that the flow of water in the fire row tubes 
might sometimes be in an upward and sometimes 
in a downward direction, an observation borne 
out by some recent experiments carried out by his 
firm on a Yarrow boiler. The boiler was fitted 
with a glass window in the steam drum, which was 
internally lighted and heated electrically so that 
the steam was more or less dry and good visibility 
was secured. The working pressure was, naturally, 
low, but the circulation was not thereby affected, 
and in some tubes in the fire row the direction of 
the flow was upwards whilst it was downwards in 
others, i.e., the circulation was partly longitudinal 
and not altogether transverse to the tube nest. It 
did not, however, matter which way the water 
circulated as long as there was a definite flow one 
way or the other at all ratings. 
The importance of maintaining a high degree of 
superheat at cruising speeds, for reasons of economy, 
had been rightly stressed in the paper. Some 
particulars as to a means of effecting this in a recent 
Dutch destroyer fitted with high-pressure Yarrow 
boilers might be of interest. The boilers had a 
superheater on one side only. On the other, a 
regulating control was fitted in the uptake so that 
under cruising conditions, the whole of the gases 
could be diverted through the tubes on the super- 
heater side. The tubes on the other side were, 
of course, still exposed to the radiant heat of the 
furnace. On the trials of this destroyer when burn- 
ing oil at the rate of 1-195 lb. per square foot of 
generating heating surface, the steam pressure was 
411 lb. per square inch, and the steam temperature 
675 deg. F. In the same boiler with the regulator 
closed and when burning oil at the rate of only 
0-272 lb. per square foot of generating heating 
surface, the steam pressure was 410 Ib. per square 
inch, and the steam temperature 662 deg. F. There 
was, therefore, practically constant steam tempera- 
ture over a wide range of evaporation. 

Continuing, Sir Harold said that the disposition 
of the burners in a water-tube boiler of the type 
dealt with in the paper was of interest. His firm 
had, last year, completed the flotilla leader Dubrov- 
nik for the Royal Yugoslav Navy. There were 
three Yarrow boilers, each 18 ft. 7 in. long between 
the extreme tube centres. The burners were placed 
along the side of the boiler instead of at the end, 
as was more usual. Air heaters were fitted, but 
apart from the increased efficiency due to these, 
the trials showed that there was a distinct gain in 
efficiency from the more equal heat distribution 
obtained by placing the burners along the length of 
the boiler instead of concentrating them at one end. 
Another advantage in the side-fired boiler lay in the 


each end, the stokehold being at the side. The 
length of boiler room was, therefore, considerably 
reduced. In the case of the Dubrovnik, each 
of the three boilers was in a separate boiler-room, 
the total length required being 84 ft. In this had 
been arranged a total generating and superheating 
surface of 41,500 sq. ft. With end-fired boilers, 
as in the recent Dutch destroyers, the total length 
required for the three boilers, each in a separate 
compartment, was about 80 ft., and the total 
generating and superheating surface was 27,000 
sq.ft. For approximately the same length of boiler 
space, therefore, side-fired boilers permitted about 
50 per cent. more boiler power to be obtained over 
the end-fired type. As there was usually space 
available athwartships, the side-firing lay-out 
made better use of the cubic space allotted to the 
boiler rooms. He might mention that side-firing 
had been adopted in the merchant service for some 
time, notable examples being the Yarrow boilers in 
the Strathnaver, Straithaird, Conte di Savoia, &c. 

Eng.-Commander C. J. Hawkes, after remarking 
that the data resulting from boiler trials was seldom 
complete, challenged a number of the figures recorded 
in the paper. He asked, for example, in connection 
with the comments of the velocity of water in 
certain of the generator tubes, if there was any 
certainty that the fluid was wholly water or partly 
steam. It might be noted, in connection with 
circulation, that, taking a complete circulation 
unit, consisting of a downcast tube, drum and up- 
cast tube, in which the former was shielded from 
heat, the velocity in it at first increased with 
increased evaporative rate and then decreased, 
which seemed to show that there was a critical 
or limiting velocity in such tubes. He was inclined 
to think that the three-drum boiler had about 
reached its limit as regards circulation. Comman- 
der Hawkes then suggested an expression for the 
transmission of heat, in which the average velocity 
of the water and the diameter of the tube were 
factors. It appeared, he said, that the figures in 
the paper relative to certain of the temperatures and 
air consumptions required correction and some parti- 
culars were, perhaps, missing, He then exhibited 
several slides to illustrate his points, and criticised 
the use of the expression “ from and at 212 deg. F.”’ 

Engineer Rear-Admiral W. M. Whayman said 
that the discussion of circulation and water level 
in the boilers described was particularly interesting 
in view of some experiments on the relation between 
the two, which had been carried out by Messrs. 
Babcock and Wilcox, at Renfrew, in 1911, at the 
request of the Admiralty. The circulation in a 
Babcock and Wilcox boiler was investigated at 
various rates of working when raising and lowering 
the steam demand, to give conditions approximating 
to manceuvring ; when the water level was as low as 
was deemed desirable ; with regard to ascertaining 
whether pockets of steam could be formed in any 
part of the boiler when water was showing in the 
normal gauge glasses; and to ascertain the water 
level at other than the usual positions of the water 
gauges. The fuel consisted of both coal and oil 
burned together in the approximate proportion of 
70 per cent. of the former and 30 per cent. of the 
latter. Additional water gauges were fitted, one at 
the middle of the drum and one connected at its 
lower end to the middle back header at the centre of 
its height, and, at its upper end, to the steam drum. 
Test cocks were also fitted in the back headers to 
demonstrate the amount of water which would be 
discharged from these positions at the various condi- 
tions of steaming. The rates of combustion used 
were 18 lb. and 31 lb. of coal per square foot of grate 
per hour, with oil in the proportion indicated. Under 
none of the conditions laid down was there any 
noticeable difference in the quantity of water dis- 
charged from the cocks, thereby showing that 
circulation was not affected. A steady level was 
shown in the back glass throughout the trials, this 
level b2ing somewhat less than that in the front 
glasses, except when running with low water, when 
it was rather higher. 

Admiral Whayman then exhibited the efficiency 
curve of the new Babcock and Wilcox boiler, SX 
type,* recently tested at Renfrew. This curve was 











oil consumption of 0-2 Ib. of oil per square foot of 


fact that only space for access was required at 


* See ENGINEERING, vol. cxxxii, page 317 (1931). 
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plotted on the same basis as those in the paper for 
purposes of comparison. The proportion of fire row 
surface to total surface in this type of boiler was 
about 1 to 35, as compared with the more normal 
figure of about 1 to 20 for a three-drum type boiler. 
Two other points in the paper might be touched 
upon. A steam speed through the tubes of the order 
of 100 ft. to 150 ft. per second at full power had been 
mentioned. This figure appeared to be about 
double the steam speed which had been found to 
occur in practice. Difficulty due to priming at high 
rates of forcing was stated in the paper to be due to 
the use of shore water. This kind of water had been 
used for the trials of the ““ SX ” boiler, and had not 
given rise to undue priming. It would appear that 
the trouble described in the paper was one connected 
with the circulation system of the boiler concerned 
rather than to any defect in the feed water. 

Wing-Commander T. R. Cave-Browne-Cave, 
C.B.E., commenting on the subject of boiler circu- 
lation, said it seemed to him to be worth while 
investigating the possibilities of forced circulation 
in improving efficiency. No insuperable mechanical 
difficulties were involved. 

Mr. J. Hamilton Gibson, O.B.E., said it did not 
appear from the paper whether internal steam pipes 
had been used in the tests described. These were 
supposed to secure dry steam, but his experience 
showed that they could not be relied upon to do so, 
in some instances they had induced wet steam. 
A matter in which uniform usage was desirable was 
the definition of total heating surface. This term 
was sometimes employed to designate steam generat- 
ing surface only and sometimes that surface plus 
the superheating surface. It was not clear what 
the Admiralty practice was in the matter. Lloyd's 
rules took account only of that surface exposed to 
heat so as to cause evaporation. A superheater did 
not, or should not, cause evaporation, but it did 
increase the volume of the steam already generated. 
The matter became one of importance when the area 
of safety valves was being considered. A boiler 
having a superheater required extra safety valve 
area for the reason first stated. Representatives of 
the Institution had been investigating the matter, 
and it was understood that the registration societies 
were now agreed that the safety valve area for 
boilers producing superheated steam should be 
governed by superheat temperature and not by the 
tube surface of the superheater. The practice of 
adding superheater surface to generating surface 
gave an approximate basis only for calculating 
safety valve area. 

Mr. John Reid said he was not optimistic regard- 
ing the future of the three-drum type of boiler 
described in the paper. He thought it was too 
sensitive, and that its vogue would be comparatively 
short. He criticised the boiler efficiency curves 
given, and pointed out that excellent results could 
be obtained from the marine Scotch boiler when 
properly installed and handled. He thought that 
the design of oil-burners needed re-consideration ; 
the minute discharge orifices at present adopted 
involved both high pressures and too many burners 
per boiler. . 

Captain Dight then briefly replied. Some of the 
speakers, he said, had apparently expected to find 
that the paper contained data from which theories 
could be built up or confirmed. He made no claim | 
to treat the subject academically. The various | 
experiments were of a strictly practical nature and | 
represented as far as possible service conditions. 
Thus, when considering the velocity of the fluid 
in the tubes, this was assumed to be solid water, 
and the expression of evaporation rates in Ib. of 


| 
by Dr. S. F. Dorey. The occurrence of failures of 


piston rods seemed to indicate that if the water- 
cooling of pistons by way of their rods, were to 
continue, close investigation was necessary. The 
paper dealt with examples of typical failures which 
have occurred in service, the nature of the stresses 
in piston rods due to piston load and temperature, 
| the results of combined corrosion and stress, and a 
|comparison of the advantages of oil and water, 
respectively, for cooling services. The whole subject 
was treated very fully and numerous reproductions 
of photographs and diagrams were appended. The 
conclusions reached may be thus summarised : 
|The successful performance of four-stroke-cycle 
double-acting oil engines in which lubricating oil 
was employed for piston cooling and skirts were 
fitted to the lower piston to protect the rods from 
the heat of combustion, indicated that similar results 
— be obtained in two-stroke-cycle engines. 
Equally satisfactory results might be expected with 
| oil cooling in these engines by fitting a heat-resisting 
| collar at the under-part of the piston rod, thereby 
| retaining the full output from the underside of the 
piston. 
fuel jets were arranged to prevent impingement 
on the rod with consequent overheating and scaling. 
When water was used for cooling, it was essential 
| that the rod should be protected from heat stresses 
| and its bore against corrosion fatigue. The piston- 
cooling water must be ensured against contamination, 
and the system should be entirely separate from 
any other cooling system with independent tanks 
and pumps. Sufficient evidence as to the best 
means of providing protection against corrosion 
fatigue was not available, but it was probable that 
favourable results might be obtained by lining the 
bore of the rod throughout its whole length with a 
sleeve of suitable stainless steel or cupro-nickel, so 
that there was no body steel in contact with the 
|water. The electro-deposition of metals such as 








| nickel, cadmium, and chromium, as a protection 


against corrosion was, at present, too undeveloped 
to be relied upon. Experiments indicated that 
carefully selected nitrided steels might afford a 
solution, and further experience under actual service 
was needed. This applied also to the use of liquid 
inhibitors added to the cooling water, e.g., potassium 
chromate and compounds such as those used in 
machine tools. In view of the abnormal heat 
stresses in the rods when water cooling was employed 
it was desirable that the material of the rods should 
be of special alloy steels having a high ultimate 
strength combined with a high yield point and impact 
value. If the upper portion or the whole of the 
rods could be effectively protected from the heat of 
combustion a medium carbon steel could be satis- 
factorily employed. 

The discussion was opened by Dr. W. H. Hatfield, 
who, after remarking that he could hardly agree 
with the author’s conclusions as to the corrosion- 
fatigue limit, said that, as cooling the pistons by 
water seemed to be desirable, the only real solution 
of the difficulty appeared to be the provision of 
special steel. 

The Secretary then read a communication from 
Dr. H. Blache, the gist of which was as follows: 
The paper had, he wrote, proved that there were 
heavy stresses in a steel rod cooled internally and 
exposed externally to combustion temperatures. 
Whilst the solution proposed, viz., that of employing 
rods of special material, might be correct, it must | 
not be overlooked that there would probably be | 
considerable difficulty in obtaining sound special | 
material of sufficient dimensions for the piston rods | 
of large two-stroke double-acting engines. He | 





steam from and at 212 deg. F. was, at present, 
much more readily understood by the average | 
engineer, than when expressed in British thermal | 
units transmitted. Similarly, the boilers used were 
not experimental, with many refinements, but had | 
been well tried in service. 

At this point Lord Stonehaven retired and the 
chair was taken by Sir John H. Biles, vice-president. 


Water-Coo.tep Piston Rops ry Om 
ENGINES. 


The second paper was entitled ‘“‘ The Problem of 


agreed with the statement in the paper that oil- 
cooled rods fitted with cast-iron sleeves had proved 
satisfactory for large four-stroke double-acting 
engines, and with the suggestion that they would 
prove equally satisfactory for two-stroke engines. 
As far as he knew, there had been no difficulties 
in service of three years’ extent with two-stroke 
double-acting engines. But the author had 
pointed out that such sleeves meant an increase 
in the diameter of the piston rod, with a corre- 
sponding diminution of the power of the bottom 
cylinder, The reduction of piston area with such 


This collar could be dispensed with if the | 


than the interference of the larger rod with effective 
scavenging. In double-acting engines with the 
scavenging ports and exhaust ports situated either 
opposite one another, or above one another on the 
same side, and controlled by the piston, it was of 
vital importance that the piston rod should be of 
small diameter. It was for this reason that the 
internally-cooled steel piston rod has been retained 
for this design, in spite of a considerable number of 
failures. 

In double-acting engines on the uniflow system, 
in which the scavenging air was controlled by the 
piston, and entered at one end of the cylinder, 
with exhaust at the other, the piston rod did not 
obstruct the flow and the diameter of the piston 
rod was of less moment. This was particularly 
the case with the two-stroke, double-acting engine 
having the scavenging ports inclined so that the 
air was given a rotative movement in the cylinder. 
This type of engine worked with the same, or even 
a higher, mean pressure underneath the piston than 
above it, and the 5 per cent. reduction of area was 
thus more than made up. Oil-cooled rods with 
sleeves were therefore the best practice for such 
engines. Another argument in favour of this 
arrangement was that as the pistons of two-stroke 
double-acting engines were divided, with flange 
couplings, there was always a possibility of leakage. 
Should this occur with water cooling, it might occa- 
sion a serious breakdown, but leakage of oil was of 
little importance. 

Mr. R. Sulzer exhibited some lantern slides 
relating to an investigation made of a cracked and 
|corroded piston rod. This rod was reported to 
have water issuing from cracks on the external 
surface. It was, therefore, removed and cut in half 
longitudinally. There was corrosion, with a number 
of small cracks. The latter were on the surface 
only and did not extend to the corroded interior. 
An endeavour was made to ascertain whether the 
part near the surface had undergone any change, 
as the rod had been in service for a year. A physical 
analysis was made of parts near the bore and near 
the outside surface, respectively. The results of 
this analysis were shown in a table displayed by 
Mr. Sulzer, but there was no appreciable difference 
between the two sets of figures. 

Mr. S. A. Main was inclined to think that materials 
were possible which would do away with cooling 
altogether. Alternatively, it might be effected 
by a double tube as far as the pistons were concerned. 

Sir Robert Hadfield also spoke on the subject of 
|new material. In spite of the remarks made in the 
| paper regarding the steel maker, he felt sure that 
|his firm could produce a piston rod which would 
| stand the stresses imposed. From the data given in 
| the paper, it seemed to him that insufficient atten- 
| tion had been paid to the shock test. He preferred 
|the Fremont test to the Izod and Charpy tests. 
|In the Fremont test the specimen was notched 
|and the weight was dropped from a height of about 
|4 m., so that a shock was really applied. The 
efficacy of this test had been demonstrated on one 
occasion when a number of rails, which were supposed 
'to be perfect, had proved, under it, to be very 
imperfect and would, in all probability, have failed 
in service. He suggested that piston rods for 
| large oil engines should be constructed of material 

with a carefully chosen tensile strengt h, elastic 
| limit, &c., and should be subjected to a compre- 
hensive Fremont test. 

Mr. W. Hamilton Martin said that steels having @ 
low copper content and free from nickel had recently 
been developed. They had relatively high tensile 
strength and showed reasonable anti-corrosive 
properties, but were chiefly attractive on account of 
their high yield point, which was said to be about 
75 per cent. of the tensile value in the rolled mdi- 
tion. These steels were very ductile and did not 
normally require heat treatment, though by appro- 
priate heat treatment the yield point could be 
raised to 80 per cent. or more. It was possible 
that material of this kind might afford an answer 
to the author’s demands for alloy steels for piston 


rods. 








DesicN oF SUBMARINE HUvLLs. 


The third paper was contributed by Mr. R. L. 
Payne, and was entitled “Some Observations with 








the Water-Cooled Piston Rod in Two-Stroke-Cycle 
Double-Acting Oil Engines,’ and was presented 


sleeves however, amounted to only about 5 per 
cent., and this was perhaps of less importance 


Regard to the Problem of the Structural Design of 
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the Pressure Hull of Submarines.” In view of the 
lateness of the hour, the Chairman ruled that it 
be taken as read. The general plan of this paper 
was that of a review of published investigations 
in the strength of the hulls of submarines, | 
and some suggestions as to the practical application | 
of the formule established by these investigations. | | 
As the treatment employs somewhat complex | 
mathematics, and the subject is one in which | 
comparatively few naval architects are engaged, | 
brief comment only is called for in this account | 
of the meeting. The cross-sectional form of | 
hull with a contour arising from the combina- | 
tion of two or more incomplete circles had not made 
the headway that was expected, and the cylindrical 
form was that most commonly adopted in all navies. 
This form, composed of an envelope of steel plates 
stiffened by frames with a constant spacing as well 
as by bulkheads in different positions, was the 
main object of study in the paper. The approximate 
average proportions in present practice were: 
Ratio of thickness of shell to diameter, about 0-0025 
to 0-0045; and ratio of frame spacing to diameter of 
about 0-10 to 0-15, although in the paper a more 
general survey was taken. The theory developed 
by the German experimenters Messrs. Sanden and 
Giinther, together with the formule resulting from 
their investigations, was discussed. This theory 
covered the strength of thin cylinders with closed 
ends, stiffened by circumferential frames, and 
subjected axially and radially to uniform external 
pressure, and a new field was shown to be entered 
in the defining of the plate stress both axially and 
tangentially as well as the load transmitted by the 
plate to the frame under these conditions of stress. 
The studies of Von Mise on the collapse of cylinders 
were also considered, as weil as the results of some 
model tests in the United States by Messrs. Saunders 
and Windenburg. The strength of non-circular 
sections was briefly touched upon and concluded 
the paper. 

The discussion was opened by Mr. H. G. Williams, 
O.B.E., who, after some preliminary appreciative 
remarks on the author’s work, suggested that, as his 
comments were somewhat long, they might be 
treated as a written communication. Sir John 
Biles agreed to this course, and stated that any other 
members desiring to take part in the discussion might 
also hand in their comments to the Secretary of the 
Institution. The meeting was then adjourned. 


MetHop oF MinNimisinG VIBRATIONS IN SHIPS. 


The last meeting of the session was held in the | 
afternoon of Friday, April 7, the chair being occupied | 


by the President, Lord Stonehaven, who called | 
on Professor C. E. Inglis, F.R.S., to read his paper | 
“a Suggested Method of Minimising Vibrations | 
in in Ships.” This paper was reprinted, abridged, on | 
page 445 of our issue ot April 21. Professor Inglis | 
explained the subject-matter of the paper and 
demonstrated the principles very effectively by 
means of a model. This consisted of a steel beam 
clamped at the ends, in which vibrations were 
set up by an electric motor. The vibrations at the | 
fundamental frequency were completely eliminated 
by means of a simple spring-supported mass one | 
hundredth of the mass of the beam, but smaller 
vibrations at higher and lower frequencies could still 
be induced. By introducing damping in the spring- 
supported mass, however, vibrations at all fre- 
quencies were prevented. 
Sir James Henderson, who opened the discussion, 


| 
| 
| 
| 
| 


| one 


Sir John E. Thornycroft, however, pointed out 
that while 100 tons might have to be given up, it 
would be possible to reduce the weight of the ship’s 
structure by the amount otherwise required to 
avoid vibration. 

Dr. A. M. Robb, referring to the author’s resonance 
curves, said he noticed that at half the resonant 
frequency the amplitude of the vibrations was one 
fiftieth of that at resonance, and he asked how the 
position would be affected if the resonance curve 
were of a flatter character. 

Mr. W. Hamilton Martin expressed the view that 
the author’s suggestion would prove rather im- 
practicable for shipboard use. Indefinite, noiseless 
operation, often in inaccessible parts of a vessel, 
he said, would seem to be difficult to ensure. He 
agreed, however, with the author that prevention 


| was better than cure and said that when this con- 


cerned a vibrating ship any possible cause of vibra- 
tion should be guarded against by the builders to 
the best of their ability from the very start, both in 
hull and machinery. The complete elimination of 
all causes which might tend to set up primary whirl 
in rotor shafting, which, he thought, might be con- 
sidered as an unsymmetrically loaded beam, would 
seem to be most essential. It would also seem 
desirable to make use, for rotor construction, of 
those newer materials which possessed exceptionally 
high yield values and showed great strength even 
at the highest superheats, because, owing to the 
elastic changes at high temperatures, the critical 
speed was materially affected, and a very small 
initial eccentricity would prove sufficient cause to 
set up unpleasant, if not dangerous, vibrations. 
The author’s views on this matter, he said, would 
be of value to engine designers. Welding had 
put into our hands the means for reinforcing during 
construction those parts which were most likely to 
respond to any cause of vibration. In conclusion, 
he remarked that the author’s suggested method 
held out promise for eliminating vibrations in the 
structural foundations of engines in buildings. 

In his reply, Professor Inglis thanked Sir James 
Henderson for his interesting reference to the experi- 
ments of Lord Kelvin. He had not, however, 
suggested that the principle involved in his apparatus 
was at all new; it had, in fact, been used to reduce 
| torsional oscillations. Professor Hillhouse had 

| taken exception to the weight, but he thought that 
| the fact that the excess weight was so small was one 
|of the merits of the system. As had been pointed 
|out by Sir John Thornycroft, although the system 
involved additional weight it might be possible to 
|effect a considerable saving of weight in other 
directions. It was, however, not n » to 
make the system efficient, to add a weight of one 
hundredth of the total weight of the ship. Often 
particular girder was the offender and the 
vibration reducer would have to be applied to that 
girder only. In answer to Dr. Robb, he said in the 





| case referred to by him there would already be a 


large amount of damping, and it would not be 


| possible to divide the small dynamic magnification 


by 20 in such cases, although it could be reduced. 
If the system were already damped by some other 
cause there was not so much for the supplementary 
|system to perform. He would reply later to Mr. 
Hamilton Martin’s remarks after he had seen them 
in writing. 


Tue Porporsine or Motor Boars. 
The last paper considered was one by Mr. W. G. A. 





said the paper reminded him of apparatus used by | Perring entitled ‘‘The Porpoising of High-Speed 
Lord Kelvin consisting of three masses suspended | Motor Boats.” In the introduction, the author 
by springs one below the other from a fixed support. | pointed out that the phenomenon of porpoising 
They were tuned so that if oscillations were set up | was confined almost entirely to craft that travelled 
in the upper and lower masses the central mass at comparatively high speeds over the surface of 
would remain stationary. By putting one out of|the water. These craft had underwater surfaces 
tune all three masses could be made to oscillate | formed to act as planing surfaces, and when in 
together. Accuracy of tuning was essential in this | motion derived their support from the water forces 
case in the absence of damping, and the value of the | resulting from the forward motion and not from 
damping introduced by Professor Inglis was that it | buoyancy forces. The simplest example of such a 
rendered accurate tuning unnecessary. | craft, the author stated, was the surf-riding plank 

Professor P. A. Hillhouse pointed out that the | towed at the rear of a motor-boat, and he said 
naval architect was always fighting against weight, | it was not difficult to pass from this simple case 
and he thought that, in the case, for example, of a | to the almost flat-bottomed motor boat, and thence 
Washington cruiser, he would hesitate to give up| to the more complicated stepped boat, the seaplane 
1 per cent. of the displacement, viz., 100 tons, for | float and the flying boat. In all these cases, at 
the purpose of checking vibration. speeds in excess of the “ planing” speed, instabili- 








ties could occur and the resulting porpoising motion 
frequently assumed highly dangerous proportions. 
In collaboration with Mr. Glauert, the author 
had had occasion to investigate theoretically the 
porpoising in the case of marine aircraft, and the 
advance made in that work had prompted him to 
extend it to high-speed motor craft. He acknow- 
ledged his indebtedness to Sir John E. Thornycroft 
for the data around which much of his paper had 
been written. 

In the paper, the general stability equation had 
been written down, and this had been simplified 
by neglecting the influence of longitudinal freedom, 
so that porpoising was assumed to be an interaction 
between the vertical and pitching motions. Next, 
approximate expressions had been derived for the 
stability derivatives, and these had been used to 
examine the stability of some single-step and two- 
step cases, In the two-step case, calculations had 
been made to show that the increase of the longi- 
tudinal angle of the front step would account for the 
porpoising experienced by the racing motor-boat 
Miss England III. The nature of the disturbed 
motion was then examined, and finally the effect 
of longitudinal freedom upon stability was investi- 
gated. The latter investigation showed that the 
neglect of the longitudinal freedom was justified. 
In connection with the porpoising of Miss England 
III, it was explained that, as originally built, she 
was a perfectly satisfactory boat, but after some 
preliminary trials modifications were made to the 
hull which involved increasing the longitudinal 
front-step angle by 1-5 deg. Trials on the modified 
boat revealed that serious porpoising developed at 
a speed of 80 m.p.h., and to overcome this, in the 
final boat the longitudinal front-step angle was 
reduced by about 1 deg. In this condition the boat 
ran satisfactorily and established the world water 
speed record of 119-8 m.p.h. 

Mr. Perring, after sketching out the main lines 
of the argument, proceeded to show two short 
films, one of Miss England III, lent by Sir John 
Thornycroft, and the other of a large seaplane, lent 
by the Air Ministry. 

The discussion was opened by Sir John E. Thorny- 
croft, who said the author’s results confirmed 
what actually happened in the case of Miss England 
III. It would perhaps have been better if the 
calculations had been made first, but a mathe- 
matical confirmation of what took place should 
be very valuable to designers in future. The design 
of Miss England III was based on practical experi- 
ence extending over a number of years, and the 
trim had turned out to correspond closely with what 
was intended. Unfortunately, no tank was avail- 
able at the time to test a model of the boat at 
the equivalent speed. Mr. Baker had, however, 
measured the variation of trim at increasing speed, 
and the steep angle attained when the boat was 
slowing down had been shown in the film exhibited ; 
the same thing had occurred when the boat speeded 
up. The model started off in that way, gradually 
came to a level keel and then lifted bodily in a line 
parallel with that which she was intended to take 
up. When the boat was tried it was thought that 
she was rather too flat, and it was decided to increase 
the angle of the forward plane by about 1} deg. 
The first run after this was done showed the boat 
to be totally different. She made one or two oscil- 
lations increasing in amplitude at a speed of about 
90 m.p.h., and then jumped quite clear of the water. 
She was obviously dangerous at that speed, but 
might have been quite safe when that speed had 
been passed. The angle of the plane was then 
reduced to practically what it was originally. She 
then ran perfectly steadily at 119 m.p.h, The 
conditions of skimming boats in smooth water 
were not quite applicable to practical work. Account 
must be taken of the effect of small waves. The 
flying boat had an advantage over the power boat 
from the damping effect of the planes. 

Mr. H. M. Garner said that although aeronautical 
engineering was a new science, he thought it had 
contributed a good deal to the sum total of know- 
ledge of general engineering. Aeronautical investi- 
gations on seaplanes were based on work started 
by Froude some 50 years ago, particularly the 
method of testing models. In future, he thought 
the methods of testing would depart considerably 














































































ENGINEERING. 


[May 5, 1933. 


EXHIBITS AT THE FOUNDRY TRADES EXHIBITION. 








24 


. 


Pw as 4 a eases: 


re sa| —— 
» ie), ae 

_ “tah a 
- 


x 










Pes sce RL 
ce he Usrh ering 
a roth y + Pit 
aie ahha’ A 
AL wt ort tet 


* = Reehened telacald x Binsie’ ft tacts sz 





ate 





coer OF SES EP eat 














































from the standard naval practice, but he hoped| with regard to Sir John Thornycroft’s remarks, 
that work such as that of Mr. Perring would be of | he did not think Miss England III would have 
considerable assistance. The method used by the | become steady after passing through the critical 
author was due to Professor Bryan and had been | speed of 90 m.p.h. He thought, on the other hand, 
in constant use in aeronautics for many years. The} that she would become worse. He agreed that 
mathematics in the paper were actually straight-| disturbed water was necessary to initiate the 
forward, although laborious, the real difficulty unstable conditions. He had worked out the 
being the determination of the derivatives. This | periods of the wave disturbances which would make 
difficulty was, however, a physical and experimental | Miss England III worse than otherwise, and found 
one, rather than mathematical. | this would occur with waves 30 ft. to 40 ft. in 
Mr. J. H. Lower, of Messrs. Short Brothers, | length. 
remarked that the author had spent considerable| It was true that seaplanes had the advantages 
time in evaluating complex mathematical expres-|of wing damping and tail damping, but these 
sions which, he thought, were of no practical use in | were not quite sufficient to eliminate all the oscilla- 
avoiding the trouble. The author could best help| tions. In answer to Mr. Garner, he said he would 
designers by giving them the shape of the bottom | not like to predict the future of aeronautical testing. 
before it was built which would not porpoise. He | There was, he said, a feeling that we should break 
| 


had been interested in the author’s remarks on | away from steady speeds and test under accelerating 
inertia, which appeared to be negligible from the | conditions. In this connection, he mentioned that 
point of view of the speed at which porpoising| it was possible for an unstable boat to accelerate 
commenced. |through its unstable period without porpoising. 
After porpoising had commenced, however, the | With regard to the determination of the derivatives, 
period of oscillation would not be right unless|he thought that in, say, twelve months’ time he 
the model form were in true scale ratio with regard | would have the values of all the derivatives necessary 
to moment of inertia. It had been the basis of his | to make a complete analysis of a form. The deriva- 
firm’s work to take a model irrespective of its | tives, he added, could not be used for all forms, as 
inertia, and if it was found to run steadily in the | they only applied to a particular case. He thought 
tank the boat would run steadily. Apparently this | the figure of 6-6 for the lift/drag ratio was not an 
assumption was not quite correct. Criticising some | unreasonable one for the under-water form of 
of the author’s data, Mr. Lower said the lift/drag| Miss England III. With a flat plank a figure of 
ratio of 6-6 used seemed very high. In the case of | about eight could be obtained, but as the form 
Miss England II, the weight was 13,000 lb., the| became more Vee-shaped, the efficiency of the 
horse-power 4,000, and the speed 100 m.p.h. | lifting surface diminished rapidly. It would take 
Assuming an efficiency of 100 per cent., the lift/drag | a long time to go into the methods of measuring the 
ratio would be 0-87, and if the efficiency was as | derivatives, but as he had said in the paper, four 
low as 50 per cent., the lift/drag ratio would only be | of them could be measured in stationary model 
1-74. He would be glad of an explanation of this, | tests. He hoped to give a full answer to Mr. Baker’s 
and also asked for further information as to how | criticisms later. 
the derivatives and other quantities used in the| This completed the programme for the meeting, 
paper had been determined. }and after a vote of thanks to Lord Stonehaven had 
After a communication from Mr. G. 8. Baker| been proposed by Sir Harold Yarrow, seconded by 
criticising several points in the paper had been read | Mr. 8. V. Goodall, and carried, and a brief response 
by the Secretary, Mr. Perring said he could not then had been made by Lord Stonehaven, the meeting 
reply to all the points raised in the discussion, but | terminated. 
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| THE INTERNATIONAL FOUNDRY 
TRADES EXHIBITION. 


RECENT events in Parliament engender pardon- 
}able doubt as to whether our legislators have any 
real conception of the actual state of industry at the 
present time, and it might be no bad thing if tours 
could be arranged for members of Parliament through 
}some of our larger engineering works. Perhaps the 
| melancholy spectacle of shop after shop with 
| occasional workmen appearing as oases in the desert 
| would lead them to consider whether some better 
means could not be found of dealing with the crush- 
| ing burden of taxation than varying the date of its 
|imposition. A similar object lesson on a smaller 
|scale was afforded by the International Foundry 
| Trades’ Exhibition at the Royal Agricultural Hall, 
| which opened on April 24, and closed on May 3. 
| Reference to our columns will show that, in the past, 
| this exhibition has been of very considerable size, 
| and it is reasonable to suppose that the very modest 
| dimensions of this year’s exhibition was due to the 
|fact that without orders, firms can hardly be ex- 
pected to install new plant unless the latter can show 
| an immediate economy. In this connection, it may 
be pointed out that, broadly, the majority of the 
newest machines are high in first cost, but reduce 
production rates very appreciably, so that their 
installation is only justifiable if they can be kept in 
reasonably regular use. The position thus con- 
stitutes another of those vicious circles which impede 
recovery in all directions. Although they by no 
means filled the main hall, the exhibits at Islington 
were of considerable interest, as they represented 
marked progress in foundry methods in several 
directions. Apart from moulding machines of more 
or less conventional type, the exhibits included 
basic metals, refractories, furnaces, and special 
machines for sand preparation. A recent develop- 
ment was represented by core-blowing machines, 
and we may commence our description of the ex- 
hibits in detail by referring to one of the latter shown 
by Messrs. August’s Limited, King Cross, Halifax. 

‘As pointed out by the makers of this machine, 
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the production of cores by mechanical means has 
been the object of intensive research and experi- 
mental work, and simple hand squeeze and turn- 
over machines have been developed particularly for 
core making. The process of core blowing, however, 
in which the sand is blown into the box, approaches 
the problem from an entirely different standpoint. 
The development of this process, which first took 
place in America, presented many practical diffi- 
culties, and the earlier machines were only suitable 
for very simple cores made from light oil sand. 
The progress that has since been made is well 
brought out by Messrs. August’s machine, which is 
illustrated in Fig. 1, opposite. In this machine, which 
is known as the August-Borrmann, it is claimed that 
almost any type of core can be produced with any 
of the usual core sands. The machine is made in 
three standard sizes having sand container capaci- 
ties of 20, 50 and 100 Ib. respectively. Special 
machines with other capacities, or to accommodate 
core boxes of unusual form or size, can be supplied 
if required. The agitator spindle is motor-driven 
on the model illustrated, so that the machine is 
self-contained with the exception of the compressed 
air supply, which must be at a pressure of 80 Ib. to 
100 Ib. per square inch. The agitator spindle may 
be belt-driven if preferred. Either wooden or metal 
core boxes may be used, the only alteration neces- 
sary being the provision of one or more blowing holes 
where the design of the box does not permit blowing 
at a print hole. It is stated that the cost of produc- 
tion is reduced to between one-half and one-third of 
that of hand filling. 

The machine has been designed with a view to 
making the operation as simple as possible. The 
core box is first placed on the table with the blowing 
hole uppermost. The table, which is mounted on a 
ram, is then raised until there is a clearance of about 
t-in. between the top of the box and the blowing 
plate. A valve is now operated which admits air to 
aclamp. This is mounted on the side of the table, as 
shown in the figure, and grips the box horizontally 
against a sliding stop which has been previously 
adjusted to bring the blowing hole under the hole in 
the plate and locked in position. The same valve 
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It may be mentioned that the machine can 
accommodate multiple boxes by fitting a suitable 
blowing plate. 

A few years ago, works were not uncommon in 
which continuous-production methods were in use 
in the machine shops, while the processes employed 
in the foundry differed little from those used at a 
much earlier period. Nowadays, however, con- 
tinuous-process foundry plants are no longer a 
novelty. A sand mixer for use in conjunction with 
such plants was shown by Messrs. The Fordath 
Engineering Company, Limited, Hamblet Works, 
West Bromwich, and is illustrated in Fig. 2, on page 
486. This machine, which is known as the con- 
tinuous-operation Rotoil, is a development of the 
standard Rotoil mixers, which are designed with 
a view to performing the operations of mixing and 
aerating in the shortest possible time. As will be 
clear from the figure, the base of the mixer is a 
substantial pedestal casting, enclosing the bearings 
for the main vertical shaft, and the worm gearing 
through which the latter is driven. A heavy 
machined cast-iron mixing pan and upper steel 
shell are mounted on the pedestal, the contents of 
the pan being completely isolated from the gear 
chamber and the top bearing of the vertical shaft. 
The bearings and gearing are immersed in oil, and 
there is no possibility of an excess of fluid, such as 
may occur in loam or ganister mixing, finding its 
way into the oil bath. The fixed blades are mounted 
in the upper part of the pan and have chilled-iron 
wearing surfaces, while the rotating blades, which 
pass under the fixed blades, are of cast steel, with 
renewable chilled-iron facing plates. In addition, 
one of the rotating arms is fitted with a small insert 
tip which reduces the wear on the remaining blades. 
This tip is adjusted by a light hammer tap, and can 
be replaced at trifling expense when worn out. The 
upper steel shell carrying the fixed blades is held 
down by spring-loaded bolts which allow the fixed 
and moving blades to separate in the event of 
foreign material entering the pan and being trapped 
between them. The drive from the motor to the 
worm shaft is totally enclosed. The worm is of 
alloy steel and the worm wheel of bronze, the 


admits air to a subsidiary ram in the head of the| horizontal worm shaft being ground and running 


main ram, and which brings the box up to seal the 
top joint. The sand container above the blowing 
plate is then filled by opening a damper which 


allows the sand to fall from the hopper in the | 


top of the machine, and the agitator is set in 
motion. A second valve is now operated which 
brings down a plate to seal the top of the container, 
and also admits air to the latter, so that once the 
machine is set for a particular size of core box, it is 
entirely controlled by the movement of two levers. 





in phosphor-bronze bearings. The worm reaction 
is taken on a ball thrust bearing with a spherical 
seating. The sand ejector and aerator is driven 
through enclosed gearing from a separate motor, 
the mixed material being ejected through the elevated 
discharge chute visible in the figure. The mixer is 


fed by a chain bucket elevator, and is arranged to 


give the materials a definite period of dwell in the 
pan to avoid patchiness in the delivered mix. 
If required, it may be employed for batch mixing, 








Corse-Box Vice; Messrs. NewMaANn, HENDER & Co., Lrp. 


and it is provided with a standard rapid action 
shutter for this purpose, which is kept closed when 
the machine is working on the continuous-operation 
principle. 

Messrs. The Fordath Engineering Company also 
showed examples of rotary core machines, one of 
which is illustrated in Fig. 3, above. These 
machines are designed to produce a number of 
cores simultaneously by the extruding process, the 
actual numbers of cores extruded, which may be 
as high as 20, depending merely on the design of the 
die. The machine illustrated is of very simple 
construction. The shaft on which the handwheel 
is mounted carries two short conveyors of the screw- 
type, placed end-to-end. The conveyor nearest to the 
handwheel is immersed in the sand, and is provided 
with pins projecting from the edges of the threads. 
There is ample clearance between these pins and 
the casing, so that there is practically no wear on 
this portion. The second conveyor, which actually 
feeds the sand through the holes in the die plate, 
operates in a recess in the latter, and as there is only 
a small clearance on the circumference, the sand 
is trapped and forced through the holes. The die 
can be removed by slacking back two wingscrews, 
and after it is taken out, the second conveyor can 
also be removed, as it is simply slipped over the 
square end of the shaft. The latter runs on ball- 
bearings, so that the machine is very easy to 
operate. The holes in the dies are accurately 
ground, and the cores are true to diameter within 
0-O00linch. Any cross-section of core can, of course, 
be obtained by using an appropriate die. The 
table on to which the cores are extruded is adjust- 
able for height by turning a single screw, and has 
machined grooves on which the core plates are 
located. The other machine shown was a belt- 
driven model operating on the same principle. 

An interesting core-box vice, which is illustrated 
in Fig. 4, above, was shown by Messrs. Newman, 
Hender & Company, Limited, Woodchester, Glos. 
This machine consists of an open-sided frame to 
the upper arm of which an air vice is attached, the 
vice being adjustable for height to suit core boxes 
of varying depth. The machine will accommodate 
core boxes up to 10 in. in height, by 1 ft. 6 in. across 
the corners. The frame is bolted to a base which 
also carried a table with a vibrating head in the 
centre. The operator, having filled the two parts 
of the core box, puts them lightly together and 
places them on the table. The operating valve at 
the top of the air vice is then opened, admitting air 
above a piston. The latter is mounted on a rod 
carrying a head at the lower end, and this head 
comes down on top of the box and presses the two 
parts firmly together. As both the table and head 
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are mounted on ball-thrust bearings, the box can 
now readily be turned, by means of handles on the 
table, for packing the ends of the cores as necessary, 
and inserting reinforcing wires if these are required, 
A knee valve is next pressed for a few seconds. 
setting the vibrator in operation. The core is 
thus loosened in the box, and may be removed as 
soon as the vice has been slacked off. The machine 
is intended primarily for use with metal core boxes, 
but it is also suitable for wooden boxes. A 
throttle valve is provided between the operating 
valve and the space above the piston, and when 
wooden boxes are used the valve is partially closed 
so that the head does not come down on the box 
with such force as to cause damage. The piston is 
returned to the top position by a spring, and the 
head is quickly detachable so that it can be replaced 
by a clamping plate or special fixture to suit core 
boxes of irregular shape. A supply of air at about 
80 lb. per square inch pressure is necessary to 
operate the machine, but the consumption is 
practically negligible. A blow gun valve with hose 
is provided for cleaning out the core boxes between 
operations. 


AND DEOXIDATION OF STEEL. 


In the account which we gave on page 171 ante 
of the development of the basic-steel process in France, 
Professor A. Portevin referred tq a new method devised 
by Mr. René Perrin for the rapid dephosphorisation 
and deoxidation of steel. Mr. Perrin, who is the 
managing director of the Société d’Electro-Chimie, 
d’ Electro-Métallurgie et des Aciéries Electriquesd’ Ugine, 
in Savoy, gives an interesting description of his 
process in a recent issue of La Revue de Métallurgie, 
to which we are indebted for the following parti- 
culars. 

After reviewing briefly the reactions which take 
place in the current processes of steel manufacture and 
quoting the names of scientists who in various countries 
and at different times have given their attention to 
methods in general similar to his own, Mr. Perrin states 
that his researches were prompted by the problems 
arising from the dephosphorisation of steel in the 
duplex basic converter-electric furnace process. In 
the ordinary way the operation in the electric furnace 
consists of a first phase in which, by means of a slag 
of lime and ore, the residual phosphorus contained in 
the liquid basic-converter steel—the percentage of 
which usually lies between 0-04 and 0-06—is reduced 
to below 0-02 per cent. This operation being some- 
what costly, endeavours were motets improve matters 
in this respect. A lengthening of the blow in the basic 
converter, so as to cause the phosphorus content to 
fall below 0-02 per cent., was out of the question, 
since, owing to the presence in the converter of a slag 
of very high P,O, content, it would have been necessary 
to scorify a very large quantity of iron; the steel 
would, moreover, have become highly over-oxidised, 
thus rendering its subsequent treatment very intricate. 
On thinking the matter over and after several trials, 
it was decided that a primary necessity was to provoke 
intimate contact between the steel and a synthetic 
oxidising basic slag separately melted. A number of 
experiments were made which consisted in pouring ia 
the bottom of ladles melted slag, as low as possible 
(3 per cent. to 10 per cent.) in silica, highly calcareous 
(lime 60 per cent. to 65 per cent.), and containing from 
20 per cent. to 35 per cent. of FeO, the slag being 
thinned out by the addition of fairly considerable 
quantities of spar. The steel to be dephosphorised was 
then poured violently into the slag. The rapidity and 
intensity of dephosphorisation were both extreme ; 
much greater than had been expected. The operation 
lasted less than one minute for a 15-ton cast. Analyses 
made at this stage showed that in one case the phos- 
phorus had been lowered from 0-436 per cent. to 
0-045 per cent.; in a second, from 0-060 per cent. to 
0-O11 per cent.; and in a third, ‘rom 0-022 per cent. to 
0-007 per cent. Dephosphorisation was found to be 
intense even when starting from a low initial phosphorus 
content, a condition which might have led one to 
expect a low reaction velocity. 

Successive operations confirmed the above results. 
In these operations the steel was cast in ingots of 500 
kg., and the pouring lasting about 20 minutes. Many 
of the ingots were analysed, particularly the first and 
the last, since the steel from the former had been 
removed almost immediately from the action of the 
slag, whilst that of the last ingot had remained about 
20 minutes in contact with it. The differences found 
were extremely small, being generally within the range 
of analytical error. The maximum difference between 
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steel which had contained 0-390 per cent. of phosphorus, 
which represents a variation of less than 2 per cent. in 
the intensity of dephosphorisation. These results 
indicate that notwithstanding the very short duration 
of the operation, equilibrium between the slag and the 
metal is, to all intents and purposes, attained. 

The series of researches made at the Ugine works 
have shown that intense and rapid dephosphorisation 
can only be secured when the process followed provides, 
in the first place, an extensive dividing-up of the liquid 
slag into small particles, and, secondly, a drawing-in 
of this slag in finely divided form within the metal, 
from which it subsequently rises in the form of small 
globules. The object is not so much a renewal of the 
contact surfaces of the slag as an emulsion of the slag 
within the metal, which increases to a considerable 
extent the surfaces by which the exchanges are 
effected. This is the fundamental consideration upon 
which the process is based. The furnace is tilted very 
rapidly so as to project the steel in a large jet and 
from a height into the slag contained in the bottom 
of the ladle, the latter being preferably a narrow one. 
The violent shock of the metal has a suction effect 
upon the slag; a great whirling or stirring action 
takes place, emulsion sets in, and the slag drawn into 
the metal ascends slowly at the sides. Concordant 
results depend upon the whirling action referred to; 
the point can be likened to laboratory experiments, in 
which equilibrium in the case of two liquid layers is 
rapidly arrived at only when interpenetration is secured 
by shaking. 

The excellent results obtained in regard to the 

removal of the phosphorus led to the consideration of 
whether the deoxidation of the steel cduld be arrived 
at in the same way—namely, whether a dephosphorised 
extra-mild, but highly oxidised steel, containing between 
0-06 per cent. and 0-1 per cent. of oxygen in the form 
of dissolved FeO, could be transformed into a high- 
quality steel. An investigation was therefore put in 
hand at the Ugine works. A two-electrode, specially 
equipped furnace having a non-conducting hearth, 
was selected for the experiments. In this, siliceous slags 
of varying composition were first melted over a bath of 
molten steel, the object of which was to provide a 
conducting path for the current. Notwithstanding 
an addition of about 10 per cent. of soda and 
the high temperatures worked to, the slag remained 
viscous ; after a small quantity, about 5 per cent., of 
manganese ore had been added, however, the thinning of 
the slag was deemed sufficient to enable the actual 
tests to be commenced. The first slag in the early 
stages of the experiments had the following analysis : 
SiO,, 60 per cent.; Al,O;, 15 per cent. ; CaO, 10 per 
cent.; MnO, 4 per cent.; Na,O, 10 per cent. This 
was altered shortly after to: SiO,, 70 per cent.; Na,O, 
30 per cent., with a view to obtaining greater fluidity. 
It was soon found, however, that such a slag was a 
bad conductor of heat and electricity, and that a lime 
addition would prove beneficial. This led to the 
following composition: SiO,, 70 per cent.; Na,O, 
25 per cent.; CaO, 5 per cent. 
The teeming into the ladle was conducted in the same 
way as for dephosphorising, i.e., rapidly, in a large jet 
from a height, so as to secure the required stirring-up 
action and slag-metal emulsion. The analyses of the 
steel from the first three casts are given in Table I :-— 


Taste I. 


Oxygen after the 
Stirring Action. 


| Oxygen before the | 


Cast | Stirring Action. | 


| Per cent. Per cent. 
First 0-055 0-015 
Second 0-054 | 0-017 
Third ; | 0-083 | 0-026 





In a subsequent test to establish finally the deoxidis- 
ing effect of the stirring action, half of a 15-ton charge 
was tipped into the melted slag contained in the 
bottom of a ladle, the other half being poured in the 
ordinary way into a ladle containing no slag. The 
quantity of aluminium necessary to kill the steel 
poured from the ladle containing no slag was found to 
be roughly double that used in the case of the steel 
poured from the ladle containing the melted slag. It 
should be emphasised, moreover, that the stirring action 
in the latter had not been so intense as it should have 
been, owing to complications brought about by the 
experimental conditions. With a very thin slag, the 
depth of which in the ladle was about 40 cm. (over 
15 in.), and by ensuring an intensive stirring action 
when teeming the steel into the ladle, the oxygen content 
was reduced from 0-061 per cent. to 0-012 per cent. 
Further researches indicated that there was no advan- 
tage in adopting a slag having a high degree of acidity 
if this were to be attended by a decrease in fluidity, 
the temperature of the slag remaining the same. The 
fundamental factor of the process is to obtain, by the 
stirring action referred to, the emulsion of the liquid 





the first and the last ingot was 0-007 per cent. for a 
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THE INVESTIGATION OF THE 
MECHANICAL BREAKDOWN OF 
PRIME MOVERS AND BOILER 
PLANT.* 

By L. W. Scuuster, M.A. 


The Use of Metallurgical Methods of Investigation.— 
The late Michael Longridge once expressed his regret 
that he had not had the benefit of a modern metallur- 
gical laboratory to assist him when he made his own 
investigations. In view of the testimony of so high an 
authority, the present author feels fully justified in 
touching lightly on the metallurgical side of failure when 
giving a mechanical paper. Though the author, after 
not inconsiderable experience, is of the strongest opinion 
that by far the majority of breakdowns in service are 
caused primarily by excessive stress or defective design, 
a small proportion have been hastened by the use of 
inferior material, or material that has been faultily 
heat-treated. The use of metallurgy in an investigation 
into failure in service has proved itself to be of inestim- 
able value, but in the inquiry it cannot of necessity have 
the value it has in an investigation of trouble during 
manufacture. If a practical engineer who has not 
studied metallurgy, and a metallurgist who has no 
practical engineering experience, are given a broken 
part and asked for the cause of failure, in nearly every 
instance the reply of the practical engineer will be of 
far more value to the user than that of the other. 
A metallurgist often finds what apparently is a serious 
defect, wile invention from the mechanical aspect 
shows clearly that that defect has had nothing to do with 
the failure. The argument used applies even more 
to an investigation undertaken by a chemist whose 
function should be to assist the engineer and the metal- 
lurgist. It is sufficient to know merely that a structure 
is faulty; such knowledge should always be accom- 
panied by knowledge of the amount by which the 
mechanical properties are likely to have been depre- 
ciated by the fault. For example, there are many 
instances where a metallurgist has pointed out that the 
broken part is in an incorrect state of heat treatment, 
whereas the only depreciation of mechanical properties 
may lie in its shock value, which has possibly fallen 
from 40 ft.-lb. to 20 ft.-Ilb., or not so much, while the 
principal cause of failure has actually been excessive 
mechanical stress steadily applied. 

The metallurgist should be in close touch with all the 
facts of a case. Essentials in making an investigation 
of failure in service are :—({1) Knowledge of the working 
conditions to which the part has been subjected and of 
mishaps it may have had to encounter. (2) Knowledge 
of methods of calculating stress and of estimating how 
stresses are distributed. (3) Knowledge of methods 
of manufacture. It is common for failure to be traced 
to some faulty manipulation on the part of the makers, 
or to such a cause as casting stresses. After these, 
metallurgy is a most valuable adjunct in an investiga- 
tion and is often indispensable. From time to time cases 
of breakdown occur where the metallurgist, even with- 
out engineering knowledge, is the most suitable person 
to undertake the investigation. His services are invalu- 
able in determining whether a broken part has been 
manufactured in a faulty manner, or whether a seeming 
fault is serious or not; and are placed last on the list 
merely because the circumstances leading to the usual 
breakdown in service are so often purely mechanical. 
During an investigation several faults may be found, 
but an inconclusive verdict ascribing each of these as a 
possible cause of failure is unsatisfactory. For a correct 
verdict the whole of the evidence must be weighed, and 
the essential picked out, if a useful lesson is to be learned 
from the accident. In sorting out the true cause, 
experience of failures is clearly a prime necessity. For 
example, there have been repeated instances where 
the crankshaft of an oil engine has failed, and the steel 
has been found to have an unsatisfactory structure. 
Although the shock value of the steel may undoubtedly 
have suffered from incorrect heat treatment, and the 
shaft may even have been subjected to shock during 
its life, the faulty structure may only have hastened 
failure and not been the principal cause. This may 
be established, for instance, because calculation shows 
that the stress has been excessive and other shafts 
having the same design and carrying the same load have 
not withstood an appreciably greater number of stress 
cycles, in spite of their containing a satisfactory 
structure. As a conclusion to these remarks attention 
is drawn to the danger of error that may arise in 
attempting to arrive at the cause of failure after only a 
cursory examination of a broken part. However many 
hundred failures of a type the author may have investi- 
gated previously, his experience is that any attempt he 
may make to assign the cause of a particular failure 
before investigation is almost sure to be erroneous. 
Extent of Weakness Caused by Segregations or Blow- 
holes.—The extent to which a defect weakens material 


‘Paper read before the Institution of Mechanical 
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depends entirely upon the position of that defect and | which it started; this may be found to be centred 
the form of stress to which the part is to be subjected. | at a part of high stress or again to have avoided what 
A simple part of circular section only will be considered, | appears to be a favourable starting centre. 


subjected to three types of loading. (1) Where a defect 


occurs at the centre of a member subjected to purely | degree of danger attached to a crack that develops in 
tensional stress and the stress is evenly distributed, | service. 
| was found to have been pieced together with a scarf 
| weld crossing the surface of fracture. 
|might have been attributed to weakness caused by 
| the weld, the origin of fracture was definitely traced 
| to lie at the circumference away from the scarf. The 
| shaft had broken at the same cross-section previously, 
|and the cause of the present failure was weakness, 
stiff design, the load almost entirely pull and push, and | the shaft when welded being obviously no stronger 
the stress across the full section low, the reduction in| than it was when formed of one piece. 
section caused by the cavity did not prove of importance | known by those with experience of failures that a steel 


the weakening effect is much the same as it is in a speci- 
men undergoing tensile test and often of no great 
moment. An example of this type was a piston rod 
containing a serious “ pipe.”” The danger with a fault 
such as this does not lie so much in the presence of the 
cavity as in the presence of irregularities in contour that 
lead to concentrations of stress. As the rod was of 


in spite of the magnitude of the defect. The rod when 
removed, although 53 years old, was no whit the worse 
for the experience. (2) Where a large defect occurs at 
the centre of a shaft in which the stress is mainly bend- 
ing and twisting, the stress is greatest at the surface 
and very low at the centre, and may therefore be of 
little importance. As a shaft, loaded in the manner 
under consideration, is not appreciably weakened by a 
comparatively large bore at the centre, and the wall of 


a pipe is not subjected to concentration of stress, a | 


pipe may be of little or noaccount. Shafts containing 


| broken gradually in a transverse direction, shows a 


| with the starting point®f failure as centre, each mark 
| indicating the stage of progress of the crack at a parti- 


The study of fractures is also useful in assessing the 
As a general example, a shaft that had broken 


Though failure 


It is well 
part subjected to fluctuating stress, when it has 


patch of smooth metal containing conchoidal markings 


cular stage. Cutting these markings at right angles 
will often be found radial markings or rays, which 
indicate the path along which the crack has progressed ; 
these markings often result from a slight change in 
level, and are then referred to as ridges. The starting 
point of failure is thus, as a rule, easy to determine, 
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serious pipes have to the author’s knowledge run for 
40 years or longer without showing signs of failure. The 
fact that a fault does not set up obvious danger is, of 
course, no excuse for a manufacturer to supply inferior 
material, and, even where it is permissible to run a 
crankshaft containing a defect along the body, it cer- 
tainly is not safe to run a shaft where the defect extends 
to a crank web or to the neighbourhood of the surface. 
Naturally a shaft containing internal stress or an inter- 
nal quenching crack must always be looked upon as 
source of danger. (3) When a large defect occurs at the 
centre of a steam turbine rotor it is situated at the part 
where the stress, which is mainly centrifugal, is greatest, 
and the defect becomes vital. Several failures of this 
type have occurred, and an example is provided by 
a piped high-speed rotor, the failure being encountered 
by the author ten years ago. The centre of the ingot 
was defective, the rotor burst, the machine being 
wrecked beyond recognition. Failure occurred after 
the machine had been in operation for a year. In modern 
practice, where rotors are bored and examined with a 
periscope, such a defect would have been detected before 
the machine was put into service. 

The Starting Point of Failure.—It is often of the 
greatest importance to determine definitely where 
fracture has commenced, for two reasons :—(1) After 
disaster to an engine through failure of a faulty part, 
it is common to find a mass of broken, twisted, and 
cracked members, such as pistons, cylinder ends, 
shafts, link motions, bolts, bed frames, &c. The 
author does not remember an occurrence of this kind 
where it has not been possible to make sure which 
part it was that failed first by finding a gradually- 
creeping crack, say at a connecting rod bolt that has 
failed and liberated the connecting rod and the piston. 
(2) Though, in an investigation of an individual part 
that has failed, there may be a metallurgical defect 
at the surfaces of a fracture, it by no means follows 
that the first crack has been set up at the defect, or 
that the principal cause of failure has lain in the presence 
of the defect. A fracture is often made up of inde- 
pendent cracks, and an investigator should be able 
to deduce which crack has broken out first. The 
ability to ascertain the true cause of a failure some- 
times depends on knowledge of the exact position at 
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and sometimes, but not as a rule, can be just as easily 
identified when the part is of wrought iron. At the 
part where final rupture occurs a coarse crystalline 
patch is formed. 

The photograph, Fig. 4, shows a common form of 
creeping fracture, which clearly started at the right- 
hand bottom corner of the keyway. It shows the 
curved marks of progression, the radial lines along 
which the crack progressed, and the final tear. The 
final area of rupture may be small compared with the 
total cross-section of the part; it may even be less 
than 10 per cent. of the total area. Though this form 
of failure is perhaps looked upon as typical, and is 
certainly very common, it is by no means universal. 
When a part such as a shaft breaks, the opposing 
surfaces of the fracture are very apt to rub up against 
each other and receive severe damage, making it 
difficult to determine the course of fracture from an 
examination of a single surface, but as a projecting 
part on the one surface corresponds with a depression 
in the other, and vice versa, information not obtainable 
from the one part can be got from the other. A com- 
bined examination of the two parts enables the whole 
or the greater part of the course of a fracture usually 
to be traced with ease. It is by no means uncommon 
for creeping cracks to start at two independent 
positions. 

« A creeping crack does not necessarily extend radially 
from a single starting point on the circumference, 
but is often a continuation of a series of outbreaks 
from neighbouring points on the surface, the level of 
individual outbreaks being slightly different. Where 
the individual outbreaks join up with one another, 
separation takes place in a plane perpendicular to the 
original plane, and a radial ridge results. When a 
crack has started in this manner, the creeping crack 
starts either before or after the outbreaks have joined 
into one another. Neighbouring outbreaks lying at 
different planes may on extension pass one under the 
other without meeting, but it is common for outbreaks 


result of a sharp perpendicular extension at one of the 
lateral boundaries); a ridge, which, in general, is deeper 
than that previously described, is there formed. Ridges, 
if examined with a magnifying glass, may, even if 
the planes lie very close to one another, be seen to 
consist of a tear where perpendicular separation has 
taken place, or, if slow separation has taken place, 
they may themselves contain a secondary set of 
ridges marking the course of fracture from one 
plane to the other. The presence of these types of 
ridge shows definitely that perpendicular or axial 
cracks have formed after a transverse crack, a point 
that has proved of importance in diagnosing certain 
complicated failures. Fig. 8, showing the broken piston 
rod of a pneumatic hammer, illustrates not only 
the starting of cracks from many points on the circum- 
ference at nearly the same plane, but the formation 
of a crack at a plane at a very different level. Here 
longitudinal separation in between the two planes of 
failure resulted from the presence of a longitudinal 
path of weakness, which took the form of slag threads. 
The conchoidal markings on the main plane of fracture 
are of particular interest; instead of being concave 
to a starting point they are convex to the circumference, 
as at the interior of the rod progression has taken 
place almost uniformly over a large arc. 

Evidence of Hammering.—In the investigation of 
failures one of the essential things that should be 
looked for is evidence of ill-usage or maladjustment. 
For instance, it is common to find that cotter holes 
have been severely bulged owing to the mechanic’s 
excessive zeal with a sledge hammer when tightening 
up a key, or to the hammering that has resulted in 
service from an ill-fitting key. Again, in a large 
percentage of cases, marks produced by chattering 
in service are found on the parts; these are frequently 
found on connecting rod bolts, either at the surface of 
the shank, at the base of the head, or at the inner 
surface of the bottom nut. Among other affected parts, 
it is common to find that chattering has occurred 
between the neighbouring members at an end of a 
connecting rod or at the shank of an overhung crank- 
pin. Such a happening gives distinct evidence that 
the parts have been loose, and have hammered against 
each other, and suggests that shock may have caused a 
reduction in life. 

Energy Required to Cause First Failure—The standard 
Izod test is probably more useful than any other for 
indicating in a speedy manner which of several steels 
of the same tensile strength is the most suitable for an 
engine part. It records, however, the energy required 
to induce a crack and propagate it across the specimen. 
In service, unless there is a jam or an untoward circum- 
stance, a working member of an engine does not break 
suddenly through its mass; a skin crack is formed, and 
the extension of this across the section is gradual. 
When once an incipient transverse crack is formed, 
say either from fatigue or shock, the part for the present 
purpose may be considered to be little better than one 
that is completely ruptured. Izod tests do not, 
therefore, show to what extent there is danger that an 
incipient crack may result from shock in a given 
material, and the development of a modified form of 
impact test, recording the energy required to form 
the first visible crack, might well give very useful 
information to the engineer. It is certainly true 
that a crack when once started, will develop more 
quickly in a non-ductile than in a ductile material, 
and that its progress will be retarded when the material 
is fibrous; with such materials there is therefore a 
greater possibility of discovery of the crack before 
ultimate failure. From this point of view the total 
energy for fracture given by the Izod test does bear 
some relation to what usually happens in practice. 

Unfortunately, if the test were to be made by 
applying blows of increasing intensity until the first 
visible crack was formed, the material would become 
cold-worked, and the test again fail to be representative. 
In the investigation of failures it is often essential to 
ascertain the extent to which the material has suffered 
as a result of being strain-hardened or otherwise cold- 
worked, and for this purpose the bend and Brinell 
tests are much used. If only the stresses have been 
applied uniformly the standard Izod test gives repre- 
sentative results, but, unfortunately, in a large number 
of instances the outer skin only of the metal has been 
work-hardened and the test cannot be utilised to the 
best advantage ; not only the thickness of the specimen, 
but also the cutting out of the notch, detracts from 
the result. A modified form of Izod test, to meet 
this condition also, would be of considerable service ; 
for such a test thin specimens, though they are apt to 
give erratic results, would necessarily have to be 
employed. 

(To be continued.) 








CALENDAR.—We have received a monthly tear-off 
calendar from Messrs. The South Wales Electric Power 
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CONTRACTS. 


In connection with their 
programme for the current year, contracts for a total 
quantity of 70,000 tons of steel rails have been allocated, 
by the London Midland and Scottish Railway, among 
a number of British manufacturers. Of the total, Messrs. 
The United Steel Companies, Limited, are to supply 
18,850 tons; Messrs. Barrow Hematite Steel Company, 
Limited, 12,800 tons; Messrs. Colvilles, Limited, 11,290 
tons; and Messrs. British (Guest, Keen, Baldwins) 
Iron and Steel Company, Limited, 7,550 
remainder will be supplied by Messrs. The Steel Company 
of Scotland, Limited; Messrs. The Shelton Iron, Steel 
and Coal Company, Limited; Messrs. The Lancashire 
Steel Corporation, Limited; Messrs. Cargo Fleet Iron 
Company, Limited; Messrs. Dorman, Long and Com- 
pany, Limited; and Messrs. The Skinningrove Steel and 
lronworks. 

Messrs. Dorman, Lona anp Company, Liurrep, 55, 
Broadway, London, 8.W.1, have secured a contract for 
the supply and erection of the steel frame for the Regal 
Theatre, Canterbury, in which 200 tons of steel will be 


used. 


permanent-way renewal 


tons. 


Messrs. Merroponrran-Vickers Etecrricat Com- 
PANY, Lourrep, Trafford Park, Manchester, have obtained 
the contract for a complete 105,000-kW turbo-alternator 
set, comprising turbine, alternator, condensing plant, 
feed heaters, and auxiliaries, to be installed in the 
Battersea Station of the London Power Company, 
Limited. The turbine will be of the three-cylinder im- 


The | 


pulse type and will be designed for initial steam conditions | 


of 575/600 Ib. per square inch gauge, at a total temper- 
ature of 850 deg. F. The unit will run at 1,500 r.p.m. 


Messrs. CC. A. Parsons AND CoMPANY, 
Heaton Works, Newcastle-upon-Tyne, have received 
from Mesars of India, the order 


Martin and Company, 
for a steam turbine of 4,000-kW capacity, complete with 
alternator and condensing plant, for the United Pro- 
vinces Electricity Supply Company, Lucknow. The 
unit will supply three-phase current at 3,300 volts, 
the steam pressure being 250 Ib. per square inch, and a 


vacuum of 27 in. being maintained with circulating 
water at 85 deg. F. 
Messexs. Arias Dieser. Company, Liurrep, New 


Oxford House, Hart-street, London, W.C.1, have received 
an order for two engines, each developing 625 b.h.p., to 
be installed in a new twin-serew vessel to be built by 
Messrs Henry Robb, Limited, for Messrs. Coast Lines, 
Limited. They have also secured an order for a 725-b.h.p. 
engine, to be installed in a coaster to be built by Messrs. 
Scott and Sons, Glasgow, for the Canterbury Steamship 
Company, Limited, New Zealand. A further order 
comprises twin-screw engines, aggregating 660 b.h.p., 
to be installed in a large grain-carrying barge, for Messrs. 
The Red Barge Line, Montreal, for service on the Great 
Lakes The engines for the first two vessels are being 
constructed in Glasgow by Messrs. British Auxiliaries, 
Limited, while the engines for the last vessel are being 
built at Stockholm 

Bevurss and Morcom, Limrrep, Ledsam-street 
Works, Birmingham, 16, have received numerous orders 
for reciprocating motor-driven and other 
during the past three months These have been placed by 


Merars 


compressors 


collieries in South Wales, Yorkshire, and Nottingham 
shire, by South African gold-mining companies, and 
by mining and other companies and corporations in 


various parts of the world. 


Tue Markine or Imrorrep ENGtIneerRine MATERIALS. 
The Board of Trade informs us that, in pursuance of 


Section 7 of the Merchandise Marks Act, 1926, draft 
Orders-in-council have recently been laid before Parlia- 
ment requiring various imported goods to bear an 


indication of origin on sale or exposure for sale in the 


United Kingdom. These include revolving chucks for 
lathes and other machine tools, bifurcated or tubular 
rivets, and reinforcement materials (comprising mesh- 
work or lattice built up from iron or steel wire, and 


helicals, spirals, stirrups, and hoops of iron or steel). 
The draft Orders are being published, and copies will be 
obtainable shortly from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C.2 


MANCHESTER ASSOCIATION OF ENGINEERS.—At the 
seventy-seventh annual general meeting of the Man- 
chester Association of Engineers, jheld in March, Dr. 
r. B. Morley, of Messrs. Galloways, Limited, was 
elected president for the coming year in succession to 
Mr. Julius Frith. Dr. Morley has contributed several 
papers to the Association, and is the holder of both of the 
Association's Gold Medals. He is a Doctor of Science 
of the University of Glasgow, and for some years was a 
lecturer in engineering at that University. The formal 
induction of the president was preceded by a lecture on 
“The Facilities, Equipment, and Current Research 
Work carried out in the Engineering Department of the 
National Physical Laboratory,”’ by Dr. H. J. Gough. 


FaraApDaAy House ScHoLarsnie EXAMINATIONS.— As 
the result of the entrance-scholarship examinations, held 
at Faraday House Electrical Engineering College, 
Southampton-row, London, W.C.1, on April 4, 5, and 6, 
the Faraday Scholarship of 80 guineas a year, tenable 
for two years in College and one year in a works, has 
been awarded to Mr. T. V.,R. Wilson; and the Maxwell 
Scholarship of 60 guineas a year, tenable for two years in 
College and one year in a works, to Mr. W. T. Duerdoth. 
Exhibitions of 40 guineas per annum, tenable for one 
year in College and one year in a works, have also been 
awarded to Messrs. G. G. Searrott, D. Kann, and H. A. 
Erith, and a similar Exhibition, but valued at 30 guineas 
per annum, has been gained by Mr. C, A, E, Chandler, 


LIMITED, | 








ENGINEERING. 


PERSONAL. 


Mr. Rotanp DwuNKERLEY, comptroller of Messrs. 
The United Steel Companies, Limited, 17, Westbourne- 
road, Sheffield, 10, has succeeded Sir Reginald Townsend, 
K.C.B., Director General of Government Factories, as 
president of the Institute of Cost and Works Accountants. 

Tae Committee or Lioyp’s Recister or SHIPPING 
recently decided to strengthen the Technical Committee 
of the Society, in view of the increasing importance of 
electrical installations, by the election of Sir Holberry 
Mensforth, K.C.B., and Lieut.-Col. A. P. Pyne, who are 
intimately connected with the electrical industry. 
Furthermore, Mr. G. ©. Watson has been appointed 
Senior Electrical Engineer the Chief Engineer 
Surveyor’s staff. 

Messrs. Untrep ENGINEERS AND FounpDERS, LIMITED, 
9, Royal Metal Exchange, Swansea, have recently 
opened a London office at 9, Victoria-street, S.W.1, 
Mr. Dennis Thomas, a director of Messrs. Thomas and 
Clement, Limited, one of the associated companies, will 
be in charge of the London offig. 

Dr. M. L. Kaun has been appointed, by Messrs. The 


on 


General Electric Company, Limited, Magnet House- 
Kingsway, London, W.C.2, to the position of chief 
engineer of the Engineering Department at Witton 
Works, Birmingham, thereby taking over the duties 


hitherto performed by the late Mr. R. Orsettich. Dr. 
Kahn has been chief of the Design Department at Witton 
for the past 20 years. 

Mr. R. H. Tree, the chief clerk of the Institution of 
Electrical Engineers, who is well known to almost all 
the members, will retire on June 30, when he will have 
completed 46 years in the service of the Institution. 
Altogether, Mr. Tree has been connected with the 
Institution for some 53 years, having, previous to 
joining the Institution staff in 1887, been for some years 
in the employ of Sir Francis Bolton, who was one of the 
two co-founders of the Institution, and in whose office 
its Council and other meetings were frequently held. 

Mr. Avan E. L. Cuortton, C.B.E., M.P., President of 
the Institution of Mechanical Engineers has been appointed 
by the Prime Minister to represent His Majesty's 
Government at the World Power Conference, to be held in 
Copenhagen, Stockholm and Oslo, from June 26 to July 9. 





The Association of Engineering and Shipbuilding Draughts- 


men. The Critical Speed of Shafts. By W. R. Nrep- 
HAM. London: The Draughtsman Publishing Com 


pany, Limited. [Price 2s. net.] 
Meitteilungen aus den Kaiser-Wilhelm-Institut fer Eisen- 


forschung zu Diisseldorf. Vol. XIV. Parts 1 to 20. 
Diisseldorf: Verlag Stahleisen m.b.H. [Price 27 
marks. ] 
Metric Tables. By Str G. L. Moteswortn. Seventh 


edition, revised and enlarged, by W. H. Moresworru. 


London: E. and F. N. Spon, Limited. [Price 2s. 6d. 
net. ] 

Air Ministry. Aeronautical Research Committee Reports 
and Memoranda. No. 1476. Stressless Corrosion 


Followed by Fatique Test to Destruction on Aluminium 


Crystal. By H. Govueu and G. Forrest. [Price ls. 
net.] No. 1483. Periodic Flow Behind an Airscrew. 
By C. N. H. Lock and D. M. Yearman. [Price Is. 
net.] No. 1493. Stability on the Water of a Seaplane 
in the Planing Condition. By W. G. A. PERRING. 
[Price 3s. net.] No. 1494. Airflow about Aeroplanes 
shown by Wool-Tufts By B. M. Jones and J. A. G. 


Hastam. [Price ls. 3d. net.] London: His Majesty's 
Stationery Office 

La Irrigazione in Terra di Bari con li Acque dell’ Ofanto. 
By Dorr.-Inc. Rarraete Tramonte. Bari: Guis 
Laterza and Figli. 

Progetto di Irrigazione nelle Province di Taranto-Brindisi- 


Lecce con le Acque del Bradano. By Dorrt.-Ina. 
Rarraete Tramonte. Bari: Guis Laterza and 
Figli 

Le Acque del Fortore per L'Trrigazione Agricola. By Dorrt.- 
Ine. RAFFAELE TRAMONTE Bari: Gius Laterza and 
Figli 

Il Bacino Imbrifero dell! Ofanto. By Dorrt.-Inc. Rar- 
FAELE Tramonte and G. Passarecia. Bari: Gius 


Laterza and Figli. 

Regolazione dellé Acque del Fiume Ofanto. By Dorr-Ina. 
Rarraete Tramonte. Bari: Gius Laterza and Figli. 

Der Chemie-Ingenieur Vol s Physikalische 
irbeitsprogesse des Betriebes Part 11. Mechanische 
Materialtremmung. Edited by A. Euckxen, M. Jaxon 
and F. Haper. Leipzig: Akademische Verlagsgesell- 
schaft m.b.H. 

The Parish Pump and How it Works. 
Ways in which your Rates are Spent ; 
London : Ivor Nicholson and Watson, Limited. 
le. net 

Tables Annuelles de Constantes et Données Numeriques. 
Art de L'Ingenieur et Métallurgie. Edited by L. 
Descrorx. Paris: CGauthier-Villars et Cie. 

Edward Octon, Jr.. 4 Memorial. Columbus 
University Engineering Experiment Station. 

La Gravitation et les Mouvements des Corps Celestes. 
C. Boeresco. Bucarest: J. N. Copuzeanu. 

The Design of Steel Mill Buildings and the Calculation of 

Framed Structures. By Mito 8. Ketcnum. 
Fifth Edition. London: MeGraw Hill Publishing 
Company, Limited. [Price 36s. net. 

Department of Scientific and Industrial Research. 


in Account of the 
By G. K. Wrienrt. 
[Price 


Ohio State 


By 
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Report 


for th Year 1931-32. London His Majesty's 
Stationery Office. [Price 3s. net.]} 
Electric Circuits Simply Explained By F. H. Taytor. 


London 


Percival Marshal] and Company, Limited. 
[Price Je 


net, | 





[May 5, 1933. 
TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Diesel Generating Set-—The supply of a Diesel generat- 
ing set. The Egyptian Ministry of Education, Cairo ; 
June 15 (Ref. No. A.X. 11,783). 


Motor-Driven Magneto Generators.—The supply 
15 motor-driven magneto generators for 220-volt, alter 
nating-current, 50-cycle, single-phase supply. The 
Government Supplies Board, Pretoria ; June 2 (Ref. No. 


A.X. 11,785). 

Elements for Leclanché Cells.—The supply of 6,000 
sac-type elements for type W.K.2 Leclanché cells. The 
Government Supplies Board, Pretoria; June 2 (Ref. No. 
A.X. 11,786). 


of 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—While the improvement which recently 
developed in several sections of the local staple trades 
has been maintained, weakness still persists in other 
directions. Taken on the whole, however, more depart- 
ments are benefiting from the better buying movement, 
which is now gaining ground. The raw and semi- 
finished steel branches are operating at reduced capacity, 
but output is maintained at the recent level. The scrap 
market tends to ease, but prospects are good, and values 
have been well maintained. A survey of the heavy 
engineering and machinery trades reveals an erratic 
state of affairs. The opinion is strongly stressed that 
the potential demands for steel are substantial, but the 
temporary financial and political unsettlement is mili- 
tating against large shipbuilding, railway, and other 
big steel consuming schemes being proceeded with. 
Railway rolling stock makers are finding difficulty in 
securing fresh contracts to replace expiring work. 
Business on overseas account lags, but trading trans- 
actions with India tend to increase. Orders from China, 
however, are meagre. The position of departments 
producing mercantile and naval steel is more hopeful. 
The demand for steelworks machinery and related plant 
is disappointing on both home and export account. 
Increased activity is reported in the manufacture of 
motor-car steel and fittings. Stainless steel, rustless 
iron, and acid and heat-resisting materials are making 
progress. A contract for 3,000 ft. of stainless steel 
tubing for hand-rails for an electric power station 
has just been completed locally. The call for steel 
strip is stronger. Output in this area approaches 
20,000 tons per month, which is almost double that of 
three or four years ago. Headway continues to be 
made in the production of magnets and magnet steel 
for consumption by the motor car, electrical, and wireless 
industries. Enquiries for steel and steel products are 
Among the latest in circulation are 


more numerous. 
those from London for bullet-resisting waistcoats, and 
from Birmingham for safety-razor steel. Sheffield 


Corporation have placed contracts for tramcar seating, 
trucks, cable, and fuseboards. The gross turnover of the 
tool trades is in excess of that of a year ago, and orders 
are coming to hand more liberally. Improvement has 
developed in the manufacture of farm and garden 
implements. Output of hacksaws and blades and twist 
drills has been fully maintained. Recent progress reported 
in the demand for files has weakened. Increased building 
trade activity has resulted in a healthy demand for 
builders’ tools, and general household ironmongery. 

South Yorkshire Coal Trade.—The gross demand for 
fuel has undergone little change. Most classes of coal 
are in limited request. Export requirements are not 
very substantial, but prospects tend to improve. An 
enquiry for over 20,000 tons of steam coal has been 
received from Sweden. Industrial fuel is in demand at 
recent prices. Small coal is a quiet market. Consump- 
tion by the textile industries shows no improvement. 
A decline has also been experienced in the demands of 
electricity undertakings. The house-coal market has 
developed slight weakness. Reductions from ls. to 2s. 
per ton have come into foree. The demand for foundry 
and furnace coke is quiet on both home and export 
account. Quotations are: Best branch hand picked, 27s 
to 28s.; Derbyshire best house, 22s. to 23s. 6d.; Derby- 
shire best brights, 18s. to 20s.; screened nuts, 16s. to 
18s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s. ; rough slack, 8s. 6d. to 9s. 6d.; nutty 
slack, 7s. to 8s. 6d.; smalls, 5s. to 6s. 





Rerarm or Svuear-Beet Presses BY WELDING. 
Messrs. Barimar, Limited, 14—18, Lamb’s Conduit-street, 
London, W.C., have recently carried out an interesting 
repair for the United Sugar Company, Limited, Bury 
St. Edmunds. The latter firm is engaged in the manu- 
facture of sugar from beet, in the course of which process 
the roots are reduced to pulp in large presses. An 
essential feature of these presses is a large spindle, 
about 12 ft. long, and weighing 25 ewt., carrying the 
cutters. Parts of two of these cutters were broken 
away, owing to the introduction of stone, or some other 
hard foreign matter, with the beets, thus rendering them 
ineffective. Messrs. Barimar were, however, able to 
make a successful repair by cutting out the broken 
portions, casting pieces of the correct shape and size to 
take their place and welding them into position. _The 
damaged sections ranged from pieces at the tops of the 
cutters about 6 in. long to other pieces about 2 ft. long 
by nearly | ft, deep, 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Pig-Iron Price Increase.—Following agreement reached 
recently between Tees-side and Midland makers, the 
Central Pig-Iron Producers’ Association, at a meeting 
at Stoke, have decided upon slight increases in the price 
of Midland foundry pig-iron in a number of Lancashire 
and Yorkshire zones. The Manchester area is not 
affected, but in the Blackburn, Preston, Bolton, Bury, 
Wigan, Bradford, Shipley, and Leeds neighbourhoods, 
rates have been advanced by from ls. to 28. 6d. per ton. 
In the West of England and South Wales, where, some 
time ago, the control of prices was discontinued on 
account of acute Continental competition, no change 
has been made. The advances in the Northern zones 
are, in effect, a reversion to the original zone rates. 
These existed before the Midland producers, when 
competition was at its keenest with the Tees-side group, 
cut their rates in certain areas which, by reason of 
differences in transport costs, offered a better field for the 
North-East Coast manufacturers. 

General Conditions.—In the Manchester area there is 
no apparent falling-off in the quantities of cheap scrap 
which, of late, have adversely afiected foundry-iron 
sales, and, in consequence, local consumption of pig-iron 
continues on a disappointingly low scale. A few steel 
manufacturers report a rather better demand and an 
improved outlook, but generally, throughout the heavy 
industries of the North-Western area, the outlook re- 
mains uncertain. In a number of sections which have 
been doing a steadily increasing business with Russia, 
it is hoped that an amicable settlement will be arrived at, 
at an early date, in order to allow trade to return to its 


normal course. Garden-tool manufacturers are rela- 
tively well employed. 
Recent Contracts.—Messrs. Simon-Carves, Limited, 


Cheadle Heath, near Manchester, who have remained 
consistently busy for a considerable period, have improved 
their order book with the receipt of contracts for the 
construction of coal-washing plants for the Wemyss 
Coal Company, Limited, Fifeshire, and for Messrs. 
Stewarts and Lloyds, Limited. The order for the last- 
named firm is for a complete coal-handling plant, having 
a capacity of 400 tons per hour for Corby, near Kettering. 
The order comprises a coal washery of 125 tons an hour 
capacity, with a dust-extracting plant and coal-storage, 
blending, handling, and crushing plant. Messrs. George 
Fletcher and Company, Limited, Derby, are constructing 
machinery for three sugar mills in India. Messrs. 
Nasmyth Wilson and Company Limited, Patricroft, near 
Manchester, have just completed two locomotives 
specially built for desert work on the Egyptian State 
Railways Western Oasis route. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There is little change in the 
state of the Scottish steel trade this week, but one or 
two establishments have a moderate amount of work on 
hand. Generally, however, there is a shortage of specifica- 
tions for the home market, as consumers are not inclined 
to enter into commitments any distance ahead so long 
as the world’s markets are so unsettled. The export 
side of the business is rather poor, and while inquiries 
are certainly fairly plentiful, the tonnage generally is 
small. Conditions in the black-steel sheet trade vary a 
little, but the lighter gauges are still the best side. The 
heavier sorts were a trifle better for a few days but are 
again far from active, while gaivanised sheets are not 
meeting with anything like the demand expected during 
the spring months.. The general outlook is not very 
encouraging. Prices are as follows :—Boiler plates, 91. 
per ton ; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 
per ton; black steel sheets, }-in., 8i. r ton; and 
galvanised corrugated sheets (No. 24 gauge), 11l. 15s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland there is noimprovement t© report, 
and while one or two works have recently been in receipt 
of a few more specifications, the bulk of the business 
passing is of small dimensions. The re-rollers of steel 
bars are quiet, and complain of the severity of the com- 
petition from Continental material which they have to 
face. Prices current are as follow :—‘‘ Crown” bars, 
91. 15s. per ton for home delivery, and 9I. 5s. per ton for 
export ; and re-rolled steel bars, 7/1. 58. per ton for home 
delivery, and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade-——No change has taken place 
in the Scottish pig-iron industry during last week, and as 
the foundry trade continues extremely dull, the demand 
from that source is very poor. Hematite iron is also 
very quiet owing largely to the dullness in the steel 
trade. Export orders are of little consequence at present. 
The following are the current market quotations :— 
Hematite, 66s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 67s. per ton, and No. 3, 658. per 
ton, both on trucke at makers’ yards. 


Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 29, amounted to 90 tons. 
Of the total, 80 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year, the figures 
were 187 tons overseas and 338 tons coastwise, making 
the total shipment 525 tons. 

: Shipbuilding —While the shipbuilding industry in 
Scotland has marked a decided improvement since the 
beginning of this year, and a number of yards have a 
fair amount of work on hand, the output during the past 
four months only consisted of 11 vessels with a total of 
15,255 tons, which shows very clearly the low state of 
the trade during last year. The bookings were miserable, 
with the result that the launching figures for 1933 will 





make very poor reading. Reports from other centres 
are no less favourable, but it is no consolation to know 
that the tonnage launched this year from the Scottish 
shipyards represents fully three-quarters of the total 
output of the United Kingdom. During the past month 
the figures for this district are as follows :— 


Vessels. Tons. 


The Clyde ees ee sso 2 1,870 
The Forth ons owl “ee 1 908 
The Tay ... oe ae one — _ 
The Dee and Moray Firth = = 
Total ... 3 2,778 


The Clyde total is one of the poorest on record and 
only brings the year’s output to 6 vessels, totalling 
10,840 tons. New work is coming very slowly at the 
—— time, and only two contracts were reported as 
ooked during the month of April. Messrs. Scott and 
Sons, Bowling, received the order for a motor coaster 
of 175 ft. for the Canterbury Steamship Company, of 
New Zealand, and Messrs. Henry Robb, Timited, Leith, 
secured the contract from Coast Lines, Limited, to build 
a coaster of 1,000 tons. Both these vessels are to be 
fitted with Atlas Polar engines. There are inquiries 
in the market for several vessels, but in no case is the 
tonnage very large. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Merchants have not much 
Cleveland pig iron on hand, and makers are in quite 4& 
strong position as stocks are light and the limited make 
is well taken up. Ironmasters continue to reserve to 
themselves the right to cover direct the needs of principal 
home consumers so that second-hand dealings are much 
restricted. Overseas sales are far from numerous or 
heavy, although quotations for shipment abroad are sub- 
stantially the recognised market rates for other business. 
For local use, No. 1 Cleveland is 65s.; No. 3, g.m.b., 
62s. 6d.; and No. 4, foundry, and No. 4, forge, each 
61s. 6d. For supply to North of England buyers outside 
the Tees-side zone, quotations are 2s. above the foregoing 
figures, and delivery prices to customers in the Glasgow 
area are ruled by No. 3 at 62s. 9d. 

Hematite—Conditions in the East Coast hematite 
department are little altered. Stocks are heavy and 
increasing, and buyers endeavour to break the market 
values that have ruled for some time, but producers 
are loth to lower quotations and indeed, suggest that 
prices—which are altogether unremunerative—are more 
likely to advance than otherwise. Local consumption 
is increasing, and deliveries to Sheffield and uth 
Wales are maintained. The same figures are named for 
export as for home trade. Ordinary qualities are 59s., 
f.o.t., and f.o.b., and No. 1 is put at 59s. 6d. 

Foreign Ore.—There is little business in foreign ore 
beyond small prompt purchases of particular qualities. 
Nominally, market rates are based on 15s. 3d. c.i.f. Tees 
for rubio of 50 per cent. quality. 

Blast-Furnace Coke.—Durham blast-furnace coke 
is plentiful, and market transactions are few. Good 
medium qualities are on sale at 15s. 6d., delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel values are steadily upheld, and 
there is rather more inquiry for one or two commodities. 
Semi-finished steel producers have a good deal of work on 
hand, and orders are still being secured, though some 
buying of foreign material is reported. Manufacturers 
of shipbuilding requisites are a little busier, but are 
much in need of more work. There is a little improve- 
ment in the demand for railway material, and the situa- 
tion in the constructional steel branch is rather better. 
Common iron bars are 91. 15s. ; best bars, 101. 5s. ; double 
best bars, 10/7. 15s.; treble best bars, 11/. 5s. ; i 
(parallel), 8/.; packing (tapered), 101.; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 128. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
11. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 158.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 
91. 10s. for delivery to home customers, and 81. 10s. f.o.b. 
for shipments abroad ; and galvanised corrugated sheets 
(No. 24 gauge), 111. 15s. for delivery to home customers, 
and 101. 10s. f.0.b. for shipment overseas. 

Scrap.—tIron and steel scrap is in little demand, local 
consumers being well bought and values are weak. 
Light cast iron is 35s.; heavy cast iron and machinery 
metal, 40s.; and heavy steel 35s. 

Imports of Iron and Steel.—Statistics issued this week 
show that imports of iron and steel to the Tees in the 
past six months amounted to only 7,676 tons, com 
with 82,415 tons for the corresponding period a year ago. 
Unloadings last month amounted to 2,535 tons, compris- 
ing 754 tons of pig iron, 1,506 tons of crude sheet bars, 
billets, blooms and slabs, and 275 tons of plates, bars, 
angles, rails, sheets, and joists, compared with 12,572 
tons in April last year, comprising 1,584 tons of pig iron, 
10,420 tons of crude sheet bars, &c., and 568 tons of 
plates, bars, angles, &c. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees in April were 1,500 tons larger than 
the March loadings, and the heaviest of any month this 
year, amounting to 33,367 tons, of which 19,669 tons 
went coastwise, and 13,698 tons went overseas. Of the 
12,614 tons of pig iron cleared last month, 4,842 tons 
went to Scotland, 4,190 tons to Wales, and 1,385 tons to 
Denmark. Among the principal customers for steel were : 
the Union of South Africa, 3,342 tons ; China, 2,082 tons ; 
Argentina, 1,656 tons; and India, 1,467 tons. 





NOTICES OF MEETINGS. 





Royat Socrety or Arts.—Monday, May 8, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture III. 
“Goldsmiths’ and _ Silversmiths’ Work—Past and 
Present,”” by Mr. W. A. Steward. Wednesday, May 10, 
8 p.m. “ Education for Industry on the Continent and 
in this Country,” by Mr. A. Abbott. 

InstIruTIOn OF ELecTrricAL ENGINEERS.—North 
Midland Centre: Tuesday, May 9, 5 p.m., The Uni- 
versity, Leeds. “‘A Model of the Electric Field,” by 
Sir J. J. Thomson. Hampshire Sub-Centre : Wednesday, 
May 10, 7.30 p.m., Municipal om - Portsmouth. 
“ Ultra-Short-Wave Developments,” by Col. 8. 
Angwin. London: Thursday, May 11, 6 p.m., Victoria- 
embankment, W.C.2. Annual General Meeting. Scottish 
Centre: Friday, May 12, 7.30 pe Foresters’ Hall, 
Dundee. Faraday Lecture: “Lightning—And How the 
Engineer Deals with its Effects,”’ by Prof. J.T. MacGregor- 
Morris. 

InstITUTION oF CrviL ENGINEERS.—-Tuesday, May 9, 
6 p.m., Great George-street, 5.W.1. Annual General 
Meeting. 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, May 
9, 7 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual General Meeting. ‘“ Principles of 
Directive Street Lighting,” by the President. 

InsTITUTE oF FuEL.—Wednesday, May 10, 6 p.m., 
Chemical Society’s Rooms, Burlington House, Piccadilly, 
W.1. (1) “Economic Regenerators for Open-Hearth 
Furnaces,” by Dr. Ing. H. Trinius. (2) “ Calculations of 
Open-Hearth Regenerators,” by Mr. H. Southern. (3) 
‘“* Air-Gas Flow in Open-Hearth Furnaces,” by Dr. V. H. 
Legg. 

InstrruTe oF Merats.—Wednesday, May 10, 8 p.m., 
Institution of Mechanical Engineers. May Lecture: 
“Quenching and Tempering Phenomena in Alloys,” by 
Prof. A. Portevin. 

InstrITUTION oF StRucTURAL EnNGINEERS.—Thurs- 
day, May 11, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
“ A Structural Steel Review,” by Mr. H. V. Crabtree. 

INSTITUTION OF MuNICIPAL AND County ENGINEERS. 
—Northern Irish District : Friday, May 12, 3.30 p.m., The 
“Carlton,” Donegall-place, Belfast. (1) “ Evolution of 
Road Administration and Transport in Northern Ire- 
land,” by Mr. J. W. Leebody. (2) “ Public Cleansing 
in Lisburn,” by Mr. R. E. L. Clarke. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Fuel Oil Taz and ’Buses.—Cardiff City Council Trans- 
port Committee, who recently decided to convert a 
number of old petrol-engined "buses to compression- 
ignition engines using heavy fuel oil, called upon their 
manager (Mr. Wm. Forbes) for a report upon the effect 
of the new tax on fuel oil. The manager stated that 
instead of the saving in cost by using heavy fuel oil 
being 2d. per mile it would be 1}d. per mile. It was 
decided to fit two "buses with compression-ignition 
engines —— by the Associated Equipment Company, 
and six with Crossley engines. 

Swansea New Power Station.—Arrangements are 
being made for the official laying of the foundation stone 
of the new Swansea super-power generating station, at 
Tir John North, by Sir Andrew Duncan, chairman of the 
Central Electricity Board, on May 18. Sir Andrew and 
Sir Archibald Page, general manager of the board, will 
arrive at Swansea on May 17, and will be the guests of 
the Mayor, Councillor D. Evans, J.P., at the Mansion 
House. 

Aerodrome for Swansea.—Swansea Corporation have 
under consideration a scheme, prepared by their borough 
engineer, for an aerodrome to cost 27,0001. 

Labour Questions on Swansea Main Sewer Works.- 
Messrs. Kinnear, Moodie and Company, contractors for 
sections of the big Swansea main-sewer scheme involving 
heavy deep tunnel work, have replied to a charge of 
unnecessarily importing labour by stating that men 
trained as shield-tunnel drivers were not available in 
the district. Local men refused to be trained for the 
work, and skilled men could hardly be expected to 
undertake to train men when they knew that the quicker 
the men became efficient the sooner their own services 
would be dispensed with. The contractor offered to open 
up more work in the Morriston district where unemployed 
miners could be engaged. Messrs. Melville, Dundas and 
Whitson, contractors for the Mumbles to Brynmill 
section, have asked the Corporation to agree to about 
ten bricklayers being imported to act as leading hands to 
work with local bricklayers. Most of the bricklayers 
employed had left work because of efforts to increase the 
rate of bricklaying. The Corporation declined to be 
involved in the dispute. 

Cardiff Reservoir Mishap.—When the reservoir keeper 
at Cardiff Cartref storage reservoir in the Brecon Beacons 
was opening the outlet valve into the first pipe line, the 
door ap to have become detached from the spindle 
and almost closed the valve. The breakage cannot be 
repaired or the damage inspected without almost empty- 
ing the reservoir. For the present the second pipe line 
has to be depended upon. 

Bristol Channel Ship-repairing.—Two steamers left 
Cardiff last week without being repaired, and will 
probably be repaired on the Continent in consequence of 
the Boilermakers’ Society instructing their men to work 
only on @ rota system, which the employers declined to 
agree to. After a conference on Monday, the boilermakers, 
on Tuesday morning, decided to withdraw the rota 
demand, and work was resumed on Tuesday afternoon 
under the previous conditions. 
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EXHIBITS AT THE LEIPZIG FAIR. 


(For Description, see Page 481.) 




















Fie. 48. Automatic Frep Gear FoR Press; Messrs. MASCHINENFABRIK 


WEINGARTEN. 


























Fie. 49. 


ConTro or Cracks IN Concrete Roaps.—A promising ; strips of thin sheet steel laid edgewise. 
method of constructing concrete roads so that a con-| of relatively short length, and are bent into a zig-zag 
secured, has| form with right-angle corners. 


tinuous surface without visible cracks is 
been developed by Captain D. G. McLea, 
68, Victoria-street, London, S.W.1, and is described in | 
@ brochure entitled “ Improved Concrete Roads.” The 
illustrations in this show that the road is made in two 
courses, t.¢., a continuous bed of concrete, reinforced if 
necessary, acting as a foundation, and a discontinuous | 
layer of concrete panels forming the pavement and given | 


* 
® continuous surface finish. The panels are formed by | occur. 


M.1.Min.E., | laid in 


vertical 


PATTERN PuNCHING ATTACHMENT FOR Press; MEssRs. 
ERDMANN KIRCHEIS. 


diagonally to the length of the road, 
steel rods are then inserted through holes in the strips 
at the corners right across each square. These prevent 


being prevented by the bounding strips. 
rest on a hard foundation, deflection under load cannot 





Fie. 50. 400-Ton Press; Messrs. MascHINENFABRIK 
WEINGARTEN. 


the concrete in sufficiently small masses to render the 
change of volume due to expansion or contraction so 
small that internal stresses causing cracking are not 
set up, #.e., the minute increase or decrease in area of the 
panels occurs within their own bounding strips. The 
usual pavement for the traffic surface of either a new or 
reinforced road is 3 in. thick, the strips being 2 in. deep 
and the els 12 in. square. The method has been 
tested one e variety of conditions during the past three 
years, and sections of concrete road embodying it are 
now under observation by the Ministry of Transport. 


These strips are 


When the zigzags are 
~ pockets, lying 
are formed. Short 


position contiguously, 


movement of the panels, horizontal movement 
As the panels 


The rationale of the method is that of making 
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the fact that the above is our SOLE ADDRESS, 
and t no connection exists between this 
Journal and any other publications bearing 
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“ ENGINEERING” may be ordered from any 
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stalls, or it can be supplied by the Publisher, post free, 
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POLLUTION AND VENTILATION. 


Amone the novel experiences which befall the 
newcomer to an industrial centre in Lancashire or 
the West Riding of Yorkshire, probably none leaves 
a more lasting impression than the view across a 
thickly populated valley on the first fine morning 
in ‘“‘ Wakes Week.” The temporary cessation of 
industry has extinguished not merely the factory 
fires but most of the domestic hearths as well, and 
the all-pervading pall of smoke, which for months 
has been so usual and inevitable as to be unremarked, 
is for a little while lifted to reveal unexpected land- 
marks, and perhaps a certain grim beauty hitherto 
unsuspected. The contrast thus brought into 
prominence by a general local holiday is far more 
striking than the seasonal variations of atmos- 
pheric pollution over most centres of dense popula- 
tion, yet the latter are discernible clearly enough 
to indicate that radical changes of industrial and 
domestic practice will be necessary before our air 
is as pure as it might be. No doubt it is safe to 
assume that conditions to-day are an improvement 
on those of a decade or two ago, and whilst the 
prevention of atmospheric contamination will be 
achieved, ultimately, only by the slow moving 
processes of legal enactment it is some satisfaction to 
realise that the trend of public opinion is reflected 
in the investigations now being conducted through- 
out the country under the direction of the Depart- 
ment of Scientific and Industrial Research. Since 
the early part of 1914, gauges for the measurement 
of the pollution deposited from the atmosphere 
have been in use at numerous centres, and the 
analyses of the deposits have furnished valuable 
information as to the nature, amount and secular 
variation of the principal constituents. The 
organisation of the work in Great Britain involves 
co-operation between an Atmospheric Pollution 
Research Committee, who act in an advisory 
capacity on experimental and technical matters, 
and a number of municipal authorities, industrial 
undertakings and scientific institutions who con- 
tribute to the cost of the work and maintain and 
operate most of the deposit gauges. These gauges 
are bottles, protected from damage by frost and 


designed to prevent the introduction of extraneous 
matter, into which impurities deposited from the 
atmosphere are washed by rain and analysed at 
monthly intervals. Since the inception of the work, 
the number of gauges in operation has increased 
steadily, and during the year covered by the recently 
published Eighteenth Report,* the interest taken by 


88 local authorities, as evinced by a total of 90 stations, 


has been well maintained despite the financial 
difficulties of the times. 

The investigation of atmospheric pollution is at 
present restricted to the examination and collation 
of periodic analyses, and whilst the figures given by 
the Report can be of service by revealing new sources 
of impurity, or in assessing the merits of ameliora- 
tive measures, any deliberate endeavour to restrict 
contamination is as yet largely the outcome of 
individual enterprise. Instances do, of course, 
exist of effort and expense being incurred in the 
cause of atmospheric purity, and the isolated case 
of to-day will no doubt become the general practice 
of to-morrow. But it would be premature to accept 
optimistically the conclusions regarding pollution 
improvement drawn from a superficial study of the 
Report. An attempt has been made this year to 
get a single figure representing the degree of im- 
provement or otherwise in the atmosphere of the 
country based on the results of stations where 
averages are available over the past four or five 
years. When all the 47 such stations are considered, 
this statistical method shows a general reduction of 
deposited impurity, particularly as regards solid and 
tarry constituents. At a number of north country 
stations, moreover, ranging from Glasgow to Wake- 
field, the figures for the year under review indicate 
a reduction in all compounds of sulphur, chlorine 
and ammonia in addition to solids. “It is evident 
therefore,” says the Report, “ that certain stations 
have definitely improved the condition of their 
atmosphere’; but whilst this is undoubtedly the 
case, it is scarcely less true that the records reflect 
rather the melancholy state of industry than any 
widespread change of heart in those chiefly respon- 
sible for pollution. A closer examination of the 
recorded deposits of tar, which is pre-eminently 
a product of domestic fires, tends to support this 
view, revealing increases or static conditions at 
more than half the gauges considered. In the matter 
of pollution by domestic chimney smoke London 
is an especially bad offender if, as is probably the 
fact, the abnormal recent deposits of tar reported 
from Golden Lane, and of sulphates at Ravenscourt 
Park, are definitely to be associated with the com- 
bustion of bituminous coal. 

With the exception of lime, which can usually 
be traced without much doubt to cement works, 
the tar, sulphates and ammonia compounds are 
probably the only constituents of pollution for which 
an origin can with any degree of certainty be 
assigned. When, moreover, it is appreciated that 
the contents of the gauges are often wind-borne 
for considerable distances, and are eventually 
deposited more or less adventitiously by rain, it 
becomes evident that with even less confidence 
can deductions be made regarding the situation of 
sources of pollution. A case in point is provided by 
the small town of Ashington in Northumberland 
which holds the unenviable record for last year with 
an annual total deposit of 738 tons per square 
mile. The unlikelihood of such a place, despite its 
proximity to a coalfield; being responsible for all 
the impurity collected in its gauge, no less than the 
unexplained sudden increases of sulphates deposited 
at Ravenscourt Park, rather suggest that the 
present mode of measuring pollution is open to 
improvement. The fact that the deposit recorded 
in a particular locality may, however unjustly and 
ignorantly, reflect adversely on its claims to be 
regarded as a health resort, lends urgency to a 
problem which is, actually, receiving the attention 
of the Research Committee. A simple method, 
involving the exposure of glass plates, has had to 
be abandoned after trial as unsatisfactory, but an 
improved method of dust counting, now being 
developed, appears more promising. The estimation 
of a single chemical ingredient of atmospheric 
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pollution apparently presents less difficulty and 
considerable success has attended a method, devised 
by the Building Research Station, of obtaining an 
index of sulphur impurity by measuring the chemical 
change which takes place in exposed cylinders 
coated with peroxide of lead. 

Combustion engineers are keenly aware of the 
corrosive properties of sulphur compounds, and of 
their influence in raising the dew-point of relatively 
cool flue-gases, leading to the anomalous efficiencies 
sometimes observed with air preheaters. On the 
larger scale of atmospheric pollution, similar effects 
take place. Not only is sulphur a notoriously potent 
agent of corrosion and weathering, but it assists to 
an important extent in producing fog. The sulphur 
acids or salts, acting as nuclei of condensation and, 
in the case of sulphuric acid at any rate, being highly 
hygroscopic, tend to cause fogs under conditions 
which might otherwise not produce the same result. 
The part played by atmospheric sulphur as a pre- 
disposing cause of condensation fog, often accom- 
panying smoke haze and aggravating it, is a deduc- 
tion from the Report which loses nothing in impor- 
tance from the fact that little improvement has been 
observed in the purity of London air during the past 
ten years. In view of the enormous loss and waste 
caused every year by fog in and around London, it 
must be some consolation to the engineer to reflect 
that his smoke-producing contrivances are less 
blameworthy than the housekeeper’s, and that he 
alone makes any serious attempt to reduce sulphur 
pollution. 

Corrosion is not, unfortunately, the sole nor even 
the gravest consequence of polluted air. At worst 
its attack is directed against material things, whereas 
the toll of contamination in impaired human health 
and vitality is as much beyond estimation as beyond 
dispute. Indeed, the noxious contents of the deposit 
gauges—tar, insoluble ash, sulphur, chlorine, 
ammonia, and lime—are really a sterling tribute 
to the adaptability of a race which manages to 
strive and sometimes to thrive on such an atmos- 
pheric diet. Apart from the obvious evils of toxic 
impurities in the air, two other physiological effects 
of pollution are attracting increasing attention. One 
is the restriction of sunlight, with regard to which 
some convincing experiments have been conducted 
at two stations in Halifax where pollution deposits 
and sunshine records have been taken over a period 
of twelve months. These two stations are subject 
to the same general weather conditions and would, 
but for the differences of pollution, receive the same 
amount of sunlight. Actually the pollution deposit 
at one station is rather more than twice that at the 
other, and this difference is clearly reflected in the 
light transmission which, taken over the whole year, 
is 25 per cent. greater at the less contaminated 
station. Even more significant is the reduction of 
sunlight, small in any event, received in the winter 
months, for the ratio for December is 1-8 to 1 in 
favour of the cleaner air. 

The other physiological aspect of atmospheric 
impurity concerns the action of particulate matter 
as a vehicle of bacterial infection. The question 
thus raised covers a wide field and includes not 
merely atmospheric poilution on a large scale, but 
also the ventilation of buildings. It is thus a 
matter with which engineers are closely concerned, 
and with which they may well take themselves to 
task since the hitherto accepted criterion of good 
ventilation is rather the quantity than the quality 
of the air supply. It is difficult to avoid agreeing 
with Dr. J. S. Owens that this is an irrational 
position calling for a radical change. In a thought- 
provoking paper which he read last February before 
the Royal Sanitary Institute, Dr. Owens points out 
the futility of taking carbon dioxide concentration 
as an index of air purity whilst entirely neglecting 
the harmful constituents. Where the issue is a 
simple one like the removal of rock dust, fumes or 
other specific injurious products of industrial 
operation, much has already been done and is still 
being done. When it comes, however, to matters 
of bacteria counts and human resistance to infection, 
even the most versatile engineer may be excused for 
feeling somewhat out of his depth. On the other 


hand the demand for artificial ventilation tends to 
become more acute with the development of large 
office buildings, mass entertainments and closed 
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transport vehicles. An excellent case is thus made 
out for co-operation between the medical and 
engineering professions by a man who is qualified 
in both, and the circumstance that Dr. Owens may 
impoverish his medical colleagues for the benefit of 
his fellow engineers takes nothing from the interest 
with which we look forward to a future paper which 
shall be as informative as his last one was stimu- 
lating. 


| THE TRAVEL OF WIRELESS WAVES. 


Tue twenty-fourth Kelvin Lecture was delivered 
by Sir Frank Smith, K.C.B., C.B.E., D.Sc., F.R.S., 
at a meeting of the Institution of Electrical En- 
gineers on Thursday, April 27, the subject being 
** The Travel of Wireless Waves.” 

The story of the travel of wireless waves was, 
said Sir Frank, in the main a story of the radio- 
telegraphist surprising himself and others by doing 
things which he was hardly expected to achieve, of 
the physicist offering qualitative explanations of 
these achievements, and of the mathematician 
bringing up the rear in a constant effort to make his 
too simple world of theory sufficiently complicated 
to agree with experimental facts. 

When an electric field, produced by an alternating 
current of high frequency, was applied to a vertical 
antenna on the earth’s surface (the latter being 
regarded as a perfect conductor) the magnetic lines 
of force were horizontal, and energy was transmitted 
outwards by the electric lines at the rate of about 
300,000,000 m. per second. 
energise the antenna so that much of the electric 
field was directed upwards, and so that some of 
the lines of force did not make contact with the 
earth. These constituted space waves. It was 
obvious that apart from diffraction, refraction and 
scattering, the waves could not reach any point on 
the surface of a sphere, like the earth, which was 
not visible from the antenna. The questions 
therefore arose whether the diffraction and refrac- 
tion of wireless waves were so large as to explain 
their transmission round the world, and whether 
the conception that long electric waves travelled 
exactly like light waves was correct. Many years’ 
work by some of the most distinguished of the 
world’s mathematicians did not bring this apparently 
innocent problem to a solution, until it was shown 
that not only was the effect of the waves which 
passed through the earth trivial compared with 
that of those which travelled round it, but that the 
effect of the latter was trivial compared with the 
values actually measured. Measurements of the 
intensity of received signals, in fact, gave results 
much greater than those arrived at from theoretical 
considerations. There were also striking differ- 
ences between the day and night readings, between 
sunrise and sunset, and with different wave-lengths. 
But the biggest shock to the theorists was provided 
by amateurs operating on very short waves and by 
systematic experiments which showed that such 
waves gave better results over very long distances 
than long ones, the intensity of the signals received 
being many millions of millions of times greater 
than the calculated values. It was apparent, 
therefore, that there was some important factor 
that had not been taken into consideration. 

The need for a reflecting region in the upper 
atmosphere to explain these results had been 
recognised in 1902 by Kennelly and Heaviside, 
while in 1912 Eccles had pointed out that the icnisa- 
tion of the upper air might affect the travel of wireless 
waves through it, and suggested that the diurnal 


It was possible to 


variations of signal intensity were due to changes | 


in this ionisation produced by solar radiation. 


According to the geophysicist the earth formed the | 
bed of an ocean the lower layer of which was called | 
Of the processes taking place in | 


the troposphere. 
that layer only the thunderstorm was of importance 
in the study of wireless waves. The roof of the 
troposphere was known as the tropopause and was 
marked by a sudden cessation of the more or less 
steady fall of temperature with height which occurred 
below it. It was situated at a height of about 
10 km. or 11 km. over Europe, and at about 15 km. 
or 16km. over the equator. Above the tropopause 
was the stratosphere, the upper portion of which 
might be conveniently called the ozonosphere, 
though there was no definite boundary between the 
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= In this region, which was situated at a height 
of about 50 km. there was a great deal of ozone. 
which had probably been formed by the absorption 
of ultra-violet light. This ozone was at a high 
| temperature for such a height and tended to de- 
compose rapidly after formation. The result was 
that the ionisation, which was believed to accom- 
pany the formation of this ozone, would be rapidly 
reduced after sunset. High above the ozone layer 
atomic oxygen at a lower temperature probably 
existed, and this might also be ionised. A study of 
| the aurora showed that at heights of from 90 km. 
| to 500 km. charged particles, which it was believed 
had been projected from the sun, though they might 
have been formed in the earth’s atmosphere, 
streamed in spiral paths towards the magnetic 
poles. The result was that not only was there an 
ionised conducting layer at some height above 
90 km., but that its conductivity varied with its 
direction, so that electromagnetic waves penetrating 
it would be polarised. This layer might be likened 
to a spherical conducting layer, and there was 
something equivalent to a hemispherical conduct- 
ing cap facing the sun. The conductivities of 
these layers were appreciable and were many times 
greater by day than at night. There might also 
be very large conducting clouds of charged particles 
tens of thousands of miles away. The conductivity 





| of these layers depended on electrons and on ions, 


the probable ionising agents being ultra-violet light 
and charged or neutral particles projected from 
the sun. The average height of the layers was 
somewhat problematical. The ozone was, however, 
most dense at about 50 km., while nitrogen and 
atomic oxygen existed at very great heights. The 
cathode streams producing the aurora were from 
87 km. to 370 km. high. 

The numerical computation of the life history of 
an electric wave which had been projected upwards 
into the geophysicist’s atmosphere had recently 
become possible by a direct development from the 
electrical theory of optics. Expressions for the 
refractive index and absorption coefficient could 
thus be obtained in terms of the number and pro- 
perties of the charged particles. Eccles had pointed 
out that an electro-magnetic wave travelling 

| through a medium containing ions would set the 
| latter in motion, and that the secondary radiation 
| from these ions moving at the frequency of the 
primary wave would give the effect of an increase 
in the velocity of travel of the original wave. This 
increased velocity would cause refraction, so that the 
original signal proceeding upwards from the earth 
to the ionosphere (the name given to the conducting 
region) would be bent back earthwards. Long 
waves, moreover, would be bent more than short, 
and would tend to lose their energy more rapidly. 

If it was assumed that all very long waves were 
reflected from the ionosphere, that medium waves 
were reflected, except at nearly normal incidence, 
and that even waves of 50 m. were reflected at large 
angles of incidence, the tracing of the path of the 
ray was easy. It was, however, of more interest to 
assume that most of the short and medium waves 
penetrated the lower layer of the ionosphere, and 
were refracted in an ionised medium of considerable 
depth, many of them being sufficiently bent to turn 
to earth. With short waves, say 50 m. long, the 
ground ray would be fairly rapidly attenuated, and 
when 5 kW was used in the antenna it would 
not give an audible signal with the usual type 

of receiver over a distance of more than 9 
miles. The upward rays would, however, penetrate 
the lower portion of the ionosphere, and after 
| suffering slight bending, would proceed to higher 
| layers, where the ionisation was more intense and 
where the absorption of short waves was very small. 
Here some of the waves might have their wave front 
nearly normal to the earth’s surface, and might 
travel round the world, while others would proceed 
upwards and be lost in outer space. Others again 
would be so much refracted that they would emerge 
from the lower layers of the ionosphere with ver) 
little attenuation and would impinge on the ground 
some 2,500 miles from the transmitter. At distances 
of more than 2,500 miles there would be large areas 
‘* illuminated ” by these waves, but there would be 
an annular zone about 2,400 miles wide over which 
no useful signals could be received. The distance 
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between the inner and outer circles of the zone was 
called the “skipped” distance. If the length of 
the waves was increased the distance over which 
the ground ray was audible would increase and the 
‘skipped ’’ distance would diminish, until it 
vanished, and the ground ray and the ionospheric 
ray would meet on the ground for a wave-length of 
about 75m. If the wave-length were diminished the 
‘* skipped ”’ distance increased until it was greater 
than half the circumference of the earth. The space 
wave would then never return to earth. This 
critical wave-length was about 10 m., its ground 
distance being about 20 miles. 

When medium waves, say 261 m., were used for 
comparatively short distances the ground ray was 
the decisive factor, and the range in this particular 
case would be about 250 miles, the energy in the 
antenna still being 5kW. Ifthe space ray penetrated 
the ionosphere it would be bent to such an extent 
that it would come to earth in the vicinity of the 
transmitter. In other words, the “skipped ”’ distance 
would be zero and there would be an overlap between 
the ground ray and the ionospheric ray. Hence, a 
receiver within 250 miles would simultaneously 
receive energy from the ground and from the space 
ray, and as, in general, these would differ in phase, 
owing to the different distances travelled, inter- 
ference phenomena must be expected. As the 
ionisation was continually changing and the phase 
relationship also changed, the intensity of the 
resultant signal would fluctuate, and fading would 
result. 

If the wave-length were increased to, say, 20,000 m., 
the waves suffered little absorption by the earth and 
would travel over the surface for a great distance. 
If the space portion of the wave penetrated into the 
ionosphere, which was improbable, it would be 
considerably attenuated and would suffer refraction 
at such a sharp angle that it would emerge towards 
the earth at a comparatively short distance from 
the transmitter, thus producing interference with 
the ground ray. It was probable that much of the 
energy would be reflected from the base of the 
ionosphere. The effect of this on the ground ray 
would be the same as if refraction had occurred, but 
the energy would be greater. 

During the day-time the travel of the ground wave 
was practically the same as at night. The space 
wave would, however, be confronted with a greatly 
increased ionisation in the ionosphere, and the lower 
ionised layers would be nearer the ground. All the 
refracted waves would therefore suffer more absorp- 
tion than at night, the “skipped” distances would 
be different, and the reception of the shorter waves 
would not be so good. In general, the intensity of 
the received signals would vary with the wave- 
length, with the time of day and with other factors, 
including solar activity. 

Appleton had conceived a beat method of 
measuring the height of the ionised layers in which 
a 400-m. wave was transmitted, though instead 
of the frequency being maintained constant it was 
varied continually and uniformly. The ground and 
space rays were simultaneously received at a 
station some 50 miles distant, the frequencies of the 
two rays at any particular instant differing by an 
amount depending on the difference of the two 
paths, on the rate of change of frequency, and on 
the velocity of the waves. If the frequency had 
been changed at the rate of 1,000 per second and 
there was one beat per second, the ionospheric ray 
would have travelled for 1/1,000 second longer than 
the ground ray, and the difference of path would be 
186,000 divided by 1,000, or 186 miles. 

By this means results were obtained with 400-m. 
waves which were conclusive of the existence of a 
layer, as predicted by Kennelly and Heaviside, at 
an average height of 100 km. When the ionisation 
density was believed to be very small, as just before 
dawn, it was also found that the height appeared 
to change suddenly from 100 km. to 230 km., or 
even to 350 km. With the advent of sunrise the 
100-km. layer was apparently restored. With 
shorter waves the greater effective heights were 
maintained for a long time, but with very long wave- 
lengths the height was always about 100 km. 

The existence of two layers instead of one and 
the definite measurement of the number of electrons 
per cubic centimetre led to a modification of the 
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picture of the ionosphere as the geophysicist saw it. 
There was very little ionisation between the two 
regions, and almost certainly a fairly steep decrease 
of ionisation at the top of the Kennelly-Heaviside 
layer. It appeared that the ionisation in this layer 
was sufficiently great to reflect both the very long 
and the medium waves. The short waves were not 
reflected from the Kennelly-Heaviside layer, but 
from the Appleton layer. Very short waves, about 
10 m., penetrated both layers. 

As regards the cause of ionisation, Chapman had 
recently given reasons for believing that the ionising 
agent in the lower region consisted of neutral 
particles shot out by the sun and travelling in 
the upper region of ultra-violet light. These theories 
were tested during the total solar eclipse of August 
31, 1932, by making measurements of the critical 
frequency of penetration in the way already 
described. The data obtained appeared to estab- 
lish beyond doubt that the principal ionising agent 
was ultra-violet light. The possible bombardment 
of the earth by numerous neutral particles was not 
wholly excluded, though undoubtedly the evidence 
was against it. The answer to the question whether 
the lower regions of the ozonosphere were electro- 
magnetically reflecting was not unambiguous, 
though it might be safely concluded that a con- 
ducting layer existed at a height somewhere between 
30 km. and 40 km. This layer had a very ill- 
defined under-surface but acted as a good reflector 
for a glancing incidence. Its height was probably 
greater in winter than in summer, being about 65 km. 
and 50 km., respectively. Reflection at a level of 
40 km. to 50 km. was likely to be associated with 
such heavy absorption as to return no measurable 
energy to ground level, a conclusion which was in 
full agreement with the inferences to be drawn from 
the geophysicist’s fairly complete knowledge of the 
physical state of the atmosphere up to 50 km. 


NOTES. 
THe OricruvaL Murpock LocoMoTIvE. 

At a recent meeting of the Birmingham City 
Council, the gift by the Birmingham Chamber of 
Commerce to the city of the original Murdock 
locomotive was accepted, and the formal presenta- 
tion of the engine was made at the Council House 
on Monday last, at a function presided over by the 
Lord Mayor and Lady Mayoress, Councillor H. E. 
Goodby and Mrs. Goodby. The engine, it will be 
remembered, was the first locomotive which ever 
ran in England and was constructed by Murdock 
in 1781 at Redruth, Cornwall, although it did not 
run under steam until some three years later. It 
is about 14 in. in height, 19 in. in length and 7 in. in 
width over the driving wheels. The boiler, of copper, 
had an internal flue and was heated by a spirit 
lamp. A double-acting cylinder was fitted into 
the boiler and the piston rod was coupled to a 
beam which drove the cranked axle through a con- 
necting rod. A single wheel mounted in a fork was 
used for steering. The engine, which was exhibited 
in Cairo during the recent International Railway 
Congress, was purchased from William Mallabey 
Murdock, the great-grandson of the inventor, in 
1883, by Richard and George Tangye, from whom 
it was acquired by the Birmingham Chamber of 
Commerce. The Public Libraries Committee have 
taken charge of the gift. 


Tue Instrrution or Mrytna anp METALLURGY. 


Perhaps because but little which is not depressing 
can be said at the present time with regard to the 
base-metal industries, gold and gold-mining was 
referred to by several speakers at the annual 
dinner of the Institution of Mining and Metallurgy, 
held on April 26, at Grosvenor House, Park-lane, 
London, W.1. The Rt. Hon. Sir Hugh O'Neill, Bart., 
P.C., M.P., for instance, in proposing the toast of 
“ The Institution,”’ expressed the view that a greater 
production of gold would solve many of the present 
financial difficulties of the world, and, in responding, 
the president, Dr. S. W. Smith, C.B.E., A.R.S.M., 
who occupied the chair, referred to the work of the 
Royal Mint and mentioned that it had been his 
lot to certify the value of some 100,000,0001. of 
gold coin after re-converting it into ingots. Dr. 
Smith also referred to his recent visit to Canada as 





the representative of the Institution. The toast 
of “ Our Guests ” was proposed by Mr. G. W. Gray, 
A.R.S.M., the president-elect, who especially 
welcomed those connected with the financial side 
of the industry. He referred in sympathetic 
terms to the recent experiences of the engineers of 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, in Russia, and pointed out that mining 
engineers were generally received as honoured 
guests in foreign countries—an attribute of the 
profession which was most highly appreciated. This 
toast was acknowledged by Col. Sir A. Weston 
Jarvis, C.M.G., M.V.O., and by Sir Murdoch 
MacDonald, K.C.M.G., C.B., M.P., the former 
referring particularly to the development of the 
gold mining industry in South Africa. The British 
Empire, he said, produced some 72 per cent. of the 
total gold production of the world, and over half 
of the Empire gold production came from the Rand 
mines. Sir Murdoch MacDonald referred to the 
close connection between mining engineering and 
civil engineering, and pointed out that many roads, 
railways, and harbours were constructed by the 
civil engineer to facilitate mining operations. 


IMPROVEMENTS IN MINERAL TRANSPORT. 


A memorandum, which has been prepared by the 
Rolling Stock Committee of the Steel Industry 
and has been sent this week by the British Steelwork 
Association, Artillery-row, Victoria-street, London, 
S.W.1, to the Minister of Transport, Members of 
Parliament, railway companies, wagon owners, 
and others, deals with a state of affairs which, 
whatever the reasons for its perpetuation, reflects 
no great credit on the transport industry. The 
document first of all points out that our railways 
are severely handicapped in their task of carrying 
annually some 250,000,000 tons of coal and other 
minerals by being obliged to employ, to much too 
large an extent, wagons of great age and obsolete 
design, the result being that slow schedules are 
necessary and the cost of maintenance is heavier 
than it need be. The low unit capacity of many 
of these vehicles also increases the deadweight 
that has to be hauled and multiplies shunting and 
congestion. To improve this state of affairs it is 
considered that when replacements are necessary, 
as they soon will be, 20-ton steel wagons should, 
where possible, be used, and that the capacity 
should in no case be below 12 tons. A restriction on 
wagons of less than the latter figure, of course, 
already exists, but the prohibition has done little 
or nothing to encourage the building of larger sizes, 
with the result that the average is still very low. 
The reason for this is clear. The wagon owner, 
and a large proportion of the wagons in use are 
privately owned, has no incentive to substitute 
modern units for obsolete rolling stock, as except 
in the case of the Great Western, he receives no 
concessions from the railways if he does so. In 
other words, any economies realised by the use of 
improved methods of haulage are entirely absorbed 
by the railway company. It is, therefore, suggested 
that a rebate of 5 per cent. should be given for all 
minerals carried in fully-loaded 12-ton wagons, and 
of 10 per cent. when fully-loaded 20-ton wagons 
are used. It is argued that such rebates could be 
well afforded, owing to the reduction in the gross 
loads which would have to be hauled. Finally, it 
is contended that all new wagons should be of steel, 
as this would not only make for greater durability 
but would assist an important native industry. 








Tae Tevstar—Kretinca Ratway, Liravanu.—The 
importance of the Telsiai-Kretinga Railway, in Lithuania, 
opened last autumn, lies in the fact that it gives a direct 
connection for the port of Memel to the interior. The 
line was projected as far back as 1920, and in 1923 
preliminary work was begun, but owing to failure to 
float a foreign loan the Government was forced to build 
the line with its own resources. In 1925, a length of 
56 km. (Siauliai-Telsiai) was opened, but the second 
section was not put in hand till 1928 for lack of money. 
Tenders were, however, invited, but it was not until 
1930 that a contract was let to a Danish firm; this was 
for the length of 71 km. from Telsiai to Kretinga. The 
cost of the entire line of 127 km. has been Lits 34,000,000. 
The new line shortens the distance from North and 
East Lithuania to Memel by 60 km., and this, on the 
traffic, will mean a substantial saving in operating costs. 
Towns on the new route will be able to develop freely, 
and through traffic from the port to Soviet Russia is 


expected to receive an impetus, 
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THE INSTITUTION OF MECHANICAL 
. ENGINEERS. 


Tue last ordinary general meeting of the session 
of the Institution of Mechanical Engineers was held 
on Friday, April 28, at Storey’s-gate, St. James's 
Park, London, 8.W.1. 
during the first part of the meeting by the President, 
Mr. Alan E. L. Chorlton, C.B.E., M.P., and during 
the latter part by Colonel A. E. Davidson, D.S.O., | 
vice-president. 


The chair was occupied | 
| 





BREAKDOWNS OF PoweER PLANT. 


After the completion of the ordinary routine 
business, the President called upon Mr. L. W. 
Schuster, M.A., to read a paper entitled “ The 
Investigation of the Mechanical Breakdown of 
Prime Movers and Boiler Plant.” The paper was 
read in abstract, and was illustrated by lantern 
slides, several of which were not embodied in the 
paper. We commence to print an abridgment of 
it on page 488 of this issue. 

Sir Henry Fowler, K.B.E., past-president, opened 
the discussion. Though the paper, he remarked, 
contained an enormous mass of material relative 
to breakdowns, in his opinion, certain essential 
information was lacking in a great many instances. 
He referred to particulars of the microstructure and 
analysis of the metals concerned in the various 
failures. It was chiefly on such data that conclu- 
sions likely to offer satisfactory guidance for the 
future could be based. He had had the oppor- 
tunity of examining practically all the failures that 
had occurred on the railways with which he was 
connected over a period of about 30 years. The 
authors’ experience had covered a wider field, yet 
his own more restricted one had demonstrated the 
value of the information which was, unfortunately, 
unrecorded in the paper. Some of the axles and 
other parts described were of material so bad 
that it should never have been used. Not only was 
precise specification necessary, but careful examina- 
tion of the material proposed for important working 
parts should be made both by the microscope and 
analysis. Sir Henry then referred to the cases 
quoted in the paper of bad material having a long 
working life. He thought these cases were apt to 
be unduly stressed, and it should not be forgotten 
that they were unusual. There were many more 
instances in which a defective microstructure had 
fully accounted for the short life of the parts 
concerned. 

Sir Henry then instanced a case in which close 
examination of microstructure of certain trouble- 
some crank axles had led to the adoption of milder 
and tougher steels for this work. A _ certain 
number of non-metallic enclosures were inevitable 
in such a large mass of comparatively unworked 
steel as a locomotive crank-axle, and by adopting 
a tougher steel the stresses tended to spread round 
the enclosures. The actual result in the cases 
quoted was that the life of the parts had been 
doubled, and when he had ceased his connection 
with that activity of the London Midland and 
Scottish Railway, it had been increased to three 
times what it had originally been, and there had been 
a much lower number of failures. He laid great 
stress upon the importance of guarding against 
non-metallic enclosures, and the adoption of material 
allowing stress distribution, particularly in those 
cases in which the nature of the design called for a 
change of section. The term “fatigue” had not 
been used unti] well on in the paper, personally he 
had always looked upon such creeping cracks as 
described in the earlier part of it as fatigue flaws. 
The fractures had all the appeatance of those ob- 
tained by submitting ordinary bars to fatigue tests. 
He then drew a sketch of an axle of a locomotive 
tender with outside bearings, and stated that in a 
number of such cases small cracks transverse to the 
axis had appeared on the surface of the axle in a 
plane situated about } in. inside the outer edge of 
the wheel seating. Generally, there were two planes 
close together. These cracks occurred after con- 
siderable service of 10 or even 20 years, and their 
appearance was somewhat of a puzzle. Perhaps 
the comparatively light load had something to do 
with it. This explanation might be offered as a 
reason for the long life, in some cases, of bad 
material. The stresses might be light. Sir Henry 








ENGINEERIN 


__[May 5, 1933. 





concluded his remarks by observing that any 


sudden change of section was to be avoided as far 


as possible, and referred to a paper read before the 
Institution* entitled “The Use of Soap Films in 
Solving Torsion Problems.’ This paper, he thought, 
showed very clearly the effect of sudden changes of 
section and resultant stress concentration. The 
locomotive crank-axles to which he had referred 

been very carefully considered in design so as to 
avoid sudden changes of section and this, no doubt, 
contributed to the improvement shown after the 
adoption of tougher material. 

Professor Gilbert Cook said that, apart from the 
value of the paper to operating engineers, it was 
of interest to those concerned in investigating cases 
of brittle fracture in metals, which, by the ordinary 
tensile tests, appeared to be ductile. The author 
had not discussed at any length the mechanical 
tests applied to parts which had cracked in service, 
and had made suggestions regarding a modified 
Izod test. This test had been the subject of 
considerable discussion during recent years, and a 
wide diversity of opinion existed concerning it. 
The author had stated that the Izod test did not 
reveal the liability of a material to develop a crack 
as the result of shock, and had been led to that 
conclusion by the consideration that the energy 
expended in an Izod test was divided between 
that required to cause the first crack and that 
required to propagate the crack across the specimen. 
The suggested modified test for determining the 
energy required to cause an incipient crack really 
amounted to an impact test without breaking the 
specimen. Such a test would be very difficult to 
make, and even if it could be carried out it might 
be asked whether it would have any greater dis- 
criminating value than the normal Izod test. The 
view was strongly held that the energy required 
to propagate a crack was a very small proportion 
of the total energy expended, and if the experimental 
basis for this view were sound, then it was reasonable 
to suppose that the Izod test did measure the energy 
required to cause an initial crack. 

It was significant that the Izod values quoted 
in the paper were invariably low, and it might be 
asked whether the author had found any case of a 
crack which could really be attributed to shock and 
which could not be traced to fatigue, and whether 
the materials in such cases were of good Izod value. 
If so, then there were some grounds for the author’s 
contention, but if not, there did not appear to be 
any real need for the new test he suggested. The 
further modification of the Izod test in order to 
discover strain-hardening might be challenged, 
unless the author was able to produce evidence 
that it would reveal something not discoverable 
by the Brinell test. Examples given in the paper 
showed the effect of cold working in raising the 
Brinell reading from 131 to 179, in one instance 
and from 110 to 222 in another. He doubted 
whether a more sensitive test than this could be 
devised when the simplicity and convenience of the 
Brinell method was taken into consideration. Any 
new test that would yield new data as to liability 
to brittle fracture would be welcomed, but he 
submitted that variations from present standards, 
especially those leading to greater complication, 
should be made with caution, otherwise confusion 
was likely to follow. 

Mr. W. A. Stanier dealt chiefly with defective 
design as a source of breakdown. One very common 
fault, he thought, was that of too abrupt a change 
of section, and in every drawing office the importance 
of a large radius at places of change should be 
emphasised. He could hardly agree with the 
author that a crank pin should always have a parallel] 
fit in the crank web, as, in his opinion, it was difficult 
to ensure a good fit at the outer end of the web with 
this method of fitting. A pin ground with a taper 
of 1 in 500 and fitted in a parallel hole would ensure 
a tighter job. A fruitful cause of failure was in 
designing studs and bolts so that the stress occurred 
at the bottom of the thread. An example was 
in the case of studs securing the end of a motion 
bar to the cylinder cover bracket, the bar being of 
somewhat weak design and breathing taking place. 
The studs broke at the bottom of the thread 
immediately below the nuts. Instead of making 





* See ENGINEERING, vol. civ, page 652 (1917). 





new motion bars, the defect was alleviated by 
turning the studs down in the body which allowed 
them to take up the breathing movement. Failure of 
connecting rods was often caused by the use of a 
hammer and wedge instead of a hydraulic extractor 
for removing crossheads for piston inspection. The 
rod was thus frequently damaged in those parts 
subjected to high working stresses, with subsequent 
failure. He would advise caution in the use of 
autogenous welding for repairs, and cited a case 
in which a change made in the method of securing 
a bush in the small end of a connecting rod was 
partly effected by welding. The filling weld metal 
was softer than the original material and cracked 
under stress, the crack then extending across the 
eye with ultimate breakage. The same risk would 
be run if weld metal were used to build up worn 
places at points of maximum stress in axles. 
Disastrous results had been recorded as occurring 
when worn fillets had been built up in this way. 

Professor Frederic Bacon, referring to his attempts 
to produce experimentally some of the types of 
fracture shown in the paper, said that Fig. 46 in it 
showed a feature that he had always found in 
experiments on rotary bending tests. In Fig. 46, 
which reproduced a photograph of a fractured hollow 
crankshaft with the starting point of failure marked, 
it would be observed that the creeping marks spread 
and finally flattened out to a straight line on the 
diameter. The starting point was, however, not 
midway round the cracked are based on the diameter, 
but was decidedly on one side of the centre. This 
was characteristic, the leading and trailing arcs 
from a single crack being different. Were it not 
that the particular case was complicated by a 
secondary starting point of failure, he could have 
been almost certain that the shaft was rotating in a 
counter-clockwise direction. Professor Bacon then 
said that Fig. 49, showing cracks in a crankshaft 
extending from four points, much resembled a 
fracture he had met with in a South Wales colliery 
haulage gear, the shaft of which had failed after 
25 years’ work when there was no load on the 
machinery. This had set him investigating frac- 
tures of shafts of this type, viz., those with a square 
part merging into an inscribed circle, and he had 
found almost similar fractures starting from the 
corners of the square. The necessity for a big 
fillet at points of change of section had been men- 
tioned. In these experiments the radius was a 
large one, being about 41 per cent. of the diameter, 
but failure had occurred after a comparatively small 
number of reversals. The same crack distribution 
was observed when an octagonal shaft running 
into a circle was experimented with. Professor 
Bacon then touched upon some other experimental 
work on fractures illustrating his remarks by a 
number of slides, some of which are reproduced 
in ENGINEERING, vol. cxxxiv, page 372 (1932), 
in the abstract of his paper on “Cracking and 
Fracture in Rotary Bending Tests,’ read before the 
British Association in 1932. 

Mr. W. Newton Bootle said he was chiefly 
interested in failures connected with boilers. 
Many cases of this kind were due to defective 
design or bad workmanship, such as would not 
normally occur with modern methods of boiler- 
making. He had, nevertheless, come across at 
least one surprising instance of ignorance of first 
principles in an existing firm. He would have 
liked a little more information on the subject of 
welding in boiler construction. He realised that 
faulty welding might set up severe initial stresses 
which would lead to ultimate failure, but while 
this might be true of construction, he was uncertain 
as to whether welding used for repair work, filling 
in flaws, corrosion hollows and the like, was equally 
risky. He had, himself, had satisfactory results 
from such repairs. 

Dr. 8. F. Dorey was of opinion that the paper was 
perhaps more useful in indicating reasons for failure 
than in providing information as to the stress con- 
ditions leading to failure, and the examples quoted 
dealt largely with methods not now employed. It 
almost appeared that lack of supervision at the 
makers’ works was a big factor in many of the break- 
downs. Tensile tests were not enough, there was 
the question of suitable annealing of shafts, exam- 
ination of material in its finished condition and the 
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capacity of the contracting firms. On this head 

he knew of a case of a contract for crankshafts 
which required the testing of 1 in 100. As the 
firm in question could only heat-treat and anneal 
six shafts at a time, such a test was quite inadequate. 
He would emphasise the matter of careful inspection 
during construction and also the desirability of 
giving the fullest possible particulars of a failure 
when it was sent for metallurgica] examination. He 
cited a ludicrous instance of an incorrect inference 
arising from neglect of the latter practice. He 
agreed with the author that fractures from holes in 
shafts were diagonal and gave an instance occurring 
in an oil engine. The fitting of butt-straps, par- 
ticularly in non-circular drums of water-tube 
boilers, needed very great attention and, here again, 
strict supervision was necessary. 

Mr. C. H. Davy, dealing with the latter part of 
the paper, was of opinion that many of the causes of 
failure in boilers quoted in the paper were due to 
causes which no longer obtained. Butt-straps, he 
pointed out, were now often formed from one piece 
of plate which was cut into the necessary strips 





after rolling, so that the old difficulty of bending a 




















| they were of the order of 75 tons per square inch ; 


and in Germany the common practice was 50 tons 
per square inch. It was sometimes asserted that 
high riveting pressures affected the plate adversely 
as regards chemical embrittlement, yet the greatest 
number of cases of this trouble appeared to occur 
in Germany, where the rivet pressure was lowest, 
the next greatest in the United States where the 
pressure was highest, whereas in Great Britain and 
the territories served by British boilermakers, the 
number of cases of chemical embrittlement seemed 
to be the lowest, the riveting pressure being about 
half-way between that of the other two countries. 
It was difficult, therefore, to see what bearing rivet- 
closing pressure had on the problem. 

Mr. R. C. Macdonald, commenting on the author’s 


adverse criticism of the practice of riveting over 


piston rod ends, pointed out that makers of lifting 
appliances were very prone to this undesirable 
method of preventing slacking back, and he had 
seen a number of fractures resulting from it. He 
then showed several slides illustrating breakdowns 





strap right up to its edge had disappeared, and the | in the seams of two Lancashire boilers caused by 
butt straps bedded down properly on the drum, | fracture of the plates between rivet holes. One of the 
which meant a minimum of caulking. The rivet | boilers was twenty-eight years old and the other 
holes were now drilled with the straps in place and | seven years old, the latter showing that some of the 
no drifting was required. Again, the rivet holes| bad habits of the earlier boilermakers still per- 
were given a good radius on both surfaces of the | sisted. The examples showed that a considerable 
seam so that there were no sharp corners. In some |amount of drifting had been employed, and he 
cases cone-necked rivets were employed which | thought that was responsible for the work-hardening 
greatly reduced the stresses on rivet heads from the | which examination had showed existed round the 
more gradual change of section provided. Regulation | holes. Caulking had been referred to in the paper. 
of the temperature at which the rivet was heated, |This had always seemed to him an unmechanical 
the closing pressure and the time during which that | process, and he thought that welding instead of 
pressure was exerted were all features of good | caulking would result in a sounder job. 

present-day boiler-making methods. The authorhad| Dr. N. P. Inglis thought that the author had been 
referred to excessive closing pressure, but had not | rather hard on the metallurgist, but would endorse 
defined it. In the United States riveting pressures | the plea for close co-operation between him and the 
were in the neighbourhood of 130 tons per square | engineer put forward in the paper. He could not 
inch for a rivet 1 in. in diameter ; in Great Britain | agree with the author that once an incipient trans- 








verse crack had been formed, the part might be 
considered to be little better than one that was 
completely ruptured. This was not borne out by 
his own experience, he had found that specimens 
under test which showed cracks might, if they did 
not fail at the time the crack first appeared, stand 
about six times as many stress reversals after the 
crack developed as before it. The remarks made 
in the paper about the Izod test were very contro- 
versial. He had examined certain materials used 
as bolts in a high-temperature steam plant which had 
become embrittled after a short period of service, 
and had found that according to every mechanical 
test he could think of, except the Izod test, this 
material was exactly the same after being put into 
service as it was before it. The microstructure was 
also identical, but the Izod test had shown that the 
impact value after service was only a few ft.-lb. 
instead of 60 ft.-lb. before service. The test was, 
in this case, of value. Dealing with the question of 
intergranular cracking, Dr. Inglis said that the 
author would do great service if he could collect 
samples of boiler plates that had failed due to 
chemical embrittlement and have such examples 
thoroughly examined, including such investigations 
as the heat treatment they had received. 

Professor F. C. Lea, O.B.E., was, unfortunately, 
compelled by the lateness of the hour to treat the 
points with which he wished to deal very briefly. 
He drew attention to the importance of mechanical 
discontinuities, of surface conditions, and of metal- 
lurgical discontinuities, really three aspects of 
one physical condition, namely, discontinuity, 
which considerably affected the problem of fracture. 
He showed a number of slides illustrating his 
points, but as the time available did not permit him 
to do the subject full justice, he agreed, at the 
Chairman’s request, to expand his remarks in a 
written communication. 

For the same reason, viz., the advanced hour, 
Dr. Schuster was able to reply to only a few of the 
points that had been raised. He admitted that the 
paper was, as Sir Henry Fowler had said, incomplete 
in certain directions, but he hoped to be able to 
publish a fuller account of the various breakdowns 
later, which would repair the omissions. He thought 
the ring of small cracks occurring on the axles 
sketched by Sir Henry was due to looseness in the 
wheel boss in their immediate neighbourhood. 
He could not deal with Professor Cook’s criticisms 
shortly, and would have to content himself by 
saying that the normal Izod test was designed for 
dealing with new material. He was concerned with 
testing what might be called fatigued material 
and wanted some method of doing so. Some other 
points were very lightly touched upon, and Dr. 
Schuster concluded by stating that a more con- 
sidered reply would be made for record in the 
Transactions. 


COMBINED HIGHWAY AND RAIL- 
WAY BRIDGES ACROSS STOR- 
STROM AND MASNEDSUND. 


Some months ago, preliminary arrangements were 
made by the Danish Government with Messrs, Dorman, 
Long and Company, Limited, for the construction 
of the superstructures of two bridges across the waters 
of the Storstrém and the Masnedsund, respectively, 
and we now learn that the contract for this work has 
been definitely placed with that firm. These bridges, 
the position of which will be clear from the accom- 
panying map, Fig. 2, reproduced from ENGINEERING 
of July 22, 1932, will carry the railway and highway 
across the Masnedsund and Storstrém and will thus form 
a direct link between the islands of Zealand and Falster. 
The distance between Zealand and the island of Mas- 
ned is about 4 mile, while that between Masned 
and Falster is about two miles, so that the bridge 
spanning this channel will be the longest structure 
of its kind in Europe. 

A general view of this bridge, as it will appear when 
completed, is given in Fig. 1, and it is interesting to 
note that it will consist of fifty spans in all. It will 
commence about 150 yards inshore at Masned and end 
about 500 yards from the Falster shore, the railway 
line and roadway \being continued on embankments. 
It will rise from each end towards the centre on a 
gradient of 1 in 150, thus providing a clear headroom 
of about 85 ft. for shipping at the three “‘ navigation ” 
spans. The centre of these navigation spans will be about 
450 ft. between the piers and the two side spans will be 
340 ft. The length of the forty-seven approach spans 











498 


will be alternately 190 ft. and 204 ft. between the 
piers. The navigation spans will consist of stiffened 
tied arches, the arch ribs being of box section, about 
3 ft. deep, and the stiffening girders single web plate 
girders measuring 12 ft. deep over the flange angles. 
The distance between the girders will be 40 ft. The 


hangers will be of built-up joist sections spaced at | 


about 30 ft. to 35 ft., plated cross girders being framed 
into the stiffening girders at the hanger points. Lateral 
wind systems will be provided in the plane of the 
arch ribs and at the level of the bottom flange of these 
girders. The railway and roadway decks will be carried 
by six lines of joist stringers, and framed irto the 
cross girders, The footway will be carried on two 
lines of joist stringers, the latter being supported 
by brackets cantilevered from the cross girders. The 
roadway and footway will be formed of reinforced 
concrete slabs, the former being surfaced with 3 in. 
of asphalte concrete and the latter with 1} in. of cast 
asphalte. 
transomes laid with planking to form walkways. 

The approaches will be deck spans of the cantilever 
type, with suspended spans and anchor arms in alter- 
nate openings. A typical cross-section through one 
of these spans is given in Fig. 3. The main girders 
will be built up of plates which will be 12 ft. deep 
over the flange angles and 24 ft. apart, lateral bracing 
being provided in the planes of the top and bottom 
flanges. The cross girders will be 3 ft. deep and will 
be spaced at 14 ft. 6 in. centres. They will bear 
directly on the top flange of the main girders. Two 
joist stringers for carrying the railway will be framed 
into the cross girders and four joist stringers for the 
roadway will rest directly on the top flange. The 
roadway will be of the same construction as on the 
navigation spans, but the railway track will be laid 


on ballast, the latter being carried in a reinforced. | 


concrete trough. 

The bridge across the Masnedsund will consist of 
six 100-ft. spans, one of which will be an opening span 
of the fixed trunnion bascule type. The two main 
girders of each span will be plate girders 5 ft. 4 in. deep, 
spaced about 38 ft. apart. The arrangement of the cross 
girders, stringers and floors will be the same as that 
on the navigation spans of the Storstrém bridge. 

For carrying out these interesting pieces of civil 
engineering work, about 30,000 tons of steel will be 
required, most of which will be Dorman Long’s 
Chromador steel, the use of which will, it is anticipated, 
considerably Jessen the cost. The completion of 
the longer bridge will enable the train ferry now running 
between Orehoved and Masned to be discarded, and 
will thus bring about a shortening in the journey time 
between Northern Germany and Copenhagen, as the 
present passage takes about two hours. The shorter 
bridge will replace an older structure of a similar type. 


DOCK EXTENSION AT 


BIRKENHEAD. 

Tue Mersey Docks and Harbour Board have always 
adopted the policy, not only of maintaining the 
facilities for shipping they provide in good order, but 
of securing sites for extension and development well in 
advance of existing requirements. With this end in 
view, work, which has recently been completed, was 
undertaken to construct a new dock on the Birken- 
head side of the river at the western end of the West 
Float, which up till now had formed the extremity of 
the system in that area. This dock, which is to be 
known as the Bidston Dock, was formally opened by 
the Mayor of Birkenhead, Councillor David McWilliam, 
on Friday, April 28, and its position in relation to the 
other property of the Docks and Harbour Board in 
Birkenhead will be appreciated from the map given in 
Fig. 1. The new dock is 1,000 ft. long and has a 
mean width of 400 ft., the water area being 11 acres 
and the minimum depth of 30 ft., the floor being 9 ft. 
below datum level. As the site occupied by the 
north-east corner of the dock was originally covered 
by one end of Wallasey Pool, the work of excavation 
was carried out by constructing a temporary dam 
across the entrance from the West Float, and driving 
the piles on which the retaining walls are built well 
down into the underlying clay. The height of these walls 
from the floor of the dock to the coping is 28 ft. and 
the mass concrete of which they are composed is built 
up in six steps varying in width from 19 ft. 9 in. at the 
bottom to 10 ft. at the top. The outer face has been 
given a batter of 6 in. A tunnel is formed below the 
quays and above high water for carrying the water 
service pipes and cables. The floor is formed of the 
original clay. The quays on the north and south sides 
are 1,000 ft. long, while other quays suitable for small 
craft are available on either side of the entrance at 
the east end, which consists of a 100 ft. passage con- 
necting with the West Float. At present the quay 


sides are undeveloped, but it is proposed to erect 
transit sheds on them and to lay out connections with 
the railway system, as has been done in other parts 





The railway track will be carried on timber 
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of the dock area. In addition, the reclamation which 
has been effected will provide an area of about 87 acres, 
on which mills or factories can be erected. Provision 
has also been made for the extension of the new dock 
in a westerly direction, as shown dotted on the accom- 
panying map. This extension will be 1,685 ft. long 
and 350 ft. wide at the farther end. 
to be done without difficulty the present western end 
has been formed of an embankment, which, as shown 
in Fig. 2, is built up on a clay core, the water side of 
which is covered with pre-cast concrete blocks 18 in. 
thick, laid at slopes of 2 tol and 1} to 1. This em 
bankment is 28 ft. high and 30 ft. wide at the crest. 
The toe of the embankment on the water side is sup- 
ported by steel sheet piling, while on the landward 
side it rests against a mass of large rubble. 

During the past few years, the Mersey Docks and 
Harbour Board have also completed an extensive 
scheme for modernising those of their docks in the 
Liverpool area which are used by coastwise traffic. 
Some reference to this scheme was made in ENGINEER- 
tNo* last year, when the new Trafalgar Dock was 
opened, but it may be recalled that the construction of 
this dock, which has a water area of 10} acres, has 
involved the extinction of a number of older docks, 
and that it is linked up with the general system of the 
Board on the Liverpool side by a passage 60 ft. wide 
and with 264 ft. of water over its sill on spring tides. 
The old passage between the Victoria and West 
Waterloo Docks has also been widened and deepened 
to the same dimension and the passage leading from 


West Waterloo Dock to Princes Half Tide Dock has | 


had its sill straightened and squared, so that vessels 


can be entered or cleared via the river entrances to the | 


latter dock. 

Returning to the Birkenhead side, the pumping 
plant for the graving docks, which had been in con- 
tinuous service forover sixty years, has been modernised, 
the twin-horizontal engines with jet condensers, which 


* See ENGINEERING, vol. cxxxiii, page 514 (1932). 


To enable this | 


drove the main turbine and the auxiliary chain pumps, 
being replaced by two vertical-spindle centrifugal pumps, 
each of which is capable of delivering 30,000 gallons of 
water per minute against a head of 36 ft., and by two 
smaller pumps of the same type. In accordance with 
the practice of the Docks and Harbour Board these 
pumps are all electrically driven, the necessary three- 
phase energy being obtained from the mains of the 
Birkenhead Corporation at a pressure of 400 volts and a 
frequency of 50 cycles. Considerable alterations have also 
been made in the masonry culverts on both the suction 
and discharge sides of these pumps, and economy has 
been effected by returning the water from the graving 
docks to the Great Float from which it is drawn, 
instead of discharging it to the river through a sewer. 
The dock bridges in Tower-road, and at the eastern 
end of Egerton-road, five in all, which have been 
subjected to heavy traffic for three-quarters of a 
century, have been replaced by structures of the rolling- 
lift type. These are normally arranged for electrical 
| operation, but hydraulic and manual gear is provided 
| in addition. Each bridge has a double roadway 26 ft. 
| wide. A view of the entrance of the new Bidston 
| Dock is given in Fig. 3, on the opposite page, showing 
it nearing completion. 

The whole of these improvements have been carried 
out to the design and under the supervision of Mr. 
T. L. Norfolk, M.Inst.C.E., engineer-in-chief of the 
Mersey Docks and Harbour Board, the work being 
performed departmentally by direct labour. We have to 
thank Mr. Norfolk for the map and photographs illus- 
trating this article and for the information on which it 
is based. 








Tue Instirution oF Etectricat EnGIncers.—We 

| have been asked to announce that copies of the annual 

report of the Council of the Institution of Electrical 

Engineers, for the session 1932-1933, and of the accounts 

for the year ending December 31, 1932, can be obtained 

| by members of the Institution on application to the 
secretary, Savoy-place, Victoria-embankment, W.C.2. 
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NOTES ON NEW BOOKS. 


FAR-REACHING changes have taken place in the 
methods adopted in teaching the fundamental laws of 
electricity within the last few years. At present, 
attempts are being made to standardise such methods 
and bring them more into line with the modern con- 
ceptions of the electronic theory. It is advocated that 
terminology should be given prominence in the elemen- 
tary courses in the subject, and that the teaching 
of electrical theory should be more closely associated 
with the idea of the electron as visualised from the 
results of the researches of Thomson and Rutherford. 
By this means, the study of the subject is developed 
im @ more logical and coherent manner and with a 
far more clear understanding of the basic principles 
involved. To teachers of electricity to whom the 
language problem presents no difficulty, a volume 
of particular interest has recently appeared, Hxposé 
Electronique des Lois de I’ Electricité, by Marcel Boll, 
(Paris: Hermann et Cie, price 15 francs). Commenc- 
ing with a short account of the general properties of the 
electron, the author proceeds to discuss the Joule 
Effect, the electronic interpretation of Ohm’s Law, 
dynamic induction and electro-magnetism and the 
— of —eO motors. Subsequent sections 
are devotec 





to self-induction, static, kinetic and | 


East WALL AND PassaGe, Looxine Nortru-East. 


dynamic tension and a concluding chapter is devoted 
to static induction and radio-electricity, in which are 
discussed variable currents in fixed circuits and the 
analogies between the functions of the transformer 
and radio-electric communication. The material is 
outlined in a rigorous manner consistent with the 
inculcation of the real significance of the subject. The 
volume is written in a pleasant but scholarly style, by 
one who is qualified by exceptional experience and 
gifted with sympathetic observation for the teacher 
and the student of physical science. We commend 
this publication to all interested in the teaching of 
electricity and to students who are prepared to proceed 
beyond the rudiments of the subject. The funda- 
mentals are preseated in a new light by one who 
possesses imagination and perception, and who has 
enriched this branch of scientific thought by his own 
studies. 





Not very many years ago coal cleaning on any 
considerable scale was almost unknown in this country. 
At present, about a quarter of the entire production 
of coal is cleaned and prepared for the market by one 
method or another. Among the chief reasons which 
have led to this change of policy are the exhaustion 
of some of the best seams concurrently with increased 
foreign competition, the increased use of mechanica] 





coal-cutters and conveyors, which render underground 
sorting of the coal impossible, and a desire to produce 
more economically by marketing lower grades of coal 
which formerly were wasted. Although the adoption 
of coal-cleaning plant in Great Britain has been rapid, 
the proportion of the tonnage treated is still lower 
than in any of the countries on the Continent with 
the exception of Russia and Poland. The percentage of 
the output cleaned in France, for example, is about 48 ; 
in Germany is estimated at 75 per cent.; and in Belgium 
as much as 85 per cent. Clearly there is room for 
very considerable expansion of coal cleaning in Great 
Britain, and there can be no doubt that as the advan- 
tages to be gained are more generally realised an ever- 
increasing number of British collieries will decide to 
install coal-cleaning plant. In view of the rising import- 
ance of this hitherto little known aspect of coal produc- 
tion, the recent appearance of a concise and practical 
little handbook entitled Modern Coal Cleaning Plant, 
by Sidney H. North (London: E. and F. N. Spon, 
Limited, price 5s. net) will be cordially welcomed. 
This admirable work by the editor of the Fuel Econo- 
mist, is not only a model of conciseness, but is published 
at a price which brings it within the reach of a)l who 
may have only a remote interest in the subject, and 
is so clearly written that others besides engineers and 
students cannot fail to obtain any information they 
may desire on the subject. Careful consideration and 
study of the principles involved from both the technical 
and the economical angles are essential if the best 
results in coal cleaning practice are to be obtained, 
and the method of treatment in each case must be 
designed to suit the varying factors which arise in 
individual] collieries, such as the various kinds of coal, 
the improvements which it is desired to effect, the 
requirements of consumers, and so forth. The chapters 
devoted to washability tests, economic aspects, and 
selection of cleaning system, provide valuable guidance 
on all these points, Further chapters dealing with 
screening, de-dusting and de-watering, include illus- 
trated descriptions of a variety of systems and plant. 
These are followed by a chapter presenting the results 
and costs of cleaning coal. The final chapter deals 
with coal fractionation, a system of preparation deve- 
loped in Germany. 





Two valuable contributions to airscrew theory and 
design have just been published in No. 11 of the 
Abhandlungen aus dem Aecrodynamischen Institut an 
der Technischen Hochschule, Aachen (Berlin: Julius 
Springer, price 12 marks). The first paper is a 
theoretical and experimental examination, by Franz 
Misztal, of the effects of operating a propeller with its 
axis inclined to the direction of translation. Under 
this condition an airscrew is subject, not only to axial 
thrust and torque, but also to a lateral force and yawing 
moment which can be computed by the author’s theory 
in terms of the speeds of translation and rotation and 
the angle of inclination of the airscrew axis. The 
experimental section of this paper, directed towards 
the influence of propeller slipstream on the control 
surfaces of an aeroplane, describes wind-tunnel tests 
of an elevator mounted in the slipstream of an inclined 
propeller. In addition to force measurements over a 
range of airscrew conditions, the velocity distribution 
in the slipstream was explored by means of a directional 
anemometer for axial inclinations up to 15 deg. The 
second paper, by Theodor Troller, presents a critical 
survey of recent American, British and German work 
in propeller theory, embracing the effects of skin 
friction over blade surfaces, high tip speeds, and the 
mutual interference which occurs in airscrew-body 
combinations. On this basis, the author proceeds to 
a consideration of the aerodynamic factors underlying 
the design of airscrews to meet practical conditions of 
operation. No. 12 of the Abhandlungen series (price 
13-50 marks) contains a full description of Dr. Klem- 
perer’s wind-tunnel experiments, carried out in 1924 
at the Zeppelin Company’s works at Friedrichshafen, 
on a 1/60-scale model of the LZ.126, which is now 
the American airship Los Angeles. Besides the usual 
force and moment measurements over a range of 
inclination in pitch, a very complete series of pressure 
explorations was made over the hull, fins, and naviga- 
tion gondola. The boundary layer near the surface of 
the hull was investigated by a hot-wire anemometer, 
and towards the end of the research the nature of the 
airflow over the fins and after portion of the ship was 
visually observed under various conditions of trim 
and photographed by the aid of streamers. The 
numerical results are presented in considerable detail, 
some in tabular form, but for the most part diagram- 
matically. 








Tue Encrinerers’ Crus, MANCHEsTER.—The report of 
the Committee of the Engineers’ Club, Manchester, which 
was presented at the twentieth annual meeting, shows 
that the loss on the year’s working was less than 300l., 
which is amply covered by reserves. At the meeting 
Mr. Bertram Thomas was elected president and Messrs. 
J. Owden O’Brien and H. Richardson were re-elected 





honorary treasurer and honorary secretary, respectively. 
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LABOUR NOTES. 


Aw interesting discussion on the subject of the 
40-hour working week took place at the Scottish 
Trade Union Congress at Ayr last week.  Intro- 
ducing it, on behalf of the General Council, Mr. 
C. N. Gallie (Glasgow) said that with roughly 30,000,000 
unemployed in the industrial world to-day there was 
not only a desirability, but a pressing necessity for the 
shortening of the working week. Rationalisation of 
industry had come to stay; the probability was that 
it would develop. They believed, as a fundamental 
principle in the Trade Union movement, that the adop- 
tion of machinery in industry was not entitled to 
convey all the advantages to the employers. The 
workers were entitled to some of the advantages from 
the employment, of machinery, by the reduction of 
human effort and a greater measure of leisure, not 
unemployment. They had to realise, however, that 
there were difficulties in the way of securing the 
application of a 40-hours’ week. 


With all the criticisms, Mr. Gallie went on to say, 
they might level against this country, it was a fact that 
British workmen had a standard of living which was 
one of the best, so far as compared with that of the 
workers in other industrial countries. They had also 
a degree of organisation amongst workers and em- 
ployers in this country that was not found in other 
industrial countries. Could they, therefore, face up to 
the question of reducing hours here, when, admittedly, 
there were millions of workers in other countries 
employed under conditions which were a menace to 
the standard of life of the people of this country ? In 
his view the efiective solution to this very difficult 
question could only be achieved through international 
action. They must be very careful, he added, not to 
raise any false hopes in the advocacy of the 40-hour 
week. They had never suggested, as some people had 
done, that it was a cure for unemployment. It was only 
a contribution towards a cure. They could not solve the 
problem by the simple process of arithmetic, and a 40 
hour week, which would be only one-sixth less than at 
present, would only touch the fringe of the unemploy- 
ment question. tars 

Mr. T. Barron (Glasgow) thought that too much 
emphasis had been put on the necessity for inter- 
national action when dealing with the shortening of 
hours. Many enlightened employers, agreed that 
reducing the working hours was not adding to the cost 
of production. This country, even under a capitalist 
system, had been the pioneer in good conditions for the 
workers. There was no reason why we should not be 
the pioneer in regard to the shortening of the working 
week. It was only by some country taking the step, and 
proving to the world that it was not a bad move, that 
they would get any progress made. 


Mr. C. T. Cramp said he hoped that, when thinking of 
this problem, they would not get the false optimism 
into their minds that they could solve it within the 
bounds of this island. It was no use shutting their 
eyes to it, though it might mean delay, that any action 
must be international before it was going to be effective 
in relieving unemployment. He was heartily in sym- 
pathy with the move fora 40-hours week, but he believed 
they ought to have made their demand for a 36-hours 
week. There was no reason whatever why the world’s 
workers should work more than a four-hour day, 
and, if production and distribution were organised 
as they should be, every person would have plenty. 


Mr. J. F. Duncan (Caldercruix) doubted that there 
would be any difference in the present world-wide 
depression by the limitation of the working week to 
40 hours. Leaving out the sheltered trades, he said, 
the introduction of a 40-hour week, under the present 
capitalist competition, would handicap us in the 
markets of the world. In winding up the discussion, 
Mr. Gallie said that from the debate it would appear 
that very grave difficulties would present themselves in 
arguing out the question on an economic basis, but 
the speeches had proved that there was a demand and 
a necessity for a 40-hours’ v eek. 





On the following day a resolution was adopted 
demanding, in view of the continually increasing pro- 
ductivity of industry and its rationalisation, that the 
workers should share in the social advantages such 
development had rendered possible, and particularly in 
areduction of the hours of labour. The resolution also 


expressed the opinion that a progressive shortening of | 


the working hours would ease the problem of unem- 
ployment, and called on the British Government to 
support the demand for an international convention 


to establish a 40-hour working week, which would be so | 


applied as not to lower the standard of life of the 
workers. 





The Congress also adopted a resolution demanding 
early legislation to remove all the changes in law, 
relating to trade unions, which the Trades Disputes 
Act brought into operation. Speaking in support of it, 
Mr. Cramp said that if at any time his governing body 
gave him instructions to call out his members in support 
of any others in dispute, he should do it and take the 
personal consequencies, but that did not put the 
position right from the unions’ point of view. If the 
funds of the members were to be liable to confiscation 
or to be held up during a dispute, then it left the 
unions almost powerless. They had «just had an 
object-lesson of the working of the Act during the 
railway strike in Ireland. The two railway unions 
were working on the most friendly terms with the 
Transport Workers, who kept within the law by refusing 
to do any work but their own, or to handle traffic dealt 
with before the strike by railwaymen. If, however, 
they had declared a strike in support of the railwaymen, 
the funds of the Transport Workers would have been 
confiscated. 

Alluding to the termination, in July next, of the 
miners’ wages agreement, in the course of a speech at 
the annual educational conference of the National 
Council of Labour Colleges in Manchester on Saturday, 
Mr. E. Edwards, secretary of the Miners’ Federation of 
Great Britain, said that there was too much loose talk 
to-day about bringing men out on strike. There were 
| at the present time 400,000 unemployed in the industry. 
For every man working down the pit there were two 
waiting at the gate. The power to negotiate could not 
be so good when they had men waiting for work as 
when all were working. They had to get the best for 
the men under the circumstances. It was not for 
him at the moment to reveal his plans for action next 
July. He was responsible for 750,000 men and their 
wives and families, and had to consider what it would 
mean to the wives and families if he were to call a 
strike. 

A resolution which has been sent up for discussion 
}at the annual conference of Trades Councils in Bir- 
| mingham on May 27, by the Lancashire and Cheshire 
and London Federations, urges the Trades Union 
| Conaress General Council to “challenge the great 
| capitalist conspiracy expressed in the concerted 
movement to lower wages, to keep the unemployed 
far below the poverty line, to cut down and cripple 
social services, to perpetuate the means test for the 
unemployed, to enforce a false economy, particularly 
in housing, building and public works, thus perpetua- 
ting slums, and to endanger popular and necessary 
education.” The Lancashire and Cheshire Federation 
and the South Midland Federation, in another resolu- 
tion, call upon the General Council to start a deter- 
mined campaign for an international 40-hour week, 
| without wage cuts, and for legislation to introduce this 
reform in this country. In still another resolution, 
Trade Union and Labour members of Parliament are 
urged by the South Western Federation to oppose 
strenuously attempts inspired by the National Con- 
federation of Employers’ Organisations to secure 
legislation to reduce workmen’s compensation. 





According to the editor of the Monthly Journal 
of the International Association of Machinists, the 
keystone of American Labour’s plan for dealing with 
the present economic trouble is the 30-hour working 
week. It is estimated, he says, that shortening the 
| week to 30 hours in industries where hours could be 
adjusted, would create jobs for 6,600,000 unemployed, 
leaving about 4,300,000 to be absorbed as trade revives. 
To say that the thing cannot be done is, the writer 
declares, to beg the question. The United States 
Labour Department Survey shows, he says, that the 
}normal full-time schedule actually being worked in 
industry to-day, is far above the 42-hour week and 
reveals that, in 22 industries, 52-5 hours are the aver- 
age full-time standard. According to the American 
Federation of Labour’s Monthly Survey of Business, in 
many industries firms are working a 50-hour week, and 
for some shifts, even 72-hour and 84-hour working 
weeks still prevail. The Survey declares that unless a 
new standard is established, firms will go back to these 
| long hours when business revives instead of putting the 
unemployed to work, and “ we shall still have millions 
depending on charity.” “‘ We need,” say the Survey, 
“a nation-wide 30-hour standard.” 





The weekly organ of the International Labour 
Office at Geneva states that following a decision of the 
management of the Roumanian railways to increase the 
consumption of oil fuel during 1933, orders for coal 
for the railways from the mines in the Jiu valley fell 
by about 40 per cent., as compared with previous years, 
|} a circumstance which resulted in the dismissal of some 
|500 miners in February. At the instance of the 
| Minister of Labour and the National Miners’ Federa- 











tion, however, the railway companies have had to 
undertake to maintain their orders at the former level, 
at least temporarily. This arrangement has enabled 
the mining companies to re-engage the discharged 
workers. 





The State of Pennsylvania’s Department of Labour 
and Industry has carried out an investigation on the 
subject of industrial home work in 1931. In their 
report they state that the problems of industrial home 
work have been aggravated by the depressed business 
conditions. Violations of the child labour law have 
nearly doubled, and violations of the woman’s law 
have quadrupled. Many employers, rushed to fill 
orders, have in turn pressed their home workers into 
violations of the labour laws. Workers, many of 
them living in poverty, whether from unemployment, 
low earnings or both, often put their children at the 
tasks or themselves worked overtime in order to keep 
their employer’s favour and to earn a few cents. 
Employers and workers alike have grown careless of 
labour standards and have ignored the fact that, in 
their attempts to keep going at any price, all tend to be 
reduced to the same low standard from which each 
would escape. 


Continuing, the Department say that the growing 
prevalence of violation of the labour laws in industrial 
home work, in the face of persistent study and effort 
to enforce legal standards of employment for industrial 
home workers, is testimony to the inherent difficulties 
of enforcing such standards where continuous super- 
vision over workers is lacking. While undoubtedly 
there is room for improvement in the supervision which 
employers can give to home workers, it is seriously 
questioned whether it is possible for employers to have 
home work done under really controlled conditions. 


The theory put forward by Senator Agnelli in a 
discussion with Senator Einaudi on the subject of 
unemployment is summarised in a recent issue of 
Industrial and Labour Information. Senator Agnelli 
is president of the First Company and Senator Einaudi 
is editor of the review Riforma Sociale. Senator 
Agnelli takes a hypothetical normal situation in which 
production, exchange, and consumption are perfectly 
balanced and there is consequently neither depression 
nor unemployment. Certain new machines are then 
invented which result in increasing production ; when 
these have been generally introduced, they make it 
possible for 75,000,000 workers to do the work for 
which 100,000,000 were formerly required, thus leaving 
25,000,000 unemployed, which roughly corresponds to 
the present figure. This disproportion is due to our 
inability to reorganise work quickly enough to keep 
up with technical progress. As the 25,000,000 
unemployed are obliged to reduce their consumption, 
demand decreases, and it soon becomes impossible to 
employ more than 70,000,000 and later 60,000,000 
workers in producing the goods required. Senator 
Agnelli therefore, proposes to adjust conditions of 
work to the march of technical progress. Granted 
that only 600,000,000 instead of 800,000,000 hours’ 
work is now needed to produce the necessary output of 
goods and services, employment may still be provided 
for the 100,000,000 workers previously employed by 
substituting a 6-hour for an 8-hour day. This would 
not upset the economic balance, since if wages were 
not lowered the demand for goods and services would 
remain unchanged. 


A circular issued recently by the German Federal 
Minister of the Interior to the Federal Government 
Departments states that, owing to the difficult situation 
of the labour market, Federal civil servants will in 
future be forbidden to carry on a subsidiary occupation 
except in special cases for reasons of public interest 
or where the work in question cannot be efficiently 
performed by anyone else. If the wife of a civil 
servant carries on a commercial or industrial occupation, 
steps must be taken to ascertain that this does not 
constitute an attempt to evade the prohibition of 
double employment for the husband. 








“ Rano” FLexrste Traine Caste.—The General 
Electric Company, Magnet House, Kingsway, London, 
W.C.2, are marketing a new type of flexible cable with a 
tough rubber sheathing, which is manufactured at the 
Pirelli-General Cable Works, Limited, Southampton. 
The material used for this purpose, which is to be known 
as Rhino, is said to be tough, hard wearing and highly 
resistant to abrasion. Its tensile strength is 4,000 Ib. 
per square inch, and its high resilience ensures maximum 
protection against crushing. It also has a considerable 
resistance to tearing, so that an incision at any port 
will not spread, and it is flexible enough to render its 
handling an easy matter. Compared with normal cab- 
tyre sheathed cable it is about 10 per cent. lighter, and it 
is unaffected by oils, acid, alkalis, and other corrosive 
liquids. 


’ 
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STEAM DREDGING CRANE 


CONSTRUCTED BY MESSRS. RANSOMES AND RAPIER, LIMITED, 


ENGINEERS, IPSWICH. 

















Fie. 1. DrepGEerR witH Jip at Maximum Rapivs. Fie. 2. 


STEAM DREDGING CRANE. | boiler on the rotating platform, and separate engines are 
| used forthe hoisting and slewing motions, an arrangement 

THE conservation of the slow-moving waterways of | giving flexibility of operation. Perhaps the most remark- 
the Fen district presents, on account of their com-| able feature of the dredger is the provision made for col- 
parative shallowness, their narrow locks and low | lapsing the superstructure until the extremeheightabove 
bridges, particular problems in connection with the | the water level is only 6 ft., a dimension which enables 
plant necessary to effect it. An excellent illustration | existing bridges to be easily negotiated. All the opera- 
of the way such problems can be solved is provided | tions for collapsing are performed under power by the 
in the floating steam dredging crane illustrated in the | dredger’s engines, the boiler and balance weight being 
accompanying Figs. 1 and 2, and recently constructed | lowered to the bottom of the pontoon and the A-frame 
by Messrs. Ransomes and Rapier, Limited, Waterside | folded down, the jib, being, of course, suitably dealt 
[ron Works, Ipswich, for the River Nene Catchment | with. The reverse operations for restoring the crane 











DREDGER IN DISCHARGING POSITION. 


facture of pig-iron. Each of these will be considered 
separately. 

Stacks and Auxiliaries : Large Furnaces.—Although 
there has always been a gradual movement in America 
towards the building of furnace stacks of greater volume 
capacity, the progress made in this direction during the 
past five years has been exceptionally great. The general 
tendency in the design of American blast-furnace lines 
in recent years is shown in Fig. 2, Plate XXX. 
Previous to 1927, each succeeding increase in hearth 
diameter was made with the utmost caution, the reason 
|for this being probably the importance which for so 








Board. It would appear from a casual inspection 
of the figures that the crane meets none of the require- 
ments mentioned above, the pontoon being very wide 
and the jib, which has a maximum radius of 45 ft., being 
luffed from an A-frame of considerable height, but they 
show the machine at work. When arranged for transit 
from one site to another, however, both width and 
height are reduced to requirements by means of 
ingenious expedients. The pontoon is made in three 
sections, the central section being 10 ft. 4 in. wide, 
and each of the two side sections 6 ft. wide, the overall 
length being 65 ft. 


is 4 ft. 9 in., and the draught is 3 ft. 6 in. The two 


side sections are detached from the central one during | 


transit through locks, and as the draught is shallow 
and the freeboard low, considerable attention had 
to be paid, from the point of view of safety in operation, 
to the coupling and uncoupling of these side sections. 
At the same time, rapidity of operation is essential, so, 
to meet both requirements, a special form of quick- 
locating spigots and sockets has been provided through- 
out the whole length of the pontoons, and positive 
locking devices have been fitted at the ends, the whole 
equipment being new in conception. The pontoons 
are, of course, provided with winches, bollards, and 
other handling gear, and are furnished with adequate 
bilge pumps. 

The construction of the working part of the machine 
will be clear from the figures. In Fig. 1, the jib is ex- 
tended to its maximum radius for dredging. The grab 
is of the double-chain whole-tine type, and has a heaped 
capacity of 20 cub. ft. and a flush capacity of 17-5 
cub. ft. The normal load on the rope when grabbing is, 
allowing for suction, 3-25 tons. The test load, at the 
maximum radius of 45 ft., was 4 tons. The minimum 
radius is 20 ft. The jib is shown in the discharging 
position in Fig. 2, the grab being engaged in depositing 
the spoil dredged from the river bed on to a staked 
portion of the bank, thus forming a strong embankment. 
lhe crane is operated by steam supplied by a vertical 


The moulded depth of the pontoons | 


| to its working condition are also effected under power. | many years had been attached to the matter of blast 
We believe that this is the first time such an arrange- | distribution, particularly penetration into the hearth. 
ment has been embodied in this class of machine, and, | Furnace operators were largely freed from this restraint 
| in view of the large amount of labour and time usually | by the publicity given, in 1925, to the fact that the 
| expended in making these changes in the older machines, | central part of the hearth was not an active zone 
| it should result in considerable economies in both|so far as combustion is concerned; the U.S. Bureau 
| directions. of Mines repeated and published experiments long 
a | previously made in England and egg which 
established the fact that the consumption of the oxygen 
RECENT DEVELOPMENTS IN| in the blast was complete within A few feet of the 
AMERICAN BLAST - FURNACE | tuyeres. 
DESIGN AND PRACTICE.* | Jn 1927, a furnace was built at the Jones and 
, Ad ta | Laughlin Steel Company’s plant at Aliquippa, Penn- 
By, Wa. 4. Haven. einai: Fig. 2, No. > Plate XXX, in which eb diuacter 
|. For many decades the development of American | of 24 ft, 6 in. was an unprecedented increase of about 
blast-furnace designs, equipment, and operating | 3 ft, over that of the largest previous hearth. This 
| practices reflected chiefly the influence of a long sus- | furnace proved to be the first American stack capable 
| tained and steadily growing demand for pig-iron. | of producing consistently more than 1,000 tons of pig- 
| American policy of mass production was followed }iron per day. Subsequently, many furnaces were 
nowhere more religiously nor with better justification | enlarged or. completely rebuilt to accommodate 
than in this industry. It resulted in the building of | hearths 25 ft. or more in diameter, the largest to date 
|such immense plants as Gary, the evolution of the being the Jones and Laughlin Steel Company’s No. 3, 
| 1,000-ton furnace and an output of 42,600,000 tons in | at Aliquippa, which is 28 ft. 6 in. in diameter. A still 
|a single year. Fig. 1, Plate XXX, illustrates a typical | greater capacity resulted from properly proportioning 
| American modern blast-furnace. To-day the picture other dimensions, especially the diameter of the top and 
| is vastly changed, and these changed conditions have | the furnace height. A noteworthy example of furnaces 
been a challenge to those in charge of the industry and a | ofthis type, both with respect to design and operating 
| test of their ability to reduce operating costs by means | practices, is Ohio Works Furnace No. 2 of the Carnegie 
other than increasing production. Consequently, the | Stee} Company at Youngstown, Ohio. The dimensions 
| improvements for several years past have had for their | are given in Fig. 2, No. 4, Plate XXX. 
chief purpose the conservation of labour and materials.! This ig probably the first American furnace more than 
The large furnaces have been adapted to the movement, 95 ft, in height to give satisfactory results. The lack 
because they have demonstrated an exceptional degree | of success previously with very tall furnaces is thus 
of efficiency at a slow rate of blowing. A compre- | clearly established as having been due to insufficient 
hensive review of noteworthy accomplishments in this | sectional areas. The full benefits of the 25-ft. hearth 
respect, however, is concerned with practically all| have possibly not yet been realised because of the 
activities that are closely associated with the manu- | mechanical difficulties involved in bringing the bell and 
stock line dimensions to proportionately large sizes. 
* Paper read before the Iron and Steel Institute, on | For smaller furnaces good results have almost univer- 
Thursday, May 4, 1933. Abridged. | sally attended the increasing of the stock line diameter 
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until it equalled that of the furnace hearth, but a stock 


line of 20 ft. with a bell of, say, 14 ft. or 15 ft., represents | 


the extreme to which any one has cared to go as yet. 
A bell 14 ft. in diameter, weighing about 20 tons, is, 
with its counterweights, rather unusually heavy to be 
operated on the furnace top. However, a blast-furnace 
having a 25-ft. hearth and a 20-ft. top lends itself 
nicely to the selection of other dimensions, and with 
good raw materials such a unit may be depended upon 
to produce easily 1,000 tons of pig per day with an 
exceptional degree of all-around efficiency. 

Hot-Blast Stoves.—Until about five years ago, most 
American operators considered it uneconomical to 
purify gas for stove use beyond the cleanliness obtained 
in primary scrubbers (about 0-3 grain per cubic foot). 
Consequently, the size of chequer openings had to be 
kept large enough to avoid becoming plugged up with 
dirt and to facilitate the occasional cleaning which 
only by the use of very clean gas can be avoided. At 
that time, most plants were equipped with four stoves 
per furnace, generally of two-pass construction with 
side or central combustion chambers. Many three-pass 
stoves were still in use, although this type had long 
since passed out of favour and none has been built for 
many years, 
and, while serving to bolster up the capacity of the 
old stoves, they did so at a 
great sacrifice in thermal 
efficiency. Stack tempera- 
tures of 700 deg. or 800 deg. 
were common practice. 

The greatly increased blast 
heating requirements of the 
larger furnaces finally made 
it imperative to build more 
or larger stoves, or to secure 
greater capacity and higher 
efficiency by relining existing 
snelis with smaller chequers. 
The latter procedure, though 
necessitating the “final” 
cleaning of the .gas, is the 
one that has been generally 
followed Fig. 3, Plate 
XXX, illustrates the design 


of a modern American hot 
blast stove; on the left is 
the circular combustion 


The 
insulation and expansion are 
at A; B denotes the nested 
tile chequers, C the cast-iron 
columns, D the heat-resist 
ing caps, and E the heat- 
resisting grids for supporting 
the chequer-work. At most 
plants to-day, therefore, the 
stoves are being relined with 
flues of small dimensions as 
rapidly as operating and 
business conditions will per 


chamber. spaces for 


mit. This movement has 
brought forth some novel 
chequerwork designs, and 


multiple-hole chequer tiles 

have been widely adopted, as shown in Fig. 4. Con- 
struction with tiles has distinct advantages over the 
previously customary “ basket weave’ chequerwork, 
built up with small rectangular bricks. Greater protec- 
tion against distortion of the flues is afforded and the 
effects of both lateral and vertical expansion are more 
easily combated. The cost of labour in installation is 
decreased. In manufacture, almost any desired rela 
tion between weight of volume of brick and area of 
exposed heating surface, without greatly impairing 
their structural stability, can be procured. The latter 
feature is important, because the requirements of the 
various plants are by no means uniform in this respect, 
some needing much greater reserve stove capacity 
than others because of fluctuating and peak demands 
for gas in other departments. 

Under the stimulus of the movement towards smaller 
chequers and the consequent reduction of flue-gas 
temperatures, metal bottoms for were first 
installed in 1928. These have proved entirely satis- 
factory and advantageous in many respects. It 
seems probable that the failure of chequer supports 
may be entirely eliminated by the replacement of 
masonry arches by cast-iron columns and steel grids. 
Also, by this means the effective height of the chequer- 
work is considerably increased and a better distribution 
of wind and gas currents attained. It is to be acknow- 
ledged that in stove design, American engineers have 
profited greatly by developments in Europe, where the 
possibilities of using blast-furnace gas to the greatest 
possible advantage have been, speaking generally, 
more highly appreciated and developed. 

Gas Cleaning.—Progress in the art of cleaning blast- 
furnace gas has probably been more gradual in America 
than in any other phase of the industry, notwithstand- 
ing the fact that it has received continuous attention 


stoves 





Pressure burners were in general use, | 


ENGINEERING. 


and study. The fineness of Mesabi ores and the custom | stated, this power cost for final cleaning is approxi- 
of hard blowing have made the dust recovery problem | mately 12 cents per ton of pig-iron or 120-00 dols. per 
On the average, about | day for a 1,000-ton furnace. 


|a serious and difficult one. 
50 per cent. of the Mesabi ores will pass through the 
20-mesh sieve, and 11 per cent. through the 100-mesh 
sieve. However, such rapid progress has been made in 
securing smoother furnace operation that present-day 
losses may be conservatively placed at not more than 
half of those of ten years ago, when they amounted to 
about 350 lb. per ton of pig-iron. Consequently, the 
burden on primary dust-cleaning equipment has been 
substantially reduced. On the other hand, the extended 
use of blast-furnace gas has concentrated attention on 
| the problems of final cleaning, and in this direction the 


than in the preceding twenty. 

construction of primary dust-catchers. 
employed is that of slowing down velocities, and 
considerably better recovery, in many cases, has been 
obtained merely by increasing the size of these units. 
A recent development of promise is the use of a stream- 
line or zeppelin-shaped core at the inlet to eliminate 
turbulence within the dust-catcher. From 65 per 
cent. to 75 per cent. of all the dust is now recovered in 


advance in the last few years has probably been greater | 


There have been some improvements, however, in the | 
The principle | 
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This will explain the unusual efforts that have 
recently been made to develop a less expensive means 
for final cleaning, particularly one in which the power 
consumption can be substantially reduced. The 
greatest success in this direction has followed the 
adaptation of electric precipitation to cold, wet gas. 
In such equipment a continuous flow of water over the 
discharge electrode is a feature. This makes cleaning 
of the unit continuous and independent of manual or 
mechanical operation. The precipitated dust is 
sluiced away in the form of sludge. The installed 
equipment referred to is otherwise very similar, in most 


| respects, to the Cottrell units used for dry precipitation : 


it is much like a vertical tubular boiler with a twisted 
bar suspended through each tube; the bars are the 
discharge electrodes and the insides of the tubes the 
collecting ones. 

Another type of precipitator developed during the 
past year has a number of features not previously 
incorporated in such units, although some of them are 
based on principles long established by experience with 
other types of washers. Advantage is taken of an 


| the primary dry-cleaning units if they are well designed. | impingement effect and of abruptly changing the 


Fie. 4. 


| For secondary dry cleaning, some successful attempts 
have been made to improve centrifugals. Multiple 
small units have been replaced by one or two large 
cleaners of equal or better efficiency. These newer 
| types of centrifugals have been particularly effective 
in reclaiming dust of 100-mesh or 200-mesh fineness, 
and their use is justified by the fact that they sub- 
stantially reduce the water and power requirements of 
the wet scrubbers and final cleaners. 

Dry cleaning by electric precipitation has found 


application in only a few cases—generally where water 


for wet scrubbing was not available. It has proved 
very useful, however, at plants producing ferro-silicon, 
which charge a certain amount of coal and consequently 
have tarin the gas to contend with. By far the majority 
of American plants, however, until recently, rounded off 
| their cleaning procedure with wet scrubbing in towers. 
As previously stated, the cleanliness so obtained was the 
}limit that was economically justified for anything 
except gas engine use, until about five years ago. 

The amount of money that can profitably be expended 
on gas cleaning is largely dependent upon the cost of 
the fuel the gas is intended to supplant; in America 
this is coal or fuel oil, and both are comparatively 
cheap. On the basis of 2-50 dols. per net ton for 13,000 
B.Th.U. coal, fired under boilers, blast-furnace gas has 
& gross value as boiler fuel of about only | per cent. per 
1,000 cubic feet. From this value must be deducted 
all cleaning and distributing For primary 
cleaning, say, to 0-15 grain per cubic foot, the cost is 
about 0-035 cent, whereas complete cleaning in 
|mechanical scrubbers to 0-008 grain per cubic foot 
costs about five times this amount, or 0-1618 cent per 

1,000 cubic feet. Final cleaning alone represents an 


| 


costs. 


item of 0-132 cent, of which, and this is important, 
power. 


0-09 cent is the cost of More impressively 








Mutti-HoLte Cueqver Tites ror Hot-Biast SToves. 


direction of gas flow. Also, in contrast to the common 
procedure of carrying the gas flow substantially parallel 
to the corona discharge, in this machine the gas is 
forced through the discharge, thus ensuring the ionisa- 
tion of all portions of the gas stream. Structurally, 
the new unit may be described as two open-ended 
cylinders, one suspended concentrically within the 
other; the gap of about 4 in. between the two is the 
ionising field, the inner cylinder being the discharging 
electrode and the outer cylinder the collecting one. 
The corona discharge is facilitated by a series of vertical 
fins. Both cylinders are of aluminium, and the collect- 
ing one is smooth surfaced to facilitate the flow of the 
wash water and the deposited dust. Gas is led into 
the gap from the inner cylinder through vertical slots, 
and out through similar slots in the collecting electrode : 
the opposing slots are staggered, thus bringing about 
the abrupt directional change in the flow of the gas, 
which causes it to pass through the corona discharge, 
as previously noted. 

Another novel feature of this installation is the use of 
tubes for current rectification. Current adjustment and 
regulation is simplified, and the absence of any moving 
parts makes the apparatus silent and free from deprecia- 
tion by wear. The outstanding feature of the wet- 
electric cleaners, however, lies in their low power 
consumption. As compared with mechanical scrubbing, 
the current requirements are approximately as one to 
ten. For the final purification of primary washed gas 
of about 0-15 grain per cubic foot dust content, only 
1-0 kWh per 100,000 cubic feet is needed. Assuming 
a power cost of 0-8 cent per kWh, the saving is about 
8-1 cents per 100,000 cubic feet of gas, or 11 cents per 
ton of pig-iron. The electric cleaner requires no 
mechanical driers or after-heaters, being in itself 4 
highly efficient means of removing entrained moisture. 
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Boilers, Blowers, and Electrical Equipment.—Con- 
siderable improvement in the thermal efficiency of 
boiler plant has been effected in recent years by apply- 
ing, whenever possible, central station practice with 
respect to designs, selection of equipment and operating 
methods. Where, heretofore, 150 Ib. to 200 Ib. per 
square inch pressures have been carried in blast-furnace 
boilers, the tendency recently has been to 350 Ib. and 
400 Ib. Large batteries of small boilers are being 
replaced by a smaller number of units of from 1,200 
boiler horse-power to 2,000 boiler horse-power. The 
use of superheat up to 250 deg. F. is now superseding 
that of saturated or moderately superheated steam. 
In order to release larger volumes of gas for firing coke- 
ovens and for metallurgical uses, the blast-furnace 
boiler plants generally are being adapted to the firing 
of coke breeze and powdered coal, with provisions, 
however, for switching promptly to gas when the 
demand for the latter in other departments is curtailed. 
Surplus gas is thus disposed of when necessary, but, 
for the most part, the boilers can be fired with cheap 
fuels, which are at the same time better suited for 
getting efficiency and high rating. With arrangements 
of this nature, the blast-furnace boilers are able to 
perform valuable service as balancing plants, quickly 
adjustable to the variable loads characteristic of 
steelworks and rolling-mill operation. 


Material Handling—With single _blast-furnaces 


the operating mechanism, so that the opening of a 
number of contiguous gates has the effect literally of 
removing the bottom of the bin. Manipulation of the 
gates by hand is easily accomplished if the gates are 
shaped properly to swing clear of the ore in opening. 
On account of their effectiveness, low cost of installation, 
and freedom from repairs and upkeep, all new or rebuilt 
blast-furnace stock houses in recent years have been 
equipped with bins, bottoms, and gates of this type. 

The necessity for speed and economy of furnace 
charging has led to the development of larger and 
mechanically improved larries and skip cars. The 
most modern plants have skips that will hold 200 cub. ft. 
of material, and larry cars with two compartments, 
each having a capacity equal to that of the skip. The 
latest larry cars are equipped with electrically-operated 
or air-operated brakes, and door-operating rigs, roller 
bearings, and recording scales. Full electrification of 
both hoists and bell-operating mechanisms has made 
feasible the interlocking of the entire filling system, 
including screens, weigh hoppers, skip cars, distributor, 
large and small bells, and test rods. The larry car 
operator, by manipulating a single switch, may put 
into operation machinery that will fill a skip of ore and 
two or three skips of coke without further attention. 
This kind of installation has been given the name 
“ one-man stock house.” 

Preparation of Raw Materials.—The testing of coke 


producing from 1,000 tons to 1,200 tons of pig-iron in 
24 hours, the speed and reliability of the charging 
It is a 
noteworthy fact, however, that no serious difficulties 
have been experienced in servicing large furnaces with 
Credit for this 
is chiefly due to the rugged construction and simplicity 


apparatus is obviously of vital importance. 


the requisite amount of raw materials. 








of operation which characterise the stock house and 
charging system of any up-to-date American plant. 

The main features of an American blast-furnace 
stocking and charging system comprise a yard for 
storing the winter’s ore requirements, and a series of 
elevated material bins, from beneath which the ore, 
limestone, and other materials are drawn by a single 
larry car and dumped into the skip cars. Some few 
hoists are of the Neeland type, but the great majority 
have skip cars exclusively for hoisting, which are 
dumped by inverting them over the receiving hopper. 
The bins are filled either directly from railroad cars, 
or from the stock piles by transfer cars operating in 
conjunction with a long travelling crane which spans 
the storage yard. 

The most essential changes in this system of filling 
that have been made in recent years have had to do 
with the handling of coke. For coke it is customary to 
use only one or two bins, directly above the skip 
“hole,” in order that the coke may flow by gravity 
directly into the skips. A final screening of the coke 
is generally accomplished, as it passes from bins to 
skip, by stationary or mechanically-operated screens. 
In the most modern installations, weigh hoppers are 
interposed between the screens and skip. With such 
equipment, a weighed load of coke always awaits the 
descending skip car, into which it is automatically 
discharged. It will readily be appreciated that this | ‘ 
method relieves the larry, or hopper-bottom, car of all 
coke handling, so that it may be utilised entirely for | ‘ 
the transfer of cre, limestone and miscellaneous |! 
materials. At one plant, the limestone is also drawn 
directly into the skip through a weigh hopper. 

Where it has been possible to locate the coke plant 
within a reasonable distance of the furnaces, the coke is 
taken directly to the furnace bins by belt conveyors ; 
if moderately close, electrically-driven transfer cars 
are used. In either case a considerable saving can be 
effected in switching charges, and the belt conveying 
method is especially helpful in reducing the loss of | ¢ 
fuel by breakage and abrasion. Mechanical means of 
collecting and removing coke breeze or screenings from 
the stock house to a loading bin is now considered 
Standard equipment for blast-furnace stock houses. | ! 
The screens are generally set to remove only the }-in. | 


material, but if the coke is unusually dirty, larger sizes methods have been commercially successful with 
are sometimes removed and subsequently rescreened | Magnetic ores in the States of New York and New 
Jersey. The trend towards finer crushing is another 


to reclaim usable sizes. 

The attainment of speed in charging ore has hinged 
upon the successful designing of bin bottoms and gates 
which would permit the discharge of the material with 
a free flow or with a minimum of “ poking.” The 
problem is not serious when the ores are lumpy and 
dry, but the greater part of the Lake Superior ores 
have a tendency either to pack, due to fineness, or to 
stick on account of high moisture content. In Figs. 
5 and 6, Plate XXX, are given sections through Baker 
Suspension-type bins, showing weighing car and 
manually-operated continuous gates. 

After many years of experience with mechanically- 
operated gates, none of these has been found so satis- 
factory for American ores as a hand-operated gate, if 
both the latter and the bin bottoms are correctly 
designed. Such construction permits of the removal 
of interior bin bracing and of all but a few supports for 


t 





t 


dirt is generally meant pieces less than }-in. in size. 


to }-in., if it is screened out and put in the furnace in 
separate charges. 
regular furnace size has been found detrimental. 


as the result of improving the physical quality of the 
coke, the fuel consumption per ton of pig-iron has been 
decreasing steadily. 
ores more than 2,000 lb. of coke per ton of pig is now 
generally 


American furnaces is being considered, it is always 
well to keep in mind that the heavy freight charges 
between mines and furnaces effectively prohibit the 
use of low-grade ores. 
on ore alone in the Pittsburgh district are about 3-00 


There has been an enormous supply of both basic and 
Bessemer ores containing more than 50 per cent. of 


and more attention is being given every year to the 
concentration of the poorer grades. 


grade ores which, in the Lake Superior district, are not 
amenable to ordinary washing. Notable in this respect 
has been the large-scale operation attempted with dense 
hard magnetites, of which there is an enormous reserve. 
They contain about 30 per cent. of iron, and their 


fine crushing, 
The operating costs proved too high to permit of the 
ores being attractively priced at this time, but the 
means for their ultimate utilisation is, however, clearly 


feature of modern American practice that would seem 
particularly applicable in Great Britain. 
stated, the American design of furnaces and methods 
have been evolved to suit best the use of fine ores, and 


ores are finding it advantageous to reverse this 
procedure to a certain degree and, by crushing them, 
fit the ores to furnaces of similar type. 


soft Lake hematites now have plants for sintering 
flue dust. 
first attempts in this direction, but all plants in recent 
years have been of the Dwight-Lloyd or Greenawalt pan 
construction. 
both designs have greatly extended the capacity of 
these units, reducing the operating costs, improving 


by the sizing screens and tumbling barrel, which is 
now a matter of daily routine at many American 
plants, has made it possible to define very accurately 
the requirements of each furnace with respect to the 
physical qualities of the fuel, and to detect promptly 
any departure from the standards so established. When 
the information gained by this procedure is given 
proper consideration by a co-operating management 
at the coke plant, the effect upon the furnace practice 
is generally beneficial to a remarkable degree. At most 
modern American furnaces rotary grizzly screens in 
the furnace stock houses have been added as additional 
protection against dirt getting into the furnace. By 


It has been found feasible at most plants to include 
from 5 per cent. to 25 per cent. of the nut size, }-in. 


Mixing the nut coke with the 
The 
best size for the main supply must be determined by 
practice for each stock and ore mixture, but that 
between 4 in. and } in. is most commonly used. Largely 
For furnaces using soft Lake 
considered unsatisfactory practice, and 


between 1,500 lb. and 1,750 lb. is commonly attained. 
Benefication of Ore-—When the operation of Northern 


The average assembly charges 
lols. per ton of ore or almost 6-00 dols. per ton of pig. 
ron, but the time of final exhaustion is being considered, 


Efforts have been made to concentrate other low- 


concentration required a complex combination of 
magnetic separation and sintering. 


ndicated, and as a matter of fact somewhat similar 


As previously 


he time has now come when some who have coarse 


Sintering.—Practically all American works using the 


Nodulising in rotary kilns marked the 


Many mechanical improvements in 


nuisance. The effect of these improvements is strongly 
reflected in the operating charges. Ten years ago the 
average conversion costs, exclusive of royalties and 
capital charges, were, for a large group of plants, 
1-65 dols. per ton of sinter. In modern plants these 
costs have been reduced by just about 1-00 dol., or to 
0-65 dol. per ton. 

With the perfection of sintering methods have 
come some other very interesting developments. The 
quality of Mesabi ores has long since directed attention 
to the study of the benefits which might attend the 
screening out of the very fine portions, say through 
}-in., and sintering them. Where the ores contain a 
high moisture content (15 per cent. or more), it may be 
shown to be economically desirable to sinter such ores 
at the mines, the saving in freight charges alone being 
sometimes equal to the total cost of sintering. The 
unit value of the metallic contents of the sinter, more- 
over, is greater than that of the ore, because of the 
richness and better physical quality of the former. The 
Evergreen Mines Company has made a commercial 
success of this procedure and set a valuable precedent 
for future work of this nature. For very fine ores 
which are not of high moisture content, screening out 
and sintering the fines at the steel plant may be profit- 
able in some cases. The ore is mixed with the plant 
flue dust and other objectionably fine material such as 
roll scale. Opening up the burden with sinter of good 
structural quality permits a higher blast heat to be 
carried, and reduces the coke consumption propor- 
tionately. Flue-dust losses are, of course, also reduced. 

Reduction of Metallic Losses.—Gas cleaning has 
been one of the most effective means of reducing metallic 
losses, and the improvements in cleaning equipment 
previously related have now made possible the almost 
complete recovery of the solid materials carried from 
the top of the stack. The flue dust so reclaimed, if 
dry, is carefully collected in cars; if wet, in settling 
basins or mechanical thickeners. For the most part 
it is sintered before being returned to the furnaces. 

Cleaning of the gas, however, may be said to begin in 
the furnace tops, and the reduction of gas velocities, by 
increasing the area of the stacks at the stock line, has 
been a recent noteworthy accomplishment in this 
respect. Other than this, however, there has been 
little change in furnace-top design, and as yet nothing 
has been found better than layer or mixed filling direct 
to the furnace from a large bell the diameter of which 
is properly proportioned with respect to that of the 
stock line. For Mesabi or crushed ores, the width of 
the annular space between the bell and the stock line 
has long been definitely established within the com- 
paratively narrow limits of from 2 ft. to 3 ft., which 
lays the stock in the furnace in a V-shape with the 
sides flattened out to the natural angle of repose of 
the materials. By this arrangement, a preponderance 
of lumpy material rolls to the centre of the stock 
column, forming a chimney-like passage of coarse 
materials. Investigations by the Bureau of Mines 
demonstrate that the gases are led through this central 
porous core at a much faster rate than they travel up 
along the walls, but, despite the theoretical advantages 
of equalising this rate of flow, the principle has never 
been justified in practice. For any one furnace and 
each kind of mixture, certain data must be worked 
out with respect to the size of skip load and total 
charge, the sequence of filling the ore, coke and stone, 
the dumping speed of the bells, &c. Uniformity of 
distribution on the large bell is now accurately con- 
trolled at all except a few American furnaces by means 
of the McKee revolving top. 

Practically all modern furnaces are equipped with 
multiple off-takes, generally four, spaced equally 
about the top perimeter to ensure uniformity of gas 
flow. It has been found advantageous to carry these 
risers to a height of about 30 ft. above the furnace top, 
and this procedure, together with the insertion of 
deflecting plates, has accomplished the almost complete 
retention of all but very fine materials within the furnace. 
The carrying over of even small-sized lumps of ore, 
coke and limestone has been virtually eliminated. 
The old-time annoyance of having furnaces run cold 
from loss of fuel by slips is no longer a serious con- 
sideration. With the strengthening of the top con- 
struction, it has become possible to do without the 
larger explosion valves of previous years, and the 
voleano-like eruptions which made operation with 
Mesabi ores so spectacular in the past are seldom seen 
to-day. When slips do occur, most of the materials 
previously thrown into the atmosphere are now caught 
in the uptakes or in the gas-cleaning system. 

Next to the flue dust, the worst source of metallic 
losses from the blast-furnace has been the scrap pro- 
duced in tapping them, in transporting the hot metal 
and in casting it into pigs. Sand-casting has long since 
been almost completely replaced by pig machines, and 
there have recently been some noteworthy improve- 
ments in pig-machine construction and operating 
methods. By the double skimming of the metal 
between the jadle and moulds, by the application of the 





he grade sinter, and eliminating much of the dust 
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cooling water to the bottom of the moulds instead of | 
directly on the metal, and by thoroughly drying the | 
moulds after spraying, with external heating, it has | 
been found possible to produce pigs remarkably free from 
surface defects and with a very small amount of chill. 

This is somewhat aside from the subject of losses, 
the reduction of which has been chiefly brought about | 
by the general adoption of the short-pour type of 
ladles and of devices which avoid the spillage of metal | 
by the closer regulation of the pouring speed. Smooth- 
ness of machine operation and elimination of break- 
downs are attained by the more careful design and | 
manufacture of the moving parts, and particularly | 
by the adaptation of worm gear to the driving trans- | 
mission. In passing, the author would remark that 
he has never seen better pig machines than the units | 
manufactured by two British firms, recently installed | 
at a new Russian steel plant. 

The importance and magnitude of the economies | 
that have been accomplished by reducing metallic | 
losses is perhaps not fully realised. The cost of ores | 
for an American furnace using Lake ores will often be 
ten times the labour for conversion. If, for 
example, the ore mixture costs 10-00 dols. per ton of pig, | 
and labour at the furnace plant is 1-00 dol., it will be | 
evident that a reduction in ore consumption of 5 per | 
cent. will be the equivalent of a 50 per cent. reduction | 
During 1932, the rise in operating labour | 
costs incidental to low tonnage output was largely 
offset by the practice of “slow blowing,” which | 
reduced the flue dust production in many cases to less | 
than one-third of the amount ordinarily considered | 
normal. This procedure will be discussed further in | 
connection with operating practices. 

Considering the average annual production of 
American pig-iron for the past ten years, about | 
34,000,000 tons, the saving of only | per cent. in ore 
consumption would have a yearly monetary value | 
of several million dollars. Statistics which will show 
the actual improvement in American practice in this 
respect are not readily available, but in the early days | 
of Mesabi ores they were very high, and only a decade 
ago net losses of 5 percent. were quitecommon. To-day | 
the average net loss is probably not more than 2} per | 
and instances of less than 1 per cent. are not | 
unusual, 

Reduction of Thermal Losses.—The thermal efficiency | 
of a blast-furnace inter-related with practically | 
every phase of design, equipment and processing. The | 
aim of American furnace designer has been to propor- | 
tion the dimensions of the stacks in such a manner 
that the descent of the stock would be continuous 
and regular, while offering the least resistance to the | 
upward passage of the gases that is consistent with | 
complete and thorough reduction of the ores. It is | 
common practice to obtain uniform top temperatures | 
of 350 deg. F., or even less, without excessive use of | 
water, although as much of the latter as possible is 
generally added in order to hold in the dust. These 
low top temperatures are chiefly attained, however, by 
using heavy ore burdens, as the analysis ratio of the 
top gases will testify. For the production of steel- 
making grades of pig-iron with a normal burden of 
Lake ores, the average CO/CO, ratio is probably less 
than 2 to 1, and ratios of less than 1-75 to | are often 
obtained. Some remarkable results in this respect 
have been produced at the Cleveland plant of the 
American Steel and Wire Company, during a period of 
so-called slow blowing, when the CO/CO, ratio reached 
1-49, 

By the combined effects of better furnace lines and 
better materials, it is probable that the blast tempera- 
tures carried to-day are about 20 per cent. higher than 
they were ten years ago. In practice, with Lake 
ores they probably average about 1,250 deg. F. When 
considerable quantities of coarse materials are available, 
or when it is possible to practice slow blowing, from 
1,350 deg. to 1,500 deg. is not unusual, and as high as 
1,600 deg. has been reported. 

Utilisation of By-Products.—The most outstanding 
economies that have been attained recently from the 
use of blast-furnace by-products are those resulting 
from a more extended and profitable utilisation of 
blast-furnace gas, which wa: sa me to in the discussion 
of gas cleaning and furnace auxiliaries. The first 
application of blast-furnace gas to by-product coke- 
ovens was made in the Chicago district only five years 
ago. There is a much greater incentive to carry out 
this procedure in cases in which large centres of popula- 
tion adjacent to the plants offer a profitable market 
for coke-oven gas. The prevailing prices for coal gas 
when used as domestic fuel have averaged about 
25 cents per 1,000 cubic feet, whereas for about 10 cents 
the equivalent amount (6,000 cu. ft.) of blast-furnace 


cost 


in labour. 


cent., 
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gas can be given a final cleaning, be delivered to the | other departments. 
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The next most profitable use of blast-furnace gas 
is for metallurgical purposes as a substitute for producer 
or coke-oven gas. A direct return to the furnace may 
not always result from such substitution unless the 
cost of gas coal is considerably higher than that of 
steam coal, but the cost of steel can generally be lowered 
and its quality improved, for straight blast-furnace 
gas has proved to be a superior fuel for soaking pits 
and, when mixed properly with coke-oven gas, for 
open-hearths and various types of heating furnaces 
in the rolling-mills. This procedure, while not new 
in Europe, was first attempted on a large scale in 
America by the Steel Company of Canada. Highly 
satisfactory results from this installation were soon 
being duplicated by plants in various parts of the 
United States. About ten plants in the United States 
are now at least partially equipped to use blast-furnace 
gas in the mills ; the number is increasing yearly, and 
this procedure will find still greater favour as the cost 
of final cleaning is reduced. 

Turning to the utilisation of slag, the great bulk of this 
material is still being wasted, either in molten form when 
suitable ravines are near the plants, or by shipment 
to dumps as granulated material. The use of crushed 
hard slag as railroad ballast, road building material, 
or concrete aggregate is the largest commercial 
application, and millions of tons are sold annually for 
these purposes, although in many cases the return is 
less than sufficient to pay for its handling. There has 
been very little extension recently in the production of 
cement from furnace slags. 


as 


Operation and Management.—Without detracting 
from the justly high reputation of the operators of 
past generations, it may stated that American 
blast-furnaces have probably never been under more 
capable management than they are now. Present- 
day superintendents, almost without exception, have 
the advantage of specialised technical education, and, 
as a matter of equal importance, most of them have 


be 


| also served years of apprenticeship as foremen or just 


as workmen in the various plant departments. This 
combination of theoretical and practical training is 
certainly the ideal one, albeit nothing less than is 
needed for a position of such exacting responsibility. 
It is only natural, however, that the furnace operators 
of to-day have equipped their plants with every avail- 
able mechanical means for simplifying the problems of 
furnace control and regulation. The chart room of 
any up-to-date American blast-furnace office contains 
a complete and continuous record of the operation 
of the stack and all important auxiliary equipment, 
from automatically-recorded weights of the materials 
charged to top-gas analyses. 

The mechanisation of the equipment has been so 
extensively carried out that the number of really 
unskilled labourers about a plant to-day is almost 
negligible ; practically all the workmen perform duties 
that are strictly routine and in which, therefore, they 
develop a high degree of efficiency. The steady reduc- 
tion in the number of furnace workers has further 
improved the quality of those who have survived. 
Even taking into account the eight-hour day and its 
requirement of three shifts per 24 hours, as compared 
with two, as previously, the total number of workers 
for a single stack is substantially less than it was 
before this worthy change was put into effect in 1923. 
In these respects the duties of the present-day furnace 
superintendent have been lightened, but these con- 
ditions represent the result of his own progress and 
endeavour, The improvements related earlier in this 
paper, and many other innovations in construction, 
equipment and practice of earlier date, are, in con- 
junction with those of designing engineers, his own 
contribution to the industry. 


which obtained throughout the year 1932. 
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was decreased, and the quality of the iron became more 
regular and better. 

With the demand for tonnage declining over a period 
of almost three years, it naturally followed that the 
advantages derived from slow blowing should be 
pressed to the utmost, and to-day there are many 
instances of stacks being driven at only about one-half 
of what was considered their normal rate. The 
adverse results of slow blowing are, of course, higher 
labour costs and higher fixed charges, which are directly 
proportional to the tonnage. But even at a 50 per 
cent rate, the net effect in many cases has been a 
final cost of pig-iron which is as low as, or even less 
than, that obtained by so-called normal operations. 

Associated with slow blowing, as a means of keeping 
the blast-furnace production in step with the hot-metal 
requirements, is intermittent operation. Here, the 
results, while not so productive of economies as slow 
blowing, have furnished some surprising upsets to former 
accepted theories. Short periods of banking, especially 
over the week-end, had been tried many times in the 
past, but with such unsatisfactory results as to dis- 
courage any regular procedure of this nature. Now, 
however, instead of a complete shut-down of the 
furnace, a slight blowing is kept up—for which a 
new word, “fanning,” has been coined. In the past, 
fanning a furnace was something that operators were 
prone to avoid, most of them preferring a complete 
shut-down, for the same reasons that have been listed 
against slow blowing. Now, however, the beneficial 
effects of fanning, as compared with complete stoppage, 
are becoming apparent. Fanning keeps the hearth 
hot, probably has a tendency to keep the furnace walls 
clean, eliminates the necessity of purging the mains, 
and accomplishes a considerable amount of “ pre- 
digestion ” of the stock which greatly facilitates easy 
resumption of blowing. In this way, the necessity of 
coke blanks is avoided, and operations are carried on 
with a rather amazing thermal efficiency. 

Almost any combination of blowing and fanning 
periods can be worked out, either to meet the tonnage 
requirements or to accommodate periodic demands 
for hot metal. In almost every case, however, it 
would seem, on the basis of theory, that the best 
results would be obtained when the period of blowing 
is not longer than that required to empty the furnace of 
stock “ predigested ” by fanning ; and in practice this 
procedure is generally followed. From 4 hours to 
12 hours blowing, alternating with periods of fanning 
of from 4 hours to 20 hours duration, covers most of 
the cases with which the author is familiar. In general. 
the lesser advantages from intermittent operation lead 
to the use of continuous slow blowing where the con- 
ditions are such as to make the method of reducing 
the production optional, and this is in spite of the fact 
that during the fanning period a complete laying off 
of the operating force, with the exception perhaps of 
one foreman or water tender, is generally followed. 
As with slow blowing, however, it may be stated with 
assurance that intermittent operation has been so 
successfully worked out in practice that it may be 
considered a permanent contribution to the art and 
one that will at times be utilised to advantage after the 
depression is behind us. 








HIGH-DUTY SPOT-WELDING 
MACHINES. 

Berore describing the new spot-welding machines 
illustrated in Figs. 1 and 2, on the opposite page, it may 
be as well to make clear the trend of development in 
this useful tool. There is a tendency to consider that 
capacities are increasing in the direction of machines 


|for dealing with greater thicknesses of metal. This 

Some typical features of modern operation are well | may be correct up to a certain point, but the field of 
illustrated by the successful adaptation of American | application of spot welding is practically confined to a 
plants to the unprecedentedly low rate of production | relatively small range of thicknesses. The reasons for 


Some of | this limitation lie not only in the difficulty of quickly 


the most interesting developments in pig-iron manu- | manipulating heavier work, but that a comparatively 
facture during that year are to be found in operating | large current is required and trouble may arise from 


practices that were originally considered purely 
emergency measures, but that are now being hailed as 
permanent improvements. The most important of 
these has been “ slow blowing.” Recently, the pressure 
from the plant management has been to get as little 
tonnage as possible, while keeping the furnace in 
operation, not only for making the requisite amount of 
hot molten metal, but as a producer of gas for the 
manufacture of coke and coke-oven gas, the generation 
of power, and the heating of metallurgical furnaces. 
This situation has resulted in “slow blowing,” or 
blowing the furnace at a rate somewhere below the 
point of maximum production. Blast volumes were 


| gradually reduced to keep pace with the operation of 


Many had anticipated serious 


coke-ovens and be replaced at the boilers with coal. | operating difficulties from the building-up of the hearth, 
When 25 per cent. of the blast-furnace gas produced 
can be used in this fashion, the additional gas credit 
to the furnace on this basis will be approximately 
85 cents per ton of pig-iron. 


| bosh, and stack, with resultant hanging and checking, 
but these were not encountered. On the other hand, 
surprisingly good results followed. Flue-dust losses 
were substantially reduced, the coke consumption 





distortion due to local heating. The spot welding 
machine then, on the Continent at all events, is being 
developed more in the direction of speed of operation, 
so as to produce a tool in line with modern require- 
ments of mass production. Another direction is in the 
development of machines for dealing with metals having 
lower electrical resistance than iron or steel. High 
speed machines of various types manufactured by 
Messrs. Allgemeine Elektricitats-Gesellschaft, Berlin, 
include a high-duty 100-kVA. spot welder, with a 
gap 23§ in. deep and having a capacity of 5,000 spots 
per hour on plates 2 mm. (0-078 in.) in thickness, 
or 1,600 spots per hour on 4 mm. (0-157 in.) plates, or 
400 spots per hour on 6 mm. (0-236 in.) plates. These 
figures are stated to be the continuous output obtain- 
able without heating the transformer unit beyond its 
advisable limit. Copper plates up to 0-5 mm. (0-0196 
in.) are easily dealt with, but above this thickness 
high capacity machines are required. Copper plates up 





to 2 mm. thick are spot welded by a 150-kVA. machine 
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Fie. 1. AvtTomatic St 


which is provided with a water-cooled transformer 
similar to that used for heavy butt-welding machines. 
Electrodes of the tungsten type are used and the | 
strength of the spots is said to exceed that of the parent 
metal. Further developments are machines for the spot 
welding of bulky parts such as motor-car bodies. These 
are 70-kVA machines and have a gap of anything 
up to 4 ft., the maximum thickness dealt with being 
2mm. 

The design of these latter machines is similar to 
that shown in Fig. 1, the chief departure from the 
normal type lying in the fact that the current is supplied 
to the upper electrode by flexible cables. The mechani- 
cal load is taken by a fixed overarm at the end of which 
is a guide for the electrode holder. The electrode is 
brought up to the work by hand. The lower electrode 
arm is of cast iron covered with a copper bar. The par- 
ticular machine shown in Fig. 1 is an interesting adapta- 
tion designed for the welding of studs on to steel 
plates. The studs are virtually butt-welded to the plate, 
which is not perforated in any way. The necessary 
drilling, tapping and screwing in of the studs with sub- 
sequent caulking and, in some cases brazing to prevent 
leakage, is eliminated, and it is claimed that the welded 
studs result in a sounder job and also effect consider- 
able savings. The ram carrying the electrode head 
is fitted with a holder revolving on a horizontal axis. 
On this are mounted three tools as shown in the figure. 
The tool to the right is a centre punch, that in the centre | 
an ordinary copper electrode and that on the left is a 
special electrode holding the stud which is to be welded 
in position. This electrode is constructed with a conical 
socket into which is inserted the stud holder which 
consists of a hinged box threaded to match the stud | 
and having a conical end. 

The method of operation is as follows : The plate to 
be studded is carried on a roller frame, in order to 
facilitate movement, and its position as to height 
adjusted to suit the electrodes. These are moved 
vertically by air cylinders controlled by a pedal. The 
top ram can also be operated by hand. The index- 
ing movement is effected by a horizontal lever. The 
position of the stud is first located by the centre punch, | 
the stud being finished with a point to centre it accu- | 
rately in the pop mark. The head is then indexed 
so that the plain electrode comes into position, and the 
pneumatic gear closes the electrodes. This movement 
automatically switches on the current and the spot on 
the plate is heated to redness. The current is cut off 
1utomatically as soon as the electrodes are released. 
A further indexing and closing movement, brings the 
stud-carrying electrode into position and welds the 
stud on the preheated spot. On the return of the head 
from this operation, the conical holder is left on the | 
stud, being retained by the thread. The holder, being 
hinged, is removed from the welded stud by simply 
opening it. In the meantime a second holder with its 
stud is inserted in the electrode. 














Fie. 2. Muttrrene-EtectropE WELDING 
MAac8HINE. 


uD-WELDING MACHINE. 


| 

| cut-out switch to the main supply, and the’ primary 
transformer circuit is interrupted, when this occurs. The 
second coil is then connected to the supply, and the 


A second method of speeding-up spot welding is 
by the adoption of a multiple-electrode machine of 
which an example is shown in Fig. 2. This will weld 


three spots simultaneously on the same level, whilst 
permitting considerable variation of their pitch or 
position. The three upper and moving electrodes are 
mounted on a holder in the traversing head, the holder 
being arranged with an eccentric device, so that the 
group of electrodes can be centred in any desired 
position in a horizontal plane, within the limits provided. 


| The electrodes themselves are also capable of individual 


movement in a horizontal plane. As will be clear from 
Fig. 2, they are formed with cranked ends. As shown 
in the figure, they are turned so that the three contact 
points are close together, but by individual rotation, 
their relative positions can be altered to give a great 
variety of arrangement of the spots. The electrodes 
fit into conical sockets in the holders. The bottom 
electrode, consists of a table with Tee-slots, to which 
is attached a copper work-fixture, by means of a quick- 
clamping device. The fixture may be either die- 
shaped or may consist of a plain plate with or without 


switch is held open until the next welding operation 
is started. This automatic cut-off of the welding 
current prevents burning of the welded spot. 








125-KG. HARDNESS-T ESTING 
MACHINE. 


A macuine for making Brinell-ball and diamond- 
pyramid hardness tests, embodying some novel 
features, has recently been placed on the market by 
Messrs. 'T. C. Howden and Company, 5 and 7, Fleet- 
street, Birmingham. The machine, which is made in 
Birmingham, is, we understand, intended for research 
workers, engineers and metallurgists who need a 
| piece of apparatus which will apply accurately the wide 
range of loads laid down in specifications, at a reason- 
ably low price. Any desired load from 5 kg., up to a 
maximum of 125 kg., by 5 kg. increments, can be 


‘total resistance is reduced to zero. 


when the current reaches a pre-determined intensity. 





suitable recesses for the work. The speed of the applied to a specimen with the minimum of trouble 
machine can be adjusted within wide limits, and 120} and delay. A general view of the machine, which has 
complete welds, i.e., a total of 360 spots, can be effected | an overall height of 21 in., and an approximate net 
per minute. . | weight of 45 1b., is shown in the illustration on page 

The method of control is interesting. The pair| 5096. As will be seen, it normally stands on a wood 
of levers seen in the front of the table must be depressed | support 5 in. high, placed on a “table. Briefly, the 
simultaneously to effect contact and welding. The | machine comprises a circular steel table mounted on a 
welding current is obtained from three separate trans- | screw, and upon which the specimen under test is placed. 
formers, each of 10-kVA. rating. The secondary wind- | The table is moved up vertically to meet the indenter, 
ings are coupled together at one end for the bottom | the spindle of which rises against the action of a lever 


| electrode connection and led individually at the other | and spring, whereby a measured load is applied to the 


end to the top electrodes. Individual control of each | specimen. Two polished steel columns, set 5 in. 
electrode is thus ensured, an important feature with | apart, and attached to a cast-iron base, support the 
multiple-point automatic welding. The controllers are | head, which carries the indenter spindle and the load- 
based on the utilisation of the sudden rise of the welding measuring mechanism. The circular steel table is 
current at the moment the air gap, or other insulator, 3} in. in diameter, and is guided by bearings on the 
has been broken down and the greatest factor in the | columns. The nut for the table screw is carried in 
The controlling | the base of the machine and is rotated through bevel 
mechanism consists of a maximum relay and a cut-out | gears by the crank handle shown in the figure, the 
switch. | pressure of the load being taken on a ball thrust bearing. 
_ The relay is formed with an annular magnetic | The upward movement of the indenter spindle is 
iron core with an adjustable armature, so that the air | transmitted to a horizontal lever through a connection 
gap, or magnetic resistance, can be regulated. The | which, it is stated, does not introduce friction or any 
armature is fitted with a tungsten contact, and, when it | error due to the angular displacement of the lever. 
is in the attracted position, connection is made by this | The latter swings on ball bearings and, at its extreme 
contact to energise one of the two magnet coils of the | end, is attached to a calibrated measuring spring which 
cut-out switch from the main current supply. The | is subjected to only a small proportion of the total 
other magnet coil is not connected to the main supply | load applied to the machine. The spring has a high 
until the primary circuit of the transformer has been | elastic limit and is so arranged that it cannot be stressed 
interrupted. | excessively. Consequently, it will maintain its accu- 
The mechanism operates as follows: The welding | racy for many years. The movement of the lever 
current to the electrodes induces a magnetic flux in | rotates a pointer round the dial seen in the illustration, 
the iron core of the relay, and the magnetic resistance | the transmission being such that the pointer indicates 
is so adjusted that the relay armature is attracted | the load on the indenter in kilogrammes. 
Two interchangeable measuring springs are provided 
The larger is suitable for measuring 


The tungsten contact then connects the first coil of the | with the machine. 
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loads from 5 kg. to 125 kg., while the smaller is calibrated 
for loads from 5 kg. to30 kg. We understand that the 
springs can be interchanged in a few seconds. Which- 
ever spring is employed, one complete revolution 
of the pointer represents the full capacity of the spring. 
Hence, the 30-kg. spring should be utilised for all loads 
from 5 kg. to 30 kg., as then a very open scale is provided 
and low loads can be applied with great accuracy. As 


will be seen, the dial is inscribed with two load scales | 
corresponding with the capacities of the two springs. | 


\ screw adjustment, whereby the pointer can be set 
at zero is provided at the lower anchorage of the spring. 


It may be noted, in passing, that the maximum distance | 

















between the indenter point and the table is 5 in. As | 


soon as the specimen comes into contact with the 
indenter, during a test loading commences, and a few 
further turns of the handle will produce the load 
required. When the desired time of application of the 
load has elapsed, the handle is turned in the reverse 
direction, the specimen is removed, and the impression 
measured in the usual manner. 

The equipment provided with the machine includes 
three ball indenters for 1 mm., 2 mm., and 5 mm. 
balls and six spare balls of each diameter ; a four-sided 
diamond-pyramid indenter having an angle of 136 deg. 
between opposite faces; a spherically-seated work 
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Note.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the 


other cases the prices are per ton. 


London Metal Exchange for “ fine foreign * and “ standard ” metal, respectively. 
| are for English metal, whilst those for spelter are for virgin metal. 
steel plates and rails, and also for hematite and Cleveland pig-iron. 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
| prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 

bottle, the contents of which vary from 70 lb. to 80 Ib. 
| 

| 


The prices shown for lead 

Middlesbrough prices are plotted for 
The prices given, in the case of steel 
The pig-iron 
The price of quicksilver is per 
The price of tin-plates is per standard box, but in 


Each vertical line in the diagram represents a market day, and the horizontal 


lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 





support ; and a vee block for holding round specimens. | 


A standard high-power portable microscope on a 
horseshoe-shaped base and an illumination attachment 
are also provided. In the eyepiece of the microscope 
is embodied a glass graticule reading to 0-005 mm. 


Firtn-Brown Steers.—A_ brochure 
Firth and John Brown, Limited, Atlas and 
Works, Sheffield, 1, for all current engineering purposes, 
has been issued by the firm. The schedule comprises 
20 classes of steels, lettered from A to T, and covering a 
very wide range of carbon and alloy steels. In all cases 
un excellent general description of the particular class 
is given, and this is followed by data concerning each 
individual steel in the class. The information given 
includes’ brief particulars regarding the composition 
of the steel, its mechanical properties, the specifications 
met by the material, the form in which it is supplied 


by the firm, and the principal applications of the steel. | 


Data are thus given on some 138 steels supplied in the 
form of forgings, castings, billets, bars, strip, rod, wire, 
sheet, tubing, &c., and intended for machine parts, tools 
and dies, railway and tramway tyres and axles, boiler 
drums, marine shafting, aircraft and automobile engi- 
neering, turbine blading, rolls, pump rods, 
cutlery, chemical plant, furnace details, mechanical- 
stoker parts, magnets and most other general engineering 
purposes. The sections dealing with 
nitriding, rust-resisting, acid-resisting and heat-resisting 
steels, will be found particularly interesting. The 
firm's manufactures, such as armour, shell, hardened 
steel rolls, engineers’ tools, saws and files, springs, &c., 
are regarded as finished products. Consequently, they 
are not included in the brochure, but are dealt with in 
other publications. 


the information furnished is always interesting and to the | 
Obviously, a great deal of time and care has| commencing on Friday afternoon, May 26, for those | employed 
responsible for practical safety work, will follow the main | 
Bushey Hall Hotel, 
The Congress has been organised by the ' and commerce of Egypt. 


roint, 
boon expended in its preparation, and engineers coming 
into the possession of copies will desire to keep them 
near at hand for reference purposes. 


containing @)| 
schedule of the steels manufactured by Messrs. Thomas | 


Norfolk | 


springs, | 


case-hardening, | 


STANDARDISED MANUFACTURE OF MERCURY 
| FreERS.—The mercury rectifier is a type of electrical 
equipment which easily lends itself to standardised 
manufacture, since its general design is to a large extent 
independent of the conditions of the circuit on which 
it is to operate. This is due to the facts that no magnetic 
or mechanical energy is necessary to effect rectification 
and that the only variable quantity is the current. As 
regards losses, that at the cathode is proportional to the 
current and thus determines the size of this portion of 
| the equipment, in order that the heat generated may be 
| satisfactorily dissipated. The pressure drop in the are 
| has little or no effect on the design, while the anode 
| drop is taken care of by increasing the number of anodes, 
| the size of which depends on the current, as do the 
| dimensions of the container. It is thus possible to cover 
| quite a large range of requirements by means of a small 
number of standard types of anodes, cathodes and 
| tanks, and this is now being done by Ateliers de Con- 
struction Oerlikon, whose representatives in this country 
are Messrs. Oerlikon, Limited, Victoria House, South- 
| ampton-row, London, W.C.1, 


NATIONAL Sarety ConGress.—A provisional pro- 
gramme of the National Safety Congress, to be held in 
London from May 24 to May 26, has recently been issued. 
Morning and afternoon sessions will be held during the 
three days of the meeting, and among the papers to be 
read and the addresses to be delivered are: ‘“ Remedies 
for Road Accidents,” by Lt.-Col. J. A. A. Pickard, 
D.8.0. ; “* Some Safety Problems of the Road Engineer,” 
by Major W. H. Morgan, D.S.O.; “ Electricity and its 
Safe Use in Everyday Life,” by Mr. A. C. Cramb; 
| “* Medical Examinations in Relation to Industrial Acci- 
| dents,” by Dr. T. M. Body; “ Safety Education of the 





| New Employee,” by Mr. C. K. Atkinson; and “ Safety < 
The brochure is well written, and | of Life from Fire-Exits and Emergency Means of Escape,” | production of castings, and the erection of plant on a 
A week-end conference | large scale. 


by Lt.-Col. Guy Symonds, D.8.O. 


| Congress, and will be held at the 
Bushey, Herts. 


REcTI- , 


‘Safety First ” Association and further par- 
ticulars may be obtained from the general secretary 
of the Association, at Terminal House, 52, Grosvenor 
Gardens, London, 8.W.1. 


National 


ENGINEERING ON THE Nite.—The firm of Messrs. 
Thomas Cook and Son, Limited, Berkeley-street, London, 
W.1, have been actively engaged in connection with the 
tourist traffic in Egypt for upwards of sixty years, and, 
as long ago as 1880, the Egyptian Government granted 
them a concession under which the passenger steamers 
on the Nile passed under their exclusive control. It 
is also interesting to note that the expeditionary force 
sent to the relief of General Gordon, besieged in Khar- 
toum, and comprising 11,000 British and 7,000 Egyptian 
troops and 130,000 tons of stores and war material, was 
conveyed as far as the Second Cataract by Messrs. Cook. 
Soon after the return of the expedition it was found that 
the Nile steamers were becoming obsolete and the firm 
began to build a new fleet. In order to be in position 
to maintain these steamers in good condition a site 
at Boulac, near Cairo, was purchased, and workshops 
and storehouses were erected and opened in 1889. This 
formed the nucleus of what is now the Engineering 
Department of the firm. At the present time, it does 
not confine its activities solely to production and repair 
work, but also carries on actively the sale of general 
engineering stores, machinery, and explosives. An 
interesting illustrated description of the activities of 
the Department, which, it is claimed, constitutes the 
largest general-engineering business in Egypt, 18 con- 
tained in a brochure entitled Engineering on the Nile. 
The Department is equipped with modern machine shops, 
a foundry, a boiler shop and a woodworking shop, and 
possesses also a dry dock and slipways. It undertakes 
shipbuilding, general engineering work, boiler work, the 


A section of the department is continuously 
on Government contracts for waterworks, 
and electrical installations. The 


umping stations, 
Proc : lating to the industries 


ure also contains statistics re 





onions 
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THE QUADRUPLE-SCREW LINER |**Y for the re of we rey eee Rapetel 
“ ” arrangements have been made for permitting pas- 
CONTE DI SAVOIA. | sengers to visit the stabiliser room during operation. 
(Continued from page 426.) |The plant consists of three identical units, each of 

REPEATED references have already been made/| which can function as a stabiliser independently of 
to the gyroscopic stabilisers fitted in the vessel.| the other two. The units each weigh 175 tons, and 
In deciding upon their adoption, the shipbuilders| each will develop a stabilising torque of approxi- 
were influenced by two considerations, firstly to| mately 2,150 ton-feet. This represents for each 
prevent discomfort to the passengers, dnd secondly | stabiliser a force of 226 tons, acting downwards on 





































Fic. 39. Precesston Moron AND BRAKE. 


to reduce the influence of heavy seas on the speed of ; 


the ship. Complete stabilisation is unnecessary to 
achieve either of these objects, and would have 
required a stabilising plant of undue weight in 
proportion to the total displacement of the vessel. 
Actually, the designers based their calculation on a 
limiting roll of three degrees on each side of the 
vertical under any wave conditions that were likely 
to be encountered, and this enabled the total weight 
of the plant, including all accessories, to be restricted 
to about 750 tons, or 1-83 per cent. of the vessel’s 
displacement. 

A special compartment just forward of the bridge 
and at the waterline of the Conte di Savoia has been 
set aside for this plant, and special personnel has 
been delegated to care for it. In this compartment 
are located the main gyroscopes together with all the 
control apparatus, switchgear and auxiliaries, neces- 


5°7 


element are nickel-steel forgings, and are bolted to 
the discs, The rotating element assembled weighs 
110 tons, is 13 ft, in diameter, and will spin normally 
at a speed of 800 r.p.m. During exceptionally bad 
weather, the revolutions can be increased to 910 
per minute. Rotation of the gyroscopic disc is 
produced by a specially-designed spinning motor, 
the armature of the motor being mounted on the 
axle of the gyroscope wheel, and the stator within 
the gyroscope casing. The motor is of the three- 
phase squirrel-cage type, and is rated at 560 h.p., 
at 910 r.p.m., and 62 cycles. It is capable of 
giving 750 h.p. for 90 minutes during the accelerating 
period, 

The balancing of the rotating portions of the 
stabilisers received particularly careful attention, as, 
apart from causing undue vibration, any out-of- 
balance force would cause severe vibratory forces to 
act on the structures and bearings. The rotors were 
accurately balanced on a machine built specially 
for the purpose shown in Fig. 40, below, on which 
it was possible to detect an out-of-balance force of 
| wy of an ounce at a radius of 64in. The power loss 
|due to windage results in heating of the rotor and 
| cncingn. At 910 r.p.m., this represents approxi- 
| mately 280 h.p. Means have been provided for the 
circulation of air through the casings to carry away 
this heat in the most expeditious manner. A 
| certain portion of air is passed between the clearances 
| of the rotor and casing and expelled through ports 
|in the centre casing. As stated, the trunnions are 
| placed port and starboard, and they are equipped 
| with roller bearings, so that the entire gyroscopic 
| unit may turn, or precess, about the athwartship 
|axis. When the rotor is spinning, and the ship is 
| rolling, the gyroscopic unit tends to precess in this 
| manner of its own accord, and when so precessing 








Fic. 40. Testine a Rotor ror DyNAMIC BALANCE. 


one trunnion, and 52 tons upward on the other. 
One of the units in position in the vessel is shown 
in Fig. 38, above. Each stabiliser equipment con- 
sists of five main portions, namely, the main gyro- 
scope, the precession unit, the control gyroscope, 
the buffer unit, and the electrical equipment. The 
stabiliser unit is made up of a casing within 
which is mounted the gyroscopic disc. The casing is 
supported in bearings on a horizontal athwart- 
ship axis, about which the gyroscopic unit can 
be precessed in either direction with respect to 
the vertical mid-position of the casing. The casings 
are fabricated of steel plate and steel castings, 
riveted and welded together. The disc, or rotating 
element, is mounted within the casing, suitably 
supported and guided by bearings of special design. 
It is constructed of two forged steel discs, bolted 
and keyed together. The shafts of the rotating 


| will exert gyroscopic moments on the ship through 
| the trunnions, the direction of the forces beins, such 
as to stabilise the ship by opposing the heeling 
|moment. Each precession unit has as its function 
|the control of the rate and time of precession of 
the gyroscopic unit. It consists of the precession 
motor, the reduction gearing and the precession 
brakes. The precession motor shown in Fig. 39, 
is geared to the main gyroscope throug. the reduc- 
tion gearing. The precession motor is started, 
stopped and otherwise controlled by the control 
|gyroscope and the relay switches cn a panel. 
_The motor has an output of 100 h.p, at 250 r.p.m. 
| to 300 r.p.m., with a capacity to deliver 200 h.p. 
for 14 seconds every 12 seconds, The precession 
brakes are of the electro-mechanical type, and 
further control the precession movements of the 
main gyroscope. They are operated electrically 
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from the precession motor circuit, releasing when 
the precession motor takes current, and closing 
when the precession cycle ends. 

The control gyroscope is the sensitive element of | 
each stabiliser equipment, responding instantly to | 
the vessel’s roll. It consists of a small rotating | 
wheel mounted in a casing, the spinning axis of | 
the wheel being horizontal and athwartship, and 
the casing sensitively mounted in trunnions on a} 
vertical axis. The three control units are grouped 
together as shown in Fig. 41, annexed. When | 
the vessel starts to roll, the gyroscopic action of | 
the wheel causes the whole casing to precess about 
the vertical axis, causing a contact to make and | 


complete a circuit to the precession motor controls. | 
| 


The main gyroscope immediately starts precessing } 


and stabilises the ship. As the wave passes beneath 
the ship and attempts to roll her over in the opposite | 
direction, the control gyroscope precesses the other 
way, closes another electric circuit, and causes the 
main gyroscope to precess in the opposite direction. 
So sensitive is the small control gyroscope that it 
actuates the circuits controlling the precession 
motor in less than one-quarter of a second after the 
roll impulse starts. It is this instantaneous applica- 
tion of counteracting force that prevents the ship 
from building up a roll in synchronism with the 
period of the waves. 

The buffer unit and safety lock constitutes a 
positive stop for the precession of the main gyro- 
scope. Ordinarily the gyroscope precesses a maxi- 
mum of 60 deg. each side of the vertical, being 
brought to a stop by the brakes in a movement of 
4 deg. or 5 deg. before the hammer on the gyroscope 
can hit the buffer. If, however, the brakes should 
slip or become inoperative, or if the gyroscope 
should be allowed to precess unrestrained through 
failure of some other part of the equipment, the 
buffer absorbs the energy at the end of the preces- 


sion are, and securely locks the gyroscope, so as to | 10 deg. F. 
prevent further precession until the trouble is | the hottest weather. 


rectified. It is essentially a mechanical recoil 
device designed to absorb the energy of free preces- 
sion, and works on the plunger and nozzle principle. 

The power for spinning the gyroscopes and for 
precessing is obtained from three special motor- 
generator sets, each consisting of a motor and two 
generators on a common bedplate. The motor has 
a normal output of 780 h.p. at 700 r.p.m. to 925 
r.pm., and drives a 505-kVA, 3-phase, 62-cycle, 
550-volt alternator and a 100-kW, 440-volt direct- 
current generator. The motor-generators receive 
their power from the ship’s auxiliary turbine sets. 
Means have been provided so that any one of the 
four turbo-generators can supply any one of the 
three stabilisers. Due to the great inertia of each 
gyro wheel, they cannot be immediately accelerated 
to full speed. It requires approximately 80 minutes 
with a 35 per cent. overload on the spinning motors 
to bring the gyroscopes from a standstill to full speed. 
During operation of the plant, an average of 1,400 
kW of power is required to give stabilisation. For 
braking the gyroscopes when shutting down the 
stabilisers, liquid resistances are provided for 
insertion in the main circuit between the spinning 
motor and the alternator. When slowing down, 
the spinning motor acts as a generator, and the 
power thus developed is absorbed in these liquid 
resistances. 





The three equipments are controlled by three 
identical three-panel switchboards. One panel | 
controls the direct-current driving motor of the | 


motor-generator set, one the alternator, and the | 
third the direct-current generator and precession | 
motor. Housed in these switchboards are all the | 
switches, meters, relays, contactors, resistances and 
rheostats necessary for the operation and control 
of the plant. Inasmuch as the main bearings of the | 
gyroscopic units of the plant are very heavily loaded | 
during stabilisation, it is necessary to supply an | 
ample quantity of oil to the bearings for lubrication | 
and cooling. Each gyroscopic unit has a separate | 
oil system consisting of an electric-driven pump, | 
strainer, circulation tank and cooler, The pumps 
are capable of circulating a maximum of 250 gallons 
of oil per minute. Each oil system is also equipped 
with a de Laval separator, so that the oil can always 
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to the oil coolers, and for cooling the precession 
brakes and the liquid braking resistances. Each 
of these pumps is electrically driven, and has a 
capacity of 200 tons per hour. Special provision 
| has made for cooling and ventilating the 
stabiliser compartment. It is expected that the 
|temperature in the compartment will not exceed 
above outside air temperature during 
Two inlet fans, with a capacity 
each of approximately 40,000 cu. ft. of air per 
minute, take outside air, and a certain portion of 
air from the third-class quarters, and deliver it to 
the most advantageous points of the compartment. 
There are also two additional fans of the same 
capacity which extract air from the compartment 
and deliver it to the boiler rooms. Particular pains 
have been taken to insulate the compartment so 
thoroughly that the noises of operation are not 
carried to other portions of the ship. All the 


been 


ceilings, bulkheads and walls through which noise | 


might pass have, therefore, been covered with 


approved sound-insulating material. 


(To be continued.) 


NEW RULES FOR AREAS, MOMENTS 
AND MOMENTS OF INERTIA. 
By J. A. 


Ear.y in the year 1908 the writer formulated a 
general rule for areas, which includes the trapezoidal 
and Simpson’s two rules as particular cases, and 
ten years later the corresponding rules for the 
longitudinal moment and moment of inertia were 
found. As these rules are extremely simple and 
convenient in practice and amply accurate enough 
for all ordinary requirements, it is purposed in the 


Davis. 


| following article to give some account of them. 


The Area Rule.—Let ABDC, Fig. 1, be the 
figure of which the area is required, the boundary 
C F D being a common parabola. Let the base A B 
be divided into any number, n — 1, of equal parts 
and ordinates erected at the points of division, y, 
and y, being two of them. Including the end ordi- 
nates y, and y, there will thus be a total of n 
ordinates, and ifh be the common interval between 
them it is proposed to express the area by means 
of the formula 


A« v yn) 


(1) 


uh(vy, Ye 3 Ya-—1 


in which wu and v are to be determined. 
Let E be the middle point of AB and y,., the 


the n 





be kept in a pure condition. Two centrifugal pumps | ordinate thereat and let y, be any one of 
are provided for the purpose of circulating sea water | ordinates, then by Lagrange’s interpolation formula, 





BaTTERY OF CONTROL GYROSCOPES. 


! 
or otherwise, we obtain y, in terms of y;, 


| ¥,. thus :— 








Yn+, and 





(n 1)? yr [n(n 1) (3x l)r 27]y, 
4[n — (n l)r + r*)yn+1 
+[n 1—(n 3)r+2r*?] yn (2) 
| Hence, for the sum y, + y; Yn— 1 we 
| have, after reduction, 
(n — 2)(n 3) 
Ye + Y¥3 7 Un—1 é(n — 1) (Y¥y + Yn) 
2ni(n 2) ~ 
S@—) 
which substituted in (1) gives 
 , (n — 2)(n 3) , 
A uh [« - éin — 1) (yy Yn 
2n(n — 2) ' 
4 3 
3(n—1) 3 1] wy 
But by Simpson’s first rule 
A=~ >. "(ys + 4ynta + Yn) (4) 


hence, equating the coefficients of like 
(3) and (4) we have 


terms in 


2n(n — 2) 4(n 1) ol (n — 1) (5) 
3(n — 1) 6 n(n — 2) 
also 
y+ ATF — 9) 
> (: i lc Be 
from which, if (5) be substituted, we obtain 
n(n — 2) (n — 2) (nm — 3) n—2 . 
v= _ => - (6) 
6 (n — 1) 6 (n — 1) 2n—2 


Hence, substituting (5) and (6) in (1), 
finally 


(n iy ,fan— 
h Yn) + Yo + Ys 
n(n — 2) [gn—-2™ - v2 3 
Yn— 1]. (7) 
If n = 3, then 
4 1 | 
A 3 h [ Pat Ys) vs | 
tay + 44 + Us) 
3 1 : s 
which is Simpson’s first rule. 
If n = 4, then 
9 l 7 
A= 8 h 3 (Yi Ma) + Ya Ys | 


3 
= gh (ys + 32 + Sy + Ye) 


which is Simpson’s second rule. 


we have 
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If n = 5, 6 or 7, we obtain, respectively : which substituted in (8) gives 


16 3 a - .. (n — 2) (nm — 8) 
A=7,4 (jm + Ye + Ys +44 + 5% )» | M= Ny m[v (mn — 1)(¥, — yn) + 130 (n — IP 
25 2 2 will as ves 1 6 
A=Sa(intnutututyt+ eM), | Lh —Mare = a= se + AWE 
a 
36 5 2 — Yon+ 10 
A=s4(Gutudt Ys + Yo tt ¥e+ ym)s| ( vet ynti)} | _ 


fi four-ordi kt 
all of which can be otherwise deduced by combining nuneene Sepentinate gamit 


in various ways Simpson’s two rules and the well-| M - 
known 5-8 rule, or multiples of them. That for | 
n= 6 is not new; it is given in a Tezt-Book of | 
Theoretical Naval Architecture, by E. L. Attwood, | hence, equating the coefficients of like terms in (10) 
1919 edition, page 12, and perhapselsewhere. Those | and (11) we have, firstly, 
for n = 5and n = 7 were, so far as the writer knows, | in —2 y(n 
first deduced by himself. 240 (n — 1)? 
If n = © we obtain the old trapezoidal or poly- | i 
gonal rule, which is what we should expect when the | ia fs 
interval becomes vanishingly small, so that the arc | 
of the curve in any interval coincides with its chord. | 


— 17 . 
‘ eo al 11 (y,; — Yn) + 27 ( mt — vant )] 
(11) 





- 3) U 27 (n — 1) 


240 


27 n(n 


(n — 1)8 


9 
n(n + 1)(m — 2) (n — 3) (12) 





TABLE Il.—Areas or PaRaBotic CuRVEs. 


The Moment of Inertia Rule, or more explicitly 
a rule for the longitudinal moment of inertia of a 
curve-bounded plane area about its central ordinate 
as axis. 

As for the moment rule, and referring to Fig. 1, 
it is proposed to express the moment of inertia of 
the area ABDC about its central ordinate E F 
as axis by means of the formula 


I = £U, A®[V, (mn — 1) (yy + yn) + (mn — 3)" (yg + yn—1) 


+ (n — 5) (Ys + Yn—2) + &e.). (15) 


in which U, and V, are to be determined. 

As for moments, the smallest number of ordinates 
to which this form of rule is applicable is four; 
hence the interpolation formula for y, is as in (9) 
on substituting which in the general term 
(n + 1—2r)*y, of (15), effecting the summation 





Examples to show the degree of accuracy to be = 













































































obtained by means of this new rule will be given | k = 0-65. 0-75. 0-85. | gs, 0-75. | 0-86. 
after the corresponding rules for moments Rule. ie nas tend S = bP Reoeeit asked — 
mom inerti re on investi 5 
ents of inertia have been investigated Area, Sq. Ft. | Error Per cent. 
- = — a —-—. 9 Sa 
° 
Fig. 1. | Formula (23) 650-000 | 750-000 850-000 | 0 0 0 
| Simpson’s Ist 649-992 750 -000 849-946 0-0012 0 0-0064 
| Formula (7) 649 +958 750-000 848-779 0-0065 | 0 0-1436 
Trapezoidal 648 -459 747 500 845-291 0-2371 0-3333 | 0-5540 
CA TABLE III.—LonerrupivaL Moments oF PaRaBoLic CURVES. 
No 1% — a 
» hth k = 0-65. 0-75. 0-85. | 0-65. | 0-75. | 0°85. 
A i Rale pilaf i icencipacinipiaacinas ————————— | — _ : — 
4  (3418.A.) E “ENGINEERING” 
| M, Cub. Ft. Error, Per cent. 
TaBLe I.—Offsets for Parabolic Curves. a 7 a cor ie nee l bie gne | ch a‘ 
siineiigorn are ai __ | Formula (24) i 6,018 -52 7,500-00 9,239-13 0 0 0 
Simpson’s Ist 6,018 -56 7,499 -67 9,236-71 0-0007 0-0044 00262 
Distance k = 0-65. 0-75. 0-85. Formula (14) 6,034 +25 7,510°44 9,215 -82 0-2614 | 0-1392 0-2523 
from | Trapezoid 5,958 -98 7,416-75 9,100 +85 0-9893 | 1-1100 1-4967 
Amidships. | a +s — a = a a wae Se i: 
Ft. Half-breadth, Ft. 
a = a ia — | TABLE IV.—Lonerrupinat Moments or INERTIA OF PARABOLIC CURVES. 
ee oe - ] ' “ 
0 5-00000 5-00000 5-00000 | 
5 4-93052 4-99500 4-99999 } k = 0-65. } 0-75. | 0-85. 0-65. | 0-75. | 0-85. 
10 4-74830 4-96000 4-99945 Rule fetealaig AY FAS bos BR Bee 
15 4-46552 4-86500 4-99456 5 
20 4-08812 4-68000 4-97220 I, Ft.4 Error, Per cent. 
25 3-61989 4-37500 4-90157 oe seas) en: As panies sciniliicasesniencitaatisiass 
30 3-06373 3-92000 472342 
35 2-42193 3-28500 4-33749 | Formula (26) 318,627 416,667 544,872 0 0 0 
40 1-69635 2-44000 3-58807 | Simpson’s Ist 318,599 416,583 544,477 0-0088 0-0202 0-0725 
45 0-88858 1-35500 2-24781 | Formula (20) 318,742 415,622 539,902 0-0361 0 +2508 0-9121 
50 0 0 0 | Trapezoidal 314,765 | 410,438 533,166 1-2121 1-4950 | 2-1484 
| 








Taste V.—Areas of Actual Load Water- 


The Moment Rule.—To be more explicit, this is | 
planes. 


a rule for the longitudinal moment of a curve- 
bounded plane area about its central ordinate as | 


Trape- 
zoldal (7). 











axis. — | Formula Trapez. | 
Referring to Fig. 1, it is proposed to express the | on Ist Rule.| Rule. 
moment of the area ABDC about its central - ™ 
ordinate E F as axis by means of the formula Area, Sq. Ft. | Error, Per cent. 
' 
M = $U A®[V (nm — 1) (y, — yn) + (m — 3) (Ye — Yn—1) | Te aan RCO 
+ (n — 5)(¥s — yn—2 &e. 8 Cruiser ..| 15115-0 | 15113-1 | 15082-8 | 0-0125 | 0-2130 
nie — 8) + Se (8) | Cruiser’ *:| 90754-2 | 20748-5 | 20706-7 | 0-0275 | 0-2980 
in which U and V are to be determined. ee 66155 | 66148 | 65982 | o-0106 | 0-2615 
At the outset it may be stated that the smallest | Taner “” | 21917-3 | 21856-9 | 21802-9 | 0-0306 | 0-2776 


TasLe VI.—Centres of Flotation of Actual Load Water- 
planes. 











Simp- Formulx | Trape- 
son's (7) and | zoidal (14). Trapez. 
_ Ist Rule. (14). Rule. 
Ship. j } 
Centre of Flotation abaft Error, 
Amidships. 
Ft. Ft. Ft. Inches. 
| | | 
Cruiser 16-8221 16-7660 | 16-8214 | 0-6732 | 0-0084 
* ..| 20-4526 | 20-4107 | 20-5166 | 0-5028 | 0-7680 
Berengaria, | 
(approx.) | 21-0783 | 21-0752 | 20-8646 | 0-0372 | 2-5644 
Tanker in 2-3873 | 2-1978 2°1835 | 2-2740 2 -4456 








number of ordinates to which this form of rule is | naa, A EEE} 
applicable has been found to be four, in conformity 
with which, therefore, Lagrange’s formula gives us | then from (10) and (11) 








the general ordinate y, in terms of the four equally 2 (n — 2) (n — 3) (nm — 4) (11 n — 5) 
spaced ordinates ¥,, Y,42, Yon and y,, thus:—| 4U [v (@- D+ 120 (n — 1) 

. 4 _ Il(m— 1) 
2(n — 1 yr = [n (2 n? + 5n + 2) — (11 n? + l4n+2)r a 240” } 


9(2n+ 1) r?— Or )y, from which, by substituting (12), we obtain 
-- 9[n(2n+1)—(2n?+6n+1)r ®) in 3)(3n — 1) 
+ (5n + 4) 7? — 34?) yn+2 v= = i — 1% (18) | 
+ 9[n(n + 2) — (rn? + 6n+ 2)r Substituting (12) and (13) in (8) we have finally | 
g 
4- (4n + 5) r? — 34°) yon+i (n — 1)* 
3. | M => pe _ 9 Py | 
— [(2n? + 5n + 2) — (2m? + l4n+ I1)r| 7 odes secaiilies 
+ 9(n + 2)r2— OP] yn (9) | 2 [“ _ Ayn = 2H n— in ~ 1), — ge) 
Now the general term of (8) is (n + 1 — 27) Yes | 


+ (m — 3) (yg — yn—1) + (m — 5) (Ys — Yn—2)+ te. | 
(14) 


by means of which, after substituting the value of 
y, from (9), effecting the summation from r = 2 to 
r= n — 1 and then reducing, we obtain | 





[Note.—In practice, if n be odd, the numerical 
| work can be reduced by deleting the 2 in the 


- 5) (Ys — yn—s) + Ke. 
‘denominator of the multiplier outside the square 


(n — 3) (Ys — yn—,) + (n 


| 
| 
| 
| 


Vn ng t Y¥, 1 . 
(Years + Ym) | 


from r = 2 to r=n—1 and then reducing, we 


obtain 


(n — 3)? (yg + Yn—1) + (m — 5)* (ys + Yn—2) + &c. 


_ (n= 2) (n— 3) 


120 (n — 1) { (m — 4)(1Lm — 5) (yy + yn) 


+ 9n(n — 1) (Yn 42 + Yon 4 1) }» 


which substituted in (15) gives 


_ (n — 2)(n — 3) 
ano A wit " 4 . 
E= £U, A | Va (m= WP + ed + 


{(n — 4)(1L nm — 5) (yy + Yn) + 9n(n + 1) 


(16) 


| 
| 
| 


| But for a four-ordinate parabola 




























_ (n — 2) (nm — 3) 
120 (n — 17 


+ 27 n(n + 1) (sate — yoni )} 


, 


{ (n — 4)(1l1 m — 5) (y,; — yn) 





<n 
| bracket and dividing instead each of the leverage| I = ee ns [u (Ya + Yn) + 9 (Yn +e + Von +) | 
factors (n — 1), (n — 3), (n — 5), &c., within this | % 8 


| bracket by 2.] (17) 
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hence, equating the coefficients of like terms in| lie in its accuracy or its approach to the degree of 
(16) and (17) we have firstly accuracy required, and this can only be found out by 
applying it to examples. To this end it is essential 





















‘where the value of the index c varies with the form 
of Y X and consequently will, in general, have 
different values for the forward and after portions. 





























9n(n + 1) (mn — 2) (mn — 8).. O(n iy . » notin 
‘ 180 (nw — 1) U,=- 480 to have the truth as the standard, and thus only If k = coefficient of fineness of area OXY, then 
(n — 18 mathematically definable figures are admissible. | it is found that 
a teak) YE mn 8) (18) |The disparity between results obtained for a few = k (22) 
’ T - : « = . . . (<< 
non-mathematically defined ship forms will also be | 1—k 
then from (16) and (17) considered, not as deciding the nearest to the truth | also, 
iu fy rye p (= 2) (m — 3) (m— 4) (In 5)) (which does not exist for such) but as showing; A =klb=areaofOXY . ’ , . (23) 
n > . ° ° . “ 
a} ‘al 120 (n — 1) _|| whether, in point of relative accuracy, there is any- “ kPb ee <%OY 2 
i} in —' Bs thing to choose between different rules. kh eee ~~ 
480 As ship forms are perhaps the most common to | Taste VIII. 
TABLE VI1I.—Lonerruprivat Cenrrormpat Moments or Inertta oF Actuat Loap WATERPLANES. rs a 
° enon —_—$_$> pen Rule. I. ao 
wimps | Rormae, | Trae 20, rapes, | — _—_—_—— 
Ship : ——— _—_ | TrueI = 46 = 57-6 | 0 
| Simpson's Ist (5 ordinates) 54-0 — 6} 
I, Ft.4 Error, Per cent. 2nd (4 ” 32-0 — 44} 
a ewe ee 1 te en Formula (20) (5 »» ) 57-6 0 
} ” » (4 a’ 8 57-6 0 
Cruiser 171,207,312 171,152,773 169,823,477 0-0319 0-8083 
ia 330,762,023 330,504,159 $27,874, — 0-0780 0-8729 ot ae ee net ee oo 
Berengaria (approx.) : 2,844,538,438 2,809,342,357 | 0-0445 1-1934 ee x.— Actual Displacements 
Tanker 275,711,675 272,334,503 | 0-7429 1-9587 ——— 
—— —_—— ———_- -—_— Simp- _ | Trape- 
son’s 1 a zidal (7) Trapez. 
Fig. 2. Taste IX. Ist Rule. | Rule. | 
Y = ecg Ship. ! a 
Error, . 
Rele. ° 7 | E 
cle I Per cent. | Displacement, Tons. m. — o 
. 7 - 
y |Truel= A bB = .. ’ 86-4 0 : = : on - _— 
| Simpson’s Ist (5 ordinates) : 90-0 +44 Cruiser ../ 4,500-0 | 4,508-3 | 4572-1 | 0-0067 | 0-5849 
2nd (4 —— - 112-0 +29); ” --| 7,252°3 | 7,245-2 | 7,196-9 | 0-0979 | 0-7639 
oO! : x | Formula (20) (5 a ) ‘ 86-4 0 a tS ~s . 
» © : ) ' 86-4 0 * The values by Simpson’s Ist rule are here assumed to be 
a Boceongh the true values. 
°C ee t-- a ng | TABLE XI.—New Rvutes For Areas, MOMENTS, AND MOMENTS OF INERTIA. 
Fig. 3. PARABOLIC WATERLINES. n the number of ordinates. 
_— : — 7 h = their common interval. 
il | Las | Yu Yo Vg +++ Yn the ordinates. 
‘ (n — 1)" U (n — 1)4 
$\_ | | n(n — 2) n(n 1) (mn — 2) (n — 3) 
10 20 “30 ~ gore. | n—2 . (n— 2)(n— 3)(3n— 1) 
Ror Clearness the Transverse Scale is Double ° an—s V 6(n — 18 
(9418¢) that of the Longitulinal. “manmenns” 5 
. d area. 
from which, by substituting (18), we obtain M longitudinal moment of A about axis at mid-length. 
2) ( 3) (3 1) I longitudinal moment of inertia of A about ditto. 
' n— 2)(n — 3 n— 
%a* 6(n — 1)8 (19) A uh (oy, + Ye + Yat - + - + yn-i + U Yn). 
2 on ~n—l n—3 n—5 
. . . . 2 _ - ant a os Ginn) +> Ho. I. 4 
Substituting (18) and (19) in (15) we have finally | M Uh [Vy gy Yi — yn) + —S— Ya — yi) + ~-y (Ya — Yn 2) + & | n odd 
1 (n — 1)* ( $ U AF [V (m — 1) (yy — yn) + (nm — 3) (Yg — yn-i) + (m — 5) (Ys — Yn-2) + Ke], n oven. 
a e . 2) 3 | “oe _/n—1\2 n— 3\2 n — 5\2 ; 
mi Aa rang _ : Un [Vv (- ) i + ym) 4 ( =~) We + yn) + (= 3 ) (ys + yn-2) + &e. |, n odd. 
\ a— ¢ ne on - ‘ a 4 ’ a - - - 
a [ 6(n — 1) (mn — IP (¥, + Yn) £U AP[V (mn — 1)? (y, + yn) + (nm — 3)? (yg + yn-i) + (m — 5)? (ys + yn-2) + Ke], n even. 
me | a 
7 | 
+ (n — 3) (yg + yn—i) + (n — 5)¥(¥g + Yn—2 + Ke. Note :—If y,, ¥g, &c., are the half ordinates of a sy mansteteal figure (such as a ship's waterplane), then the 
(20) values of A, M and bad as calculated by means of the above formule should be sanigeed 0 by 2 for both sides. 
Note.—In practice, if n be odd, the numerical - 7 - v. Vv se - ~ v. v. 
work can be reduced by deleting the 4 in the denomi- . a | on ee ae er ae ow 
nator of the multiplier outside the square bracket ‘ , 100 P 23.561 902 
and dividing instead each of the leverage factors | ‘”) * ; ; 2 . 14 168 is 37 790 > 107 
(n — 1)*, (n — 3)*, (n — 5)*, &c., within this bracket | ,,. , 9 1 81 11 - 196 13 2,401 143 
by 4. 8 3 40 81 ; 195 | 28 2,340 | 343 - 
. . 16 3 64 7 : 225 7 50,625 277 
On comparing (18) with (12) and (19) with (13) | 5 is 3 ag 33 16 334 is 49.504 {0,125 
the remarkable fact will be noticed that U, = U ‘ 25 2 625 34 17—«| 258 15 | 16,384 875 
and V, V ; and further that this coincidence does | , 24 5 504 25 255 32 16,065 aw 3,048 7 
36 ° 25 289 : 3,52 2,12 
not hold with the corresponding area agen pened 7 i T — i 18 an a 5500 7018 
v ~- ‘ c o~ oa, ses 
u and v of (5) and (6). Now dimensionally we may ‘ 49 3 2,401 115 - 324 17 6,561 952 
put 48 7 2,160 343 ~ | $23 36 6,460 2,187 
A=AL*, MeAL and I= AL, 9 64 7 1,024 91 29 361 9 130,321 3,009 
: , 63 16 945 256 2 360 19 : 128,520 _ 0899 
and we might therefore, with some degree of reason, 10 81 4 6,561 812 21 400 19 40,000 1,763 
have expected the M multipliers to be something | a il ..F an | « 309 40 30,501 — 
4 a) 
between those of A and I. il 00 30 504 133 “ 
The reason for this non-seriality is not evident. 2 121 5 14,641 525 5 . 
It was thought that it might be due to the using of | 120 mo 14,040 1,331 
: ‘ 144 11 5,184 1,045 1 1 
a three-ordinate parabola in the deduction of u| 13 a = ry eae (c) & l > . : 
, , * | . 4 a, “ 2, 2 yA 
and v, whereas U, V, U, and V,, were deduced by | : 7 
means of a four-ordinate paranola. On applying | (a) and (0), Simgeon’ > te aut Sed cate | or areas). (0), Trapezoidal or Polygonal rule. 
® four-ordinate parabola, however, the values of * When n = 3 the above formule for M and I do not apply. In this case, however, we otherwise have 
u and v remained unaltered. M = 3A? (y, —y,) and I= J, A9(3y, + 4y. +395) 


Examples.—The practical advantages attending : , , ; 
the application of the above rules will be evident which Simpson’s and other such rules are applied 
to anyone who has had occasion to make extensive | the following simple mathematical approximation 
use of such rules as Simpson's, Tchébychef’s or the | ° the equations to their waterlines will be used. 
trapezoidal, for he will find in them what may be| _ lt O X Y, Fig. 2, be the forward or after portion 
regarded as an amplified trapezoidal or polygonal of a waterplane, which, provided Y X has no hollow- 
rule with its equal spacing of ordinates as in | 25S (t.¢., convexity towards O X), may be approxi- | 
Simpson's coupled with its unit multipliers of those mately defined by an equation of the form 
ordinates as in Tchébychef’s. r 2\¢ 

But the final test of the suitability of a rule must gab bt Ia ( i } | : - @D 





m — =< moment of A about axisO X . (25) 
= bP = longitudinal moment of 
3(3 — 2k) j . ' 
inertia of A about axis OY . ‘ . (26) 
216° ” 
JjJ= = = transverse moment of 
(e+ 1)(2k4 +1) ; , 
inertia of A about axis OX . _ . (27) 
G=< é - = centroid of A from axis OY. (28) 
2(2 — &) 


























MAY 12, 1933-] _ 








ENGINE 





511 








kb 


deed = 3 centroid of A from axis O X (29) 
2 
V= awe = volume of immersed wedge 
O X Y, where @ is in radians (30) 
2kb 
N=5 - ;= centroid of V from axis OX (31) 
- —- 


Equation (21) gives a fairly good approximation 
to the load waterlines of many vessels, from the 
bluff old “wooden walls,” like Nelson’s Victory, 
for which we may take k = 0-8688 and c = 6-624 
approximately, to that of the modern cruiser having 
k = 0-6593 and c = 1-935, or thereabout. 

As sufficiently comprehensive, therefore, the 
following three cases will be taken, each 100 ft. long 
by 10 ft. broad, and having the respective finenesses 
given by 

k 0-85 
3 
the forward and after portions being assumed alike 
in each case. The half-breadths computed by 
means of (21) are contained in Table I, page 509, 
and the waterlines themselves are shown in Fig. 3. 

In applying the various rules to these parabolic 
curves, the areas and moments of inertia of the 
whole waterplanes are given; but as the moment 
of a symmetrical figure about its axis of symmetry 


= 0-75 


0-65 


i.€., 
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is zero, only the forward halves are used in the 
moment calculations, the axis being at the midship 
end of the half. 

Actual Waterplanes.*—In estimating the accuracy 
of an approximate rule for finding the area of an 
arbitrarily defined plane figure by comparing the 
result with that by any other approximate rule (the 
same set of measurements being used in each case) 
no doubt can arise in the comparison, as each rule 
gives its own definite value for the area. But if 
we attempt the same thing for moment or moment 
of inertia rules, we meet with indeterminateness, 
the comparison by the different rules being more or 
less favourable according to the selected position 
of the axis of moments. 

For such rules, therefore, and considering at the 
same time the use to which the results are to be 
put, we select the centroidal axis, which is unique 
in respect to both properties, the moment about 
this axis being zero and the moment of inertia a 
minimum. But the moments by the different rules 
thus all being zero, no moment criteria for accuracy 
comparisons will appear; but instead of these we 
shall have the various positions of the centroid as 
assigned by the various rules. 

But (and it is important to note this) the finding 
of both the centroid and the centroidal moment of 
inertia involve finding the area also, and thus the 
results are not purely the outcome of the moment 
and moment of inertia rules the accuracies of which 
are under investigation. To be consistent therefore, 
and to fit in with the ordinary process of practice, 
whichever rule is used for finding the moment and 
the moment of inertia (Simpson’s, Tchébychef's, 
the trapezoidal, &c.), must also be used for finding 
the area. In the case of the new rules of this 
article, as the area multipliers wu and v are different 
from the moment and moment of inertia multipliers 
U and V, there is a suggestion of a breach of the 
condition just laid down; but this is not so as the 
rules themselves have a common form, differing 
only in these multipliers, which are the best, each 
pair to suit its own purpose. 

In the following examples the above condition has 





* By permission, I am enabled to give some of the 
results of the application of the various rules referred to 
in this article to actual ships built or reconditioned by 





Messrs. Sir W. G. Armstrong, Whitworth and Company, 


Limited, of Newcastle-upon-Tyne. 





been carried out. In each of the four cases given 
the number of ordinates used was 21, and in the case 
of cruisers the portion of area abaft the aft per- 
pendicular has not been included. 

In Tables V to VII, pages 509 and 510, the errors 
are calculated on the assumption that the values 
by Simpson’s Ist rule are the true values, the reason 
for this assumption being that the results contained 
in Tables IT, III, and IV show that Simpson’s rule 
leads to smaller errors than either of the other 
approximate rules. For areas and, where many 
ordinates are used, for moments and moments of 
inertia also, this assumption appears to be well 
founded, but whereonly a few ordinates are used 
the contrary is the case for moments of inertia, as 
may easily be shown by calculating the moment of 
inertia of a segment of a common parabola about 
its own axis, thus in Fig. 4 :— 

First, taking the shaded segment, we obtain the 
results given in Table VIII. 

Next, taking the unshaded complementary seg- 
ment, we obtain the results given in Table IX. 

These two examples show, by their large per- 
centage errors, how necessary it is to be cautious 
in applying a rule, such as Simpson’s—the legiti- 
mate object of which is to calculate areas—to the 
wider field of calculating moments and moments of 
inertia. 

Finally, in Table X the area rules have been 
applied to the calculation of the displacement of two 
cruisers. In each case there were 7 waterlines and 
21 stations, so that the total number of ordinates 
used was 147 for each vessel. The rules were 
applied to these ordinates both horizontally and 
vertically as on an ordinary displacement sheet, 
there being no planimeter work whatever. In each 
case the bilge appendage below the lowest water- 
plane and the counter abaft the after perpendicular 
have been omitted as not affecting the point at 
issue, namely, the comparison of rules. 

In conclusion, Table XI, which gives the 
numerical values of u, v, U and V for any number 
of ordinates from 3 to 21, will facilitate the practical 
application of the new formule, which formule 
are repeated for convenient reference. To anyone 
frequently using this table it would be found useful 
to supplement it with columns of the logarithms 
ef u, v, U and V. 


TURBINES FOR THE GRAMPIAN 
HYDRO-ELECTRIC WORKS. 


Tue Grampian power scheme, which is connected to 
the grid system for central Scotland, may be divided 
into two portions. The first, which is now in operation, 
consists of the diversion of the flood waters of the river 
Truim into Loch Ericht, and the utilisation of the 
waters of this loch to supply a power station at the 
western end of Loch Rannoch. The second portion, 
now under construction, utilises the water from 
Loch Rannoch for a new station at Tummel Bridge, 
to the west of Loch Tummel. It is with the latter 
scheme that we are more particularly concerned at the 
moment. The new power house will utilise the waters 
of Loch Rannoch, including the discharge from the 
Rannoch power house, and the work includes the 
construction of a dam across the river Tummel to form 
an artificial reservoir 5 miles below the loch. From this 
reservoir the water will be carried in an open channel, 
and finally by the pipe line, to the power house at Tummel 
Bridge. The equipment at this station will consist 
of two generating sets driven by turbines, each with a 
maximum output of 24,000 brake horse-power, under 
a net head of 160 ft. The machines have been manu- 
factured to the order of Messrs. Balfour, Beatty 
and Company, Limited, and are now being installed. 
The order for the turbines, including the automatic 
governors, main valves and Y-pipes, was placed with 
Messrs. Boving and Company, Limited, 56, Kingsway, 
W.C.2, who have been responsible for the design of all 
these items and supervised their manufacture by 
Messrs. Markham and Company, Limited, at Chester- 
field, inspection on behalf of Messrs. Balfour, Beatty 
and Company, Limited, during the progress of manu- 
facture was carried out by Messrs. Digby and Fair- 
thorne, 6, Queen Anne’s-gate, 8.W.1. 

The turbines, which are illustrated in Figs. 1 to 8, 
Plate XXXI and pages 512, 513 and 520, are of the 
double-runner single-discharge type with twin spiral 
casing. The two runners are mounted on a horizontal 
shaft which in the case of each turbine is direct-coupled 
to an alternating-current generator supplied by Messrs. 
the British Thomson Houston Company Limited, of 
Rugby. Each turbine is designed to give a normal 





output of 22,500 brake horse-power, when running at 
300 r.p.m. under the net head of 160 ft. In addition, 
each machine has an overload capacity of 24,000 brake 
horse-power, corresponding to a maximum overload 
rating for the generator of 17,000 kW. The construc- 
tion of the turbines is shown in detail in Fig. 1, and 
it will be noticed that the two runners are mounted 
back-to-back, each being cast in one piece in stainless 
steel. As the latter material offers greater resistance 
to the effects of cavitation than either bronze orordinary 
cast steel, it was possible to raise the centre line of the 
shaft above tail water level, about 2 ft. higher than 
would have been practicable with bronze runners, or 
nearly 4 ft. higher than with cast steel. As a result, 
practically all the lower parts of the plant are above 
the maximum tail-water level. Drainage is thus 
facilitated, and the risk of flooding the station during 
periods of high-water level in the tailrace is considerably 
reduced. The exact level finally selected for the 
centre-line of the runners was determined by means of 
laboratory tests specially carried out at Kristinehamn 
by Messrs. Bovings’ Swedish associates, Messrs. A. B. 
Karlstads Mekaniska Verkstad. Special model tests 
were made in the same laboratories to determine the 
best form of runner to meet the output and efficiency 
requirements. The runners were cast in Sheffield in 
chromium alloy steel, and represent the largest single 
castings which have been made in this material in 
this country up to the present. 

The spiral casings, which are clearly shown in Fig. 3, 
were made in cast-iron after careful consideration of 
welded casings as an alternative, cast-iron being 
eventually chosen on account of the smoother internal 
surfaces obtainable. This point is of particular import- 
ance in the plant under discussion, as the velocities in 
the spiral are relatively high. It will be noticed from 
Fig. 3, that the casings are split in both the vertical 
and horizontal planes. This was done with a view to 
facilitating transport and dismantling after erection 
in the shops. It may be mentioned in passing that 
the internal surfaces of the castings registered with 
exceptional accuracy on assembly, due to the excellent 
workmanship in Messrs. Markham’s foundry. As 
shown at the bottom of Fig. 1, the casings are reinforced 
by stays at their inner circumference. These stays 
are steel drop forgings, and are of stream-line section 
with a view to causing minimum interference with the 
flow of the water to the guide vanes, and thus to mini- 
mise the risk of cavitation on the inlet edges of the 
runner. So far as we are aware, this is the first 
cocasion on which stays of this form have been employed. 

The suction casings which can be seen in Fig. 3, and 
which are shown in section in Fig. 1, are also of cast- 
iron, and are complete with the usual manholes. There 
is an automatic air inlet valve on each half of the 
casing, to permit the admission of air to the suction 
pipes when the turbines are either running under light 
load or are being driven by the generator running 
as a synchronous motor, as referred to later. The 
manholes and automatic valves are shown at the top 
in Fig. 1, while the manner in which the casings are 
built up in sections to facilitate transport and dis- 
mantling will be clear from Fig. 3. 

The guide apparatus, which is shown in Figs. 1, 3 and 
6, consists of the usual series of guide vanes of stream 
line section to regulate the amount of water passing 
to the runners. The vanes are of steel, cast in one 
peer with the spindles. The arrangement of the 
earings is shown in Fig. 1, and it will be observed 
that they are fitted at both ends with Tecalemit 
grease lubrication. The guide vanes are all connected 
in the usual way to operating rings mounted on a 
roller train, the rollers reducing the power required to 
operate the vanes to a minimum. The two rings are 
shown in section in Fig. 1, while the control levers 
and connecting links can be clearly seen in Fig. 3. An 
important feature of the guide apparatus is that the 
links have been designed to break as soon as the load 
on any particular guide vane exceeds a predetermined 
figure. The shape of the links is such that they will 
break at the same load, whether in compression or 
tension, the exact form to give this result having been 
obtained experimentally by testing a variety of speci- 
mens. Care has also been taken, by the provision 
of suitable stops, to ensure that in the event of one of the 
links fracturing, the guide vane itself will neither be able 
to turn completely round nor jam a neighbouring vane. 

In order to reduce the running clearances between 
the runners and the turbine casing to a minimum, 
two copper bands are provided on the former on 
each side of the guide apparatus, as shown in Fig. 1. 
As a result of this precaution, the amount of leakage 
water is very slight. The turbine shafts are hollow, 
and on account of the considerable span between the 
main bearings, the cores were trepanned out to allow 
the interior of the shaft to be inspected. As shown 
in Figs. 1 and 2, the shaft is provided with a half 
coupling, the other half coupling forming part of 
the generator shaft. The drive is transmitted by a 
key capable of taking the whole of the torque, so that 
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. | 
the coupling bolts are not called upon to transmit any 
part of the load, but simply hold the two half-couplings 


together. Actually, clearance is provided on the 
coupling bolts. Each turbine shaft is carried in two 
main bearings. One of these bearings is shown in 


section on the right in Fig. 1, and it will be observed 
that spherical seats are provided. The bearings are 
lined with white metal, and have ring oil lubrication, 
the oil sumps being water cooled. The shafts, bearings 
and runners were all sent to the Rugby works of the 
British Thomson Houston Company, where the shafts 
were checked with those for the generators, and the 
runners were tested for dynamic balance on their own 
shafts and bearings. The packing boxes at each end 
of the turbine shaft, shown in Fig. 1, are of a modified 
labyrinth type. The water is sufficiently free from 
gritty matter to render a separate supply of pure 
water to the labyrinth unnecessary, but throw rings 
are provided to deal with any water which may pass 
through the latter. 

Although, theoretically, two runners mounted back 
to back on one shaft should be balanced, in practice a 
small out-of-balance force is inevitable, due to inequali- | 
ties between the two runners. In addition, there is 
usually a small end thrust at starting, since the 
hydraulic conditions are not then completely stabilised 
throughout the turbine. To deal with these forces, 
a small thrust bearing of the Michell type is provided 
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on the shaft at the opposite end from the generator. | 
This bearing, which is shown in Fig. 1, is jacketed by 
water from the same filtered supply as that used for 
the main turbine and generator bearings and for cooling 
the transformers. 

It has already been mentioned that one of the con- 
ditions of service is that the generators can be run as 
synchronous motors to correct for power factor, and this 
may be effected with the turbines either coupled to or 
uncoupled from the generators. As already stated, 
automatic air valves are provided on the suction 
casings to meet the conditions when the turbines are 
coupled, but are not under load. Without these valves, 
the water would tend to rise in the suction pipes and 
might reach the runners and produce a braking effect. 
Should it be considered preferable to uncouple the 
turbines, as in the case of a long run, this can be 
carried out very quickly, as it is only necessary to 
remove the coupling key and bolts already referred to. 
Three forcing screws are provided at the turbine thrust 
bearing to hold the two half-couplings clear of one 
another when only the generator is running. 

It will be observed from Fig. 3 that the two operating 
rings for the guide vanes are coupled by levers and | 
links to a shaft running across the front of the turbine. | 
At the right-hand end, this shaft is coupled to the | 
control gear, as shown in Fig. 6. The governor is of 
the Boving V.K. automatic type, in which the movement | 
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of the evolvent pendulum is utilised to actuate a 
valve regulating the oil supply to aservo-motor. The 
latter is connected to a quadrant on the main control 
shaft in front of the turbine. The governor, which is 
shown in plan in Fig 6, is of the oil operated type. 
fitted with double compensating gear to prevent 
hunting. It is driven from the turbine shaft by belting, 
as shown in the same figure. The oil pump is driven 
by the same shaft as the pendulum, and supplies oil 
under pressure to a combined oil and air vessel consti- 
tuting the oil reservoir. To facilitate rapid starting up 
of the turbines, the reservoir can be independently 
charged by a small motor-driven pump. A brake is pro- 
vided on the turbine shaft to bring the turbine quickly 
to rest after the guide vanes have been closed, and a 
locking device is provided to hold the servo-motor 
quadrant in the closed position. 4 
The control gear is shown diagrammatically in Fig. 4 
the governor being marked A, the main oil pump B, the 
servo-motor (, and one of the two oil reservoirs D. 
This diagram shows the whole of the control and inter- 
locking gear in detail, but it will only be possible to 
deal with the principal features in the space at our 
disposal. It will be sufficient to consider the control 
of only one of the turbines, as the system is identical 
in both cases. Assuming that the turbine is standing, 
the guide vanes will be in the closed position, and the 
quadrant will be locked. The oil pressure will have 
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previously been brought up to the required value by 
means of the auxiliary pump. To start up the turbine, 
the main switch E is closed. This action puts a solenoid 
F across the accumulator ’bus bars, through various 
protective devices, of which the most important is a 
switch coupled to the main inlet valves, the completion 
of the circuit only being possible when the valve is 
fully open. When the solenoid F is energised, it opens 
a valve which allows oil to pass to the gate lock G. This 
lock is then operated and the quadrant H released. The 
movement of the lock automatically opens a port 
through which oil is delivered to the main governor 
regulating valve I, and thence to the servo-motor, 
which then opens the guide vanes by pushing down the 
quadrant H. Inthe meantime, the brake on the turbine 
shaft has been released, so that the turbine starts 
up. Arrangements are also made so that automatic 
synchronizing gear can be added later. This will then 
operate as follows. When the turbine has reached a 
speed of approximately 95 per cent. of the normal 
value, the secondary starting switch J is closed. It 
will be observed that this brings a hunting relay K 
into action, and this relay, which operates the load 
limiting solenoid L, at once assumes control and 
allows the speeds of the turbine to rise slowly to its 
normal value. Should the unit not be in phase with 
the line, this relay allows the speed to rise to about 
5 per cent. above normal. At this point, the two-way 
switch M is thrown over, reversing the current through 
the relay, and causing the solenoid L to act in the 
opposite direction. The speed then begins to drop 
slowly, and if the phasing is still incorrect when passing 
through normal speed, the hunting action continues 
until synchronising can be effected either by hand or 
automatically. As soon as the machine is synchronised, 
the relay is cut out and the governor assumes control 
of the turbine. The attendant can still control the 
turbine through the switches N, which are of the 
push-button type mounted on the switchboard. To 
prevent the load on the turbine exceeding a pre- 
determined value, a load-limiting device P is fitted. 
The sequence of operations for shutting down the 
machine is somewhat similar to that employed in 
starting up. After the main breaker has been tripped, 
the switches E and J are opened, with the result that 
the servomotor closes the vanes, which are then 
locked. The speed then begins to fall, and when a 
speed of 150 r.p.m. is reached, the underspeed pendulum 
contacts open, de-energising the solenoid on the brake 
valve, and allowing the brake to come into action. 
As already mentioned, a number of safety devices are 








provided, of which two may be referred to more 
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Should the turbine run away and reach 


particularly. 
a pre-determined overspeed, the overspeed pendulum 
contacts open and break the energising circuit of a 
solenoid controlling a trip on the control valve of the 


main inlet valve. The latter then closes automatically. 
In the event of the governor belt breaking, the turbine 
vanes are automatically locked in the position they 
occupied at the moment the belt broke, oil passing into 
the cylinder Q which holds the valve I stationery. 
Indicating devices are mounted on the switchboard, to 
show the position of the turbine guide vanes, and means 
are provided in the same position for controlling the 
interconnection between the air vessels of the two sets, 
so that the oil supply to a particular machine can be 
obtained from either air vessel in case of necessity. To 
minimise the current consumed by the motor driving 
the auxiliary oil pump, pressure-gauge switches are 
fitted to each air vessel to start up this pump as soon as 
the pressure reaches a minimum, and stop it again 
when the pressure rises to a pre-determined figure. 
The whole system is complete with all necessary inter- 
locking devices to stop the sequence of operations 
should any of the safety devices and relays be incorrectly 
set or fail from any cause. Although the main valve 
will shut down as explained in the event of a runaway, 
it is not provided with automatic opening equipment, 
as it is intended that this operation should be performed 
by hand. 

An important departure has been made from previous 
practice in the case of the main inlet valves, which, in 
spite of the high head, are of the butterfly type. While 
such valves have been.used to a considerable extent in 
the past on account of their balanced design, their 
use for high pressures has been limited owing to the 
difficulty of rendering them sufficiently tight to prevent 
abnormal leakage. The Tummel valves are each 10 ft. 
in diameter, and effective tightness has been secured 
by fitting a rubber tube to the periphery of the butter- 
fly disc. As shown in Fig. 7, this tube is nearly flush with 
the dise periphery, and it is held in place by a retaining 
ring. It branches at each end to encircle the spindles, 
the whole tube being formed in one piece. As soon as 
the valve is closed, a supply of auxiliary pressure water 
is admitted to the rubber tube, with the result that it 
is expanded and forms a very effective joint. The 
efficiency of the latter is indicated by the fact that 
when the valves were tested before despatch with a 
pressure of 110 Ib. per square inch on one side of the 
blade, the maximum leakage recorded was only 0-7 
gallons per minute. This remarkably small leakage 
can most readily be realised when it is stated that 
about four minutes would be required to fill an ordinary 
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bucket. As shown in Fig. 5, the valves are fitted 
with a 16-inch diameter by-pass. The servo motor 
by which they are operated is shown in the same figure 
and in Fig. 6. Is will be seen that the quadrant on 
the valve spindle is provided with a heavy plunger 
stop to hold the valve in either the open or closed 
position while work is being done on the servo motor. 
The arrangement of the valve operating gear is shown 
diagrammatically in Fig. 4. It will be observed that 
the servo motor is supplied from the main inlet pipe 
through a piston valve. When the main valve is in 
the open position, the piston valve will be to the left of 
the position shown in the figure and the water supply 
will be directed to the upper side of the servo-motor 
piston. The piston valve is held in the open position 
by a catch on the end of a weighted hand lever, the 
lever in turn being held by a solenoid. The latter is in 
circuit with the overspeed pendulum contacts, and if it 
is de-energised by these contacts being broken, a 
spring pushes the catch over and moves the piston 
valve into the closed position shown. The only other 
portion of the plant calling for attention are the 
breeches pipes between the valve and the turbine. 
One of these pipes is shown in position in Fig. 6, and 
under test in Messrs. Markham’s works in Fig. 8. 
They are 22 ft. long, 10 ft. in diameter at the entrance 
end, and 6} ft. diameter in each of the branches. 
They are entirely of welded steel construction, and 
affords a further example of the excellent work carried 
out by the turbine builders. 








THE LATE MR. E. A. WILSON. 


WE regret to record the death of Mr. Edward Arthur 
Wilson, which occurred, in tragic circumstances, on 
Friday, May 5, at the age of 57. 

Mr. Wilson was the son of Mr. J. Wilson, who was 
for a time chief engineer of the Great Eastern Railway, 
and after leaving school in 1892, served his apprentice- 
ship under his father. He then joined the staff of 
the Great Eastern Railway, and, after being engaged 
for a time on construction and maintenance work, was 
appointed engineer-in-charge of new works. In 1910 
he was promoted to the position of divisional engineer 
at Ipswich, and when war broke out went to the 
Western front with the Railway Construction troops. 
Here he was engaged in constructing many miles of 
railway on the lines of communication, eventually 
attaining the rank of colonel. On the conclusion of 
hostilities Mr. Wilson became chief civil engineer of 
the Metropolitan Railway, a position he was holding 
at the time of his death. During his tenure of this 
appointment he was responsible for carrying out a 
number of important improvements and extensions, 
among the more outstanding of which were the con- 
struction of the Watford and the more recent Stanmore 
branches. 

Mr. Wilson was elected an associate member of the 
Institution of Civil Engineers in 1904, and was trans- 
ferred to the class of member in 1910. He was awarded 
the Military Cross for his war services, and was also 
appointed an Officer of the Order of the British 
Empire. 








PowEerR DEVELOPMENT IN LitHUANIA.—A conference 
was recently held at Kaunas, Lithuania, on the question 
of the development of hydro-electric power in the State. 
Two projects are under discussion, one on the bank of 
the Niemen, opposite Petrasunai, and the other on the 
Neris (Vilija) opposite Kleboniskiai. It is estimated 
that either project would cost about 1,010,000/. at par. 
In the discussion, it was maintained by Professor 
Mosinskis that power could be produced by thermo- 
electric plant more economically. A commission was 
finally appointed to examine the proposals. 


BririsH Association MEETING.—The annual meeting 
of the British Association will be held this year in 
Leicester from Wednesday, September 6, to Wednesday, 
September 13, inclusive, under the presidency of Sir 
Frederick Gowland Hopkins, D.Sc., LL.D., Pres. R.5. 
The inaugural general meeting will take place in the De 
Montfort Hall at 8.30 p.m., on Wednesday, September 6, 
and the President will deliver an address dealing with 
the chemical aspects of life. Mr. R. W. Allen, C.B.E., 
will be President of Section G (Engineering), and Mr. J... 
Wilson, 64, Victoria-street, London, 8.W.1, is Recorder. 
The subject of Mr. Allen’s presidential address is ““ Some 
Experiences in Mechanical Engineering,” and there will 
be papers and discussions on the treatment and disposal 
of sewage, on noise, on the possibility and desirability of 
greatly increasing the production of gold, and on other 
subjects not yet announed. We note that the ordinary 
price of the Association’s annual report has been reduced 
from 25s. to 15s. It is, however, obtainable by libraries 
and institutions on standing order at 10s., and also at 
this price by individual subscribers giving a banker's 
order. The subscription for annual members to attend 
the meeting is now one guinea, and the report is supplied 
to these members for a total payment of 30s. The fee 
for life membership is ten guineas, and life members are 
entitled to attend the annual meetings and to receive 
the reports of the Association published after the date of 
their admission. Dr. O. J. R. Howarth is secretary of 
the Association, and the officers are at Burlington 
House, London, W.1. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at April 24, 
1933, there were approximately 9,534,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 91,000 more than a month before and 92,000 
more than a year before. The improvement in employ- 
ment occurred chiefly in the building, public works 
contracting, tailoring and distributive industries, in 
brick and tile manufacture, and in the dock and 
harbour, road transport, hotel and boarding house 
services. Employment also continued to show some 
improvement in general and marine engineering, in 
ironfounding, shipbuilding and ship-repairing, and in 
the cycle and motor-vehicle industries. There was 
a further decline in coal mining, and in the cotton and 
hosiery industries. A slight setback also occurred in 
the iron and steel, pottery, jute, and boot and shoe 


industries, and in textile bleaching, dyeing, and 
finishing. 
At April 24, 1933, the numbers of unemployed 


persons on the registers of employment exchanges in 
Great Britain were 2,070,814 wholly unemployed, 
527,418 temporarily stopped, and 99,402 normally in 
casual employment, making a total of 2,697,634. 
This was 78,550 less than the number on the registers 
at March 20, 1933, but 45,453 more than a year before. 
The total comprised 2,169,128 men, 68,858 boys, 405,700 
women, and 53,948 girls. 


Of the persons on the registers at April 24, 1933, 
about 45 per cent. were applying for insurance benefit, 
and about 43 per cent. for transitional payments, while 
about 12 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 54 per cent. of the total of 2,370,341 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 66 per cent. it had lasted less than 
six months; about 20 per cent. of the total had been 
on the register for 12 months or more. 


Between April 24, 1933, and March 20, 1933, the 
numbers on the registers decreased by 23,950 in the 
London area, 16,170 in the south-eastern area, 9,887 
in the south-western area, 1,285 in the Midlands, 16,975 
in the north-eastern area, 2,859 in the north-western 
area, and 9,731 in Scotland. There was an increase of 
2,307 in Wales. =. hay 

The Trades Union Congress General Council have 
decided, it is officially announced, to press the Home 
Secretary for the introduction of a Bill compelling 
employers to insure against risk for Workmen’s Com- 
pensation. They have also decided to nominate 
Mr. Walter M. Citrine for the executive committee of 
the International Federation of Trade Unions, Mr. 
George Hicks for the General Council (with Mr. A. 
Hayday as substitute), Mr. H. H. Elvin for the Com- 
mittee on Education and Youth, and Miss Julia Varley 
for the Women’s Committee. 


Writing in the report of the General Federation of 
Trade Unions for the first quarter of the current year, 
Mr. Appleton states that expenditure on benefit during 
the three months has been 841. l4s. 2d. “ This sum 
has gone,”’ he says, “ to the assistance of workers, all 
or nearly all, in productive and export trades, who were 
fighting against reductions of wages which had already 
fallen much more seriously upon them than upon 
sheltered occupations. Neither this sum, nor the 
sums provided by the individual unions themselves, 
although checking the fall, altogether prevented further 
lowering of wage rates in the export trades, and the 
consequent accentuation of the wage disparity between 
them and the occupations which are built upon their 
exertions. Unfortunately, the disadvantage arising 
from this disparity is likely to be further intensified by 
deliberate attempts to secure a general rise in prices. 
As yet, the demand is only for a rise in wholesale prices, 
but every sane man and woman knows that, sooner or 
later, the rise will be reflected in higher retail prices, or 
depreciated qualities. As this takes place, dissatisfac- 
tion amongst those receiving the lowered wages in the 
competitive trades will become greater, and ear will 
more readily be lent to the propaganda of impracticable 
theorists.” 


In Mr. Appleton’s opinion, any rise in home and 
imported commodity prices will be borne by the 
British consumer. “ If,’ he says, “ he meets this rise— 
as he will—by demanding higher wages, his own selling 
prices go up, and his markets contract. Foreign 
buyers, given the chance of cheaper goods from other 
countries, are already refusing to pay the prices Great 
Britain demands, with the result that her shipping and 
export trades are suffering; while those formerly 
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employed in those trades are finding their occupations 
either very uncertain or altogether gone.” “ For the 
General Federation of Trade Unions,” Mr. Appleton 
goes on to say, “the position of the primary producer 
and the worker in export occupations is of profound 
importance. The Federation, composed as it is of 
such workers, is bound to view with fear and hostility 
any act or proposal which threatens to weight the 
balances still further against these underdogs, who are, 
so far as Great Britain is concerned, not only the 
Cinderellas of commercial enterprise, but of the whole 
social organism.” < 

For the class indicated, unemployment is still, 
Mr. Appleton declares, the outstanding problem. 
“The Government,’ he says, “‘ promises measures to 
palliate.”’ No one, inside or outside, the Government 
appears to have any practical remedy; nor is any 
likely to be forthcoming until the whole problem 
ceases to be the shuttlecock of impractical theorists and 
partisans. To act, as if nothing better than subsidy 
was possible, is to invite condemnation alike of brains 
and character. Causes there must be. To argue 
otherwise is to contradict the fundamental principles 
of logic. These causes ought to be discoverable, and 
when discovered, faced by people and governments 
with both courage and determination. Failure to 
apprehend causes, and to substitute remedies for 
palliatives, must inevitably involve Great Britain in 
economic exhaustion and catastrophic falls in the 
standard of living. Those who wish to save the 
people, and the people themselves, should get busy at 
once. Higher taxes are already producing lower 
yields, while decent people are admitting that it is 
wickedly unfair to continue the practice, by borrowing, 
of saddling posterity with the burden of present-day 
maintenance.” 


During the quarter under review, the Federation 
received 7,496l. 17s. 3d. in contributions and expended 
841. 14s. 2d. in benefits. There are 92 affiliated societies, 
of which 60 are on the higher scale, 29 on the lower 
scale, and 3 on both scales. The membership on which 
contributions are based is 421,668, of whom 249,094 
are on the higher scale, 163,309 on the lower scale, 
and 9,265 on both scales. The gross membership is 


429,383. 





At the annual conference of the Union of Post Office 
Workers, which took place at Douglas, Isle of Man, 
last week, Mr. J. W. Bowen, the general secretary, 
submitted an emergency resolution on the wages 
question on behalf of the executive council. The 
resolution expressed dissatisfaction and disappointment 
with the replies of the Postmaster-General on the 
union’s wage claim, declared that the situation reflected 
no credit on the Post Office or the public as employers, 
and instructed the executive to press upon the Post- 
master-General the imperative necessity of early and 
just treament. An amendment was moved, instructing 
the executive to abandon the present claim for a flat- 
rate increase of 10s. a week and concentrate the full 
powers of the union in an endeavour to obtain a speedy 
settlement on the lines of a graduated scale of wage 
increases, ranging from 10s. for those receiving 35s. a 
week or less, to 5s. for all over 55s. a week. It also 
demanded an immediate increase of 25 per cent. for 
auxiliary and part-time workers, girl probationers, 
and boy messengers. The amendment was defeated 
by 1,097 to 496 votes, and the resolution was, there- 
after, carried with only a few dissentients. 


Industrial and Labour Information states that the 
executive committee of the Japanese Trades Union 
Congress has passed the following resolution: “‘ The 
Japanese Trades Union Congress is of opinion that the 
withdrawal of Japan from the League of Nations will 
entail great disadvantages to the country. Above all, 
should Japan secede from the International Labour 
Organisation, the Congress is confident that the workers 
in Japan in general will be greatly disappointed ; the 
trend of their thought will be aggravated, and the 
development of national industry will be seriously 
impaired. The Congress, therefore, requests the 
Government to give most careful attention to these 


facts.” 


A communication received by the International 
Labour Office at Geneva states that the Polish Supreme 
Court recently upheld a decision of the Labour Court 
to the effect that it was an infringement of the law if 
an employer required work to be done for more than 
8 hours a day, even when the weekly maximum of 
46 hours was not exceeded. The question arose out 
of the imposition of a fine of 200 zloty by a factory 
inspector on a manufacturer. The Labour Court 
decided on appeal that the Act of 1919, which provided 
that hours of work may not exceed 8 in the day and 
46 in the week, had been infringed, and the case was 
then carried to the Supreme Court. 








An Italian Legislative Decree of March 23 embodies 
a scheme under which compulsory insurance against 
industrial accidents is to be administered by a single 
body (formerly the National Accident Insurance Fund), 
which will be entitled the National Fascist Institute for 
Insurance against Industrial Accidents. The accident 
insurance funds set up on the initiative of employers 
in a number of industries will be dissolved as from 
July 1 in a manner to be determined by Decree ; the 
same applies to the central body to which these funds 
were affiliated. A Decree will also be issued pro- 
viding for the organisation of the new Institute and for 
the establishment and working of mutual-aid institu- 
tions to administer the scheme in certain industries ; 
the separate covering by an industry of its own risks is 
thus to be permitted in so far as is compatible with 
the unity of the Institute. 


Industrial accident insurance in the maritime 
transport and fishing industries will continue to be 
administered by the existing joint mutual-aid associa- 
tions, the risks incurred being regarded as sufficiently 
distinctive to make separate covering desirable; the 
associations will collaborate with the Institute. The 
Association for Compulsory Accident Insurance in the 
Sicilian sulphur mines will continue to exist, but will 
become a section of the Institute as from January 1, 
1934. Insurance against accidents in agriculture will 
be entirely in the hands of the mutual funds, the working 
of which will be co-ordinated with that of the Institute. 


On the occasion of the anniversary of the accession 
of the Emperor Jimmu, the Japanese Imperial Family 
and the City of Tokyo made special gifts, amounting 
altogether to 600 yen, to the Japanese Labour School 
in Tokyo. This school was established in 1921 and 
is maintained by the General Federation of Labour. 
Though similar gifts have been granted from time to 
time to various social welfare agencies in recognition 
of their services, it is considered significant that a gift 
from the Imperial Family should now be made to a 
labour school, expressly for the encouragement of 
workers’ education. 


A report submitted to the annual conference of the 
General Confederation of French Production, analysed 
the discussions on the question of working hours which 
took place in the recent preparatory conferences at 
Geneva, and re-stated the arguments then brought 
forward by the French employers, namely, that the 
position in respect of population was such that a return 
of business activity might entail a labour shortage ; 
that it would be difficult to find sufficient specialised 
workers ; that the country districts would be in danger 
of desertion ; and that costs of production would rise 
and increase the existing export difficulties. 


Accident frequency and severity rates for the 
American iron and steel industry as a whole were 
substantially the same in 1931 as in 1930, according to 
a survey just completed by the United States Bureau 
of Labour Statistics. While the total number of 
injuries in the industry was 32-3 per cent. smaller in 
1931 than in 1930, the corresponding reduction in man- 
hour exposure was 32-4 per cent., so that the frequency 
rate (per 1,000,000 hours’ exposure) was only slightly 
affected—an increase from 18-78 in 1930 to 18-81 in 
1931. The total amount of time loss involved was 
reduced 33-1 per cent., and consequently, the severity 
rate (per 1,000 hours’ exposure) was affected in the 
opposite manner—a reduction from 2-39 in 1930 
to 2-37 in 1931. While the average rates for the 
industry as a whole present only minor changes, con- 
siderable variation took place in the rates for the 
individual departments of the industry. Decreases 
in frequency rates were experienced in 16 of the 31 
departments, ranging from 0-32 to 22-38 injuries per 
1,000,000 hours’ exposure. Crucible furnaces and 
car wheels stand out prominently, with respective 
reductions of 22-38 and 19-01 injuries. 


Increases occurred in the other 15 departments, viz., 
foundries, plate mills, puddling mills, sheet mills, 
unclassified rolling mills, fabricating shops, wire drawing, 
woven-wire fence, nails and staples, hot mills, axle 
works, yards, electric furnaces, wire springs, and 
stampings. The increases ranged from 0-(4 to 33-49 
injuries per 1,000,000 hours’ exposure, with the maxi- 
mum increase for puddling mills, which also showed the 
highest increase in 1930 over 1929. Severity rates 
decreased in 13 departments, ranging from 0-09 to 
2-17 days lost per 1,000 hours’ exposure, and increased 
in the other 18 departments. The increases were also 
small, ranging from 0-03 to 2-18 days lost per 1,000 
hours’ exposure, except for dccks and ore yards, which 
showed an increase of 26-6 days lost. 
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GAS-FIRED STEAM BOILER. 


THE use of town’s gas as an industrial fuel is almost 
contemporary with its employment as an illuminant, 
but, though long recognised as valuable for metal- 
lurgical and other furnaces, it has not had that support 
to which its advantages entitle it from steam users in 
general. There is, of course, more than one system of 
burning town or producer gas under boilers, and an 
interesting example of an installation, on a considerable 
scale, of one of the most recent of these systems is 
shown in the accompanying Figs. 1 to 3. This was con- 
structed by Messrs. Autocontrol Boilers, Limited, Vic- 
toria Station House, London, 8.W.1, for a brewery in 
Wales. The installation consists of two boilers, each 
of which has an evaporative capacity of 5,600 lb. per 
hour from and at 212 deg. F., at a pressure of 100 lb. per 
square inch. The total heating surface per boiler is 838 
sq. ft. The design is somewhat unusual, a horizontal 
cylindrical drum containing tubes surmounting a conical 
vertical, water-walled furnace. The external appear- 
ance is shown in Fig. 1, the photograph from which the 
figure is reproduced being taken at the recent British 
Industries Fair at Birmingham, at which one of the 
boilers was exhibited. The drum is 7 ft. 6 in. in 
external diameter by 8 ft. long over the tube plates. 
The tubes are arranged in three passes, the flow 
of the gases being determined by cast-iron baffles 
arranged as shown in Fig. 2. There are 192 tubes 
in all, 2 in. in external diameter by 4 in. thick 
and made of special acid-resisting steel. The hottest 
gases from the furnace flow through the top pass of 
tubes first, as will be clear from the arrangement of 
the connecting box seen at the right hand of Fig. 2. 
The upper part of the box on the left hand of the figure 
returns the gases to the second pass of tubes, whilst 
its lower part is fitted with a cast-iron bend 10 in. in 
diameter which forms the exit flue from the boiler. 
This box is provided with hinged access doors, as 
shown in Fig. 1. 

The furnace is of simple form and is 7 ft. in diameter 
at the base. The connection of the water wall with 
the water space of the drum is effected by a number 
of slots cut in the shell of the latter. Two of these 
slots only are visible in Fig. 2. The remainder have 
been omitted to simplify the figure, but it may be said 
that they are disposed so as not to weaken the shell 
plate of the drum in a circumferential direction. The 
water wall is pierced by two circular openings at the 
front for the burners and two at the back for the gas 
exit to the back box. The position of the former will 
be clear from Fig. 1, and that of the latter is indicated in 
Fig. 3. Suitable mud-holes are provided in both 
water spaces and a manhole in the steam space. The 
bottom of the furnace is shown in Fig. 2, as lined with 
refractory material. This is merely the sealing portion, 
the whole volume being occupied by a mass of refractory 
material arranged with baffles and tortuous passages. 
The principle of the boiler is that the correct mixture of 
gas and air for complete combustion is obtained by 
predetermined settings of the burners, and this is burnt 
under reduced pressure conditions in a closed furnace 
to which no secondary air is admitted. The resul- 
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tant temperature of combustion is of the order of 
3,500 deg. F., and the mass of refractory material is 
thus highly heated. 

The fuel supply is automatically controlled by an 
electrical device on the pressure gauge, so that when 
no steam is being taken from the boiler combustion 
ceases. The heat in the refractory mass is, however, 
conserved, due to the fact that no air is admitted 
during the inactive periods, and the boiler is thus kept 
in a condition ensuring immediate steam output when 
the fuel is again turned on. There are, in consequence, 
no stand-by losses, and, under normal conditions, none 
from the safety valve. When the gas is shut off, a 
pilot light is turned up to ensure immediate re-ignition 
on re-starting. The fuel supply is also automatically 
cut off should the water level in the boiler become too 
high or too low. The products of combustion are ex- 
tracted by the motor-driven induced-draught fan seen 
to the right, Fig. 1. This is connected to the outlet bend 
on the boiler by a short length of pipe not shown, the 
photograph having been taken on the stand at the Fair. 
The temperature of the flue gases is only about 30.deg. F. 
over that of the steam generated, so that the thermal 
efficiency is high, being, as a matter of fact, 84 per cent. 
Even higher figures, viz., about 90 per cent., are 
obtained when this system is used for water heating 
only. A boiler for this purpose was described in 
ENGINEERING, vol. cxxxiv, page 734 (1932), and some 
comparative figures as to fuel consumption may here 
be given. Taking a season of 26 weeks for heating, 
it is stated that the “‘ Vesta” boiler will consume 
312,000 cub. ft. of town gas of a calorific value of 
500 B.Th.U. per cubic foot for 1,000 sq. ft. of radiating 
surface. Under the same conditions 46,800 electrical 
units would be required, or 23-5 tons of coke of a 
calorific value of 8,000 B.Th.U. per lb., or 11-45 tons 
of oil of 11,400 B.Th.U. per lb. The latter quantity 
allows for a loss of 25 per cent. due to intermittent 
operation. The method of firing for both steam 
production and hot-water heating is the same and is 
known as the “ Vesta” system. It may be noted that 
the two steam boilers described above are being accom- 
panied by a battery of hot-water boilers heating 
6,000 gallons per hour. 








ENGINEERS’ GERMAN CIRCLE.—A summer evening 
visit for members of the Engineers’ German Circle, ladies 
and friends, will be held at the Science Museum, South 
Kensington, London, 8.W.7, on Monday, May 22. Those 
participating will meet at 5.30 p.m. in the lecture theatre 
of the Museum, and after a short introductory address 
by Mr. E. Schneider on “‘ Die Geschichte, Entwickelung 
und Tiatigkeit des Science Museums” (“ The History, 
Development, and Activities of the Science Museum ”’), 
illustrated with lantern slides, a tour of the Museum 
galleries will be made. For this purpose the members 
and guests will divide into three groups in charge of 
three German guide-lecturers, Dr. F. Engel, Mr. E. 
Schneider, and Dr. W. Zwanzig, respectively. After the 
visit an informal dinner will be held, as usual, at the 
Anglo-German Club, 6, Carlton-gardens, S8.W.1. We 
have been asked to point out that the Circle is a purely 
scientific society and has no commercial or political 
interests. The secretary is Mr. H. P. Spratt, Science 
Museum, London, 8.W.7. 
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NOTES ON NEW BOOKS. 


A fourth edition of Hydraulics, by Mr. E. H. Lewitt, 
B.Sc., has been published by Messrs. Sir Isaac Pitman 
and Sons, Limited, at 10s. 6d. net. This book was 
designed to cover the syllabuses of the science degree 
in engineering and of the examinations for associate 
membership of the Institutions of Civil and Mechanical 
Engineers. That it meets the needs of students satis- 
factorily is evidenced by the call for a fourth edition. 
Much new matter has been added, especially in the 
sections dealing with turbines and centrifugal pumps. 
The treatment is on the orthodox lines, and the term 
‘“ circulation’? does not seem even to be mentioned. 
No doubt, the explanation lies in the fact that whilst 
the circulation theory is highly illuminative, it is as 
yet far from being developed sufficiently to be of 
direct service in the design of hydraulic engines of any 
kind. We note, on page 174, a slip in which the theory 
of river bend erosion is attributed to Lord Kelvin, 
instead of to his brother, James Thomson. We think 
that in the paragraph dealing with bearings, note 
should be made of the fact that the oil film is not of uni- 
form thickness, and, in fact, that lubrication would be 
impossible unless the film were wedge shaped. In 
defence, the author may plead that the question he 
quotes is from the London University examination in 
1925. It may be added that the collection of questions 
culled from different examination papers is not the 
least valuable feature of the book, and will prove of 
the greatest assistance to students. The text is clearly 
written and the publishers’ work is excellent. 





The development of radio communication has not 
only rendered life at sea immeasurably safer than it was 
in former years, but by making it possible for instruc- 
tions to be passed from the owners to the masters has 
facilitated trade and saved money. It has also 
contributed to the pleasure of ocean travellers, besides 
frequently assisting business, preventing crime and 
adding to the comity of nations. Its history is, 
therefore, well worth writing, and for that reason 
we welcome the appearance of Wireless and Shipping 
(London: The Shipping World, Limited. Price 2s. 
net), which, in a series of chapters, deals with such 
aspects of the subject as: Safety of Life; Changes 
in Ship Handling; Radio Conventions and Legisla- 
tion; Wireless and the Traveller's World Wide Service 
Organisation ; Wireless Research and Development ; 
Ships’ Wireless Equipment and Marine Depth Sound- 
ing. Each of these chapters is written by a different 
author and the whole gives an accurate impression of 
the advances that have been made in a period of less 
than 40 years. It is sometimes contended that the 
best, or at least the most interesting, histories are those 
in which no attempt is made to be judicial or, to go 
even farther, are those in which bias in favour of one 
point of view or another is revealed. If that is so this 
is an excellent history. The chapter on the History of 
Wireless at Sea is contributed by Marchese Marconi, and 
most of the others are from the pens of those who have 
been associated with him. It is, therefore, not surpris- 
ing that stress is laid on his work in connection with 
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radio communication, while that of others who in one 
way or another have contributed to the outstanding 
advances which have taken place is rather overlooked. 
This, to some extent, detracts from the value of what 


is otherwise a useful publication. A particularly interest- | 


Herbert Scrutton, who 


ing chapter is that by Mr. J. 
communication 


describes how the coming of radio 


has lifted the veil which used to hide the progress of a | 


ship from the time it left one port until the time it 
arrived at another, and in common with submarine 
telegraphy has enabled close touch to be kept with 
her throughout her voyage. The result has been some 
dilution of the autocracy of the master, but also a great 
increase in efliciency and often a saving in money. 
Direction-finding too has been of great assistance in 
maintaining the correct course in narrow waters during 
foggy weather. A further effect, as pointed out by 
Mr. E. H. Shaugnessy, has been to draw the nations 
closer together even if, as has been shown at the 
International Radio Conference at Madrid, this is 
sometimes accompanied by temporary disadvantages. 

A new edition (the fourteenth) of Mr. G. W. Uskell’s 
text book on Practical Surveying has been published 
by Messrs. Crosby Lockwood and Company, the price 
being 8s. 6d. net. This new issue has been revised by 
Colonel Sir Gordon Hearn, R.E. (Retired), who has 
taken the opportunity of making some important 
additions to the text, so as to bring it thoroughly up 
to date. The original work was written by a practical 
man for practical men and, in addition to an ade- 
quate discussion of the theoretical principles involved, 
and of the instruments used, devoted special attention 
to the actual conduct of surveys in the field and to the 
subsequent preparation of plans. This feature has been 
retained and amplified to cover modern requirements. 
The section on instruments has undergone a thorough 
revision, rendered necessary by the highly improved 
types recently introduced. The work covers very 
adequately the standard methods of survey, but quite 
properly makes no attempt to deal with aerial survey- 
ing. This method will no doubt be extensively em- 
ployed in future pioneering work, but could only be 
adequately dealt with in a separate treatise. In the 
concluding chapter there are some useful notes on 
astronomical work, and it is noted incidentally that 
by means of wireless signals the pioneer can probably 
fix his longitude with an error of not more than some 
200 yards. Even with the best chronometers his prede- 
cessors could hardly hope for an error of less than a 
mile, 


One of the most comprehensive words in the English 
language is that applied to the extensive range of 
ferrous compounds known under the common designa- 
tion of steel. The number of these alloys is being 
continually added to, slight modifications being intro- 
duced to more satisfactorily meet some special demand 
in service. These are the subject of numerous books 
and papers dealing with specific features, addressed 
more particularly to the metallurgist. Many engineers 
will find of more service the little book entitled Steel 
and its Practical Applications, by William Barr and 
A. J. K. Honeyman (Blackie and Son, Limited, London 
and Glasgow ; price 6s. net). The authors have des- 
cribed briefly, in a simple and clear manner, the testing 
and manufacture of steel, with the effects of hot and 
cold working and of heat treatment. Other chapters 
deal with the composition and properties of carbon 
and alloy steels, non-corrosive and heat-resisting steels, 
and the case-hardening of steel, free use being made 
of the British Standard Specifications combined with 
figures taken from works tests. There are included 
a considerable number of microphotographs. The 
subject is dealt with from the point of view of the 
steel manufacturer, presenting information regarding 
the properties given by the different classes and grades 
of steel, with the uses to which they can be put and 
the treatment required to secure the desired results. 
The concluding chapter on the macro-examination of 
steel discusses the defects which are revealed by this 
method and their significance in relation to the further 
working of the material. 

Freight charges are often an important factor in 
connection with export trade, and in consequence a 
clear understanding of what is involved in the transport 
of goods by sea and the accurate estimation of these 
charges is essential. This subject is dealt with in a com- 
prehensive manner in Verfrachtung und Frachtkosten- 
berechnung im technischen U ebersechandel by Karl Bern- 
hard Osburg (Berlin: V.D.1.-Verlag. Price 6.90 marks). 
The treatment is to some extent with special reference 
to German conditions; for instance, in regard to inland 
transport to the port of Hamburg and the rates and 
times of transit from this port to different parts of the 
world. The book will, however, be found of general 
service to those engaged in either design or sales. 
Examples given show the very great variations in the 
proportion which the cost of freight bears to the works 
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price for different classes of goods, and also, how by 
appropriate design the cost can be reduced. The points 
to which consideration should be given, such as shipping 
measurement, the possibility of partial dismantling 
of machines and shipping in several packages, limitation 
of the weight of heavy pieces to reduce special cranage 
charges, are adequately dealt with, as also are the extent 
to which packing is necessary and the construction of 
cases, the preparation of shipping lists and standard 
forms to facilitate the estimation of freight charges. 
The final chapter is devoted to a consideration of the 
various items included in the c.i.f. price, with worked 
examples of the calculation of this. 


The choice of a career is a problem of perennial 
difficulty, and for all the attempts made in recent 
years to clarify the situation by aptitude and other 
tests, still refuses to be amenable to exact reasoning. 
The factors involving unknowns are so numerous that, 
even with the best of guidance and training, the result 
may bring disappointment. Added to the liability of 
the nature of the young individual to change as years 
pass, is the liability in these days of the form of 
engineering to undergo a complete transformation in 
a few years, and lack of sustained interest may follow 
in either case. It is all the more necessary for such 
reasons that every step should be taken to eliminate 
the risk of a wrong decision at the start, so that out of 
the complications there may issue at least a hopeful 
chance of success. We have, of course, in the above, 
put forward the worst case. Happily, in many 


instances, predelictions and abilities obviously point | 
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tion, 29 West 39th-street, New York, may very likely 
be of considerable assistance. This is entitled 
Engineering—A Career—A Culture, and is given the 
sub-title of “‘ A Message to Young Men, to Parents 
and Teachers.” It is sponsored by the leading 
technical societies in the United States, and aims at 
presenting to the youth or the parent a picture of 
what kind of life any particular line of engineering 
will lead to. It is not a recommended course of 
education and training, though a chapter is devoted 
to this topic, but the work is intended to set forth 
the various characteristic features of the several 
branches of engineering in order to make it possible 
to decide whether apparent mental qualifications or 
natural inclinations suggest a career in one in pre- 
ference to another. The main branches considered are 
civil engineering, mining and metallurgical engineer- 
ing, mechanical engineering, electrical engineering and 
chemical engineering; and in each case the special 
abilities required are detailed and the conditions of 
life involved are considered. Thus, apart from intel- 
lectual accomplishments, this little work makes it 
possible in some degree to visualise what will be the 
outcome of normal progress in any line, whether a roving 
life in the outer circles of communities, or tied to their 
very centres, each having its compensations, and the 
word pictures thus presented should most certainly be 
helpful in no small degree to the young men, parents 
and teachers, for whom they are intended. 





The contents of Economics of Tool Engineering, by 


in certain directions, and, when world affairs are | A. P. Gwiazdowski and C. B. Lord, are scarcely what the 
normal, lead clearly to the adoption of a particular | title leads one to expect, since the economic aspect 
course. But in others some help is an advantage, and, | receives little attention. The work is given a sub-title, 
although applying mainly to American conditions, a | “ Jig and Fixture Design,” but it is a book primarily 
pamphlet recently issued by The Engineering Founda-| intended for engineering students in pursuing their 
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course in the college workshops. It deals, in a general 
way, with such matters as tooling methods ; production 
of machine parts by power forging, swaging, stamp- 


ing, drawing, extrusion, spinning, &c.; the shape and | but will often find it helpful. 


composition of several cutting tools, drilling and 
milling jigs and fixtures; gauges and accurate measuring 
devices. The book extends to 200 pages, with 146 
figures, many of which are half tones and refer to 
American practice. 
of several American books on this subject which have 
appeared during the past few years, it lacks detailed 
information which would be useful to the jig and 
fixture designer. In the preface, the authors state that 
the design of many of the auxiliaries used with jigs 
and fixtures has not been touched upon in order to 
encourage original thinking, manipulating and analysing 
on the part of the student, and when looked at from 
this standpoint there is every likelihood of the authors’ 
hope being realised. It is published by the McGraw- 
Hill Publishing Company, Limited, London, at the 
price of 15s. net. 





To understand the meaning of terms used in the 
crafts and industries is to remove much of the difficulty 
attaching to any branch of work. Appreciating this, 
we may welcome a book compiled by Mr. T. Corkhill, 
M.L.S.E., and published by Messrs. Sir Isaac Pitman 
and Sons, Limited, at 7s. 6d. net, entitled A Concise 
Building Encyclopedia. In this little book, alphabeti- 
cally arranged, there are some 7,000 terms expounded 
and numerous excellent illustrations. As no one man 
may be expected to carry in his mind the correct 
definition of so many technical expressions, the natural 
test is applied of turning to those which happen to 
be familiar to the critic for a fair idea of the degree 
in which the compiler’s efforts may be considered of 
value. Examined in this way it appears, on the 
whole, to stand the test satisfactorily. 
are clear and commonly sufficient for the purpose 








Although quite up to the standard | 


The definitions | 
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of such a work, and include many which, though | 


7 properly included, one would hardly expect to 
nd. 


Occasionally, however, there appear instances | 


| base 7,975 mm. (26 ft. 2 in.). 


in which the definitions should either be simplified | 


or expanded to be intelligible and correct, as, for 
instance, those relating to “‘ wind pressure,” “‘ retaining 
walls,” and “‘ modulus of elasticity.” Where a formula 
is given, which seems hardly necessary in a work which 
is really a dictionary of terms, the symbols used should 
be clearly defined to make the formula understandable 
to those who do not already know it. These comments 





Fie. 4. 


make a very useful reference book. 
tyro in the arts of construction who will find it useful, 
for there are few amongst those of wide knowledge 








HENSCHEL CONDENSING LOCO- 
MOTIVE ON THE ARGENTINE 
STATE RAILWAYS. 


In many parts of the world the scarcity or bad 
quality of the water available are a great handicap to 
the ordinary steam locomotive. It has been largely this 
fact which has encouraged experimental work with tur- | 
bine condensing locomotives, and with internal-com- | 
bustion locomotives. As our readers are aware, a good 
deal has been done in the former connection, but all 
the machines produced have been complicated, with 
the result that they have been expensive, and have 
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It is not only the | 





required the employment of specially-trained staff | 
in connection with both running and repair work. | 
With a view to securing economy of water, and yet 
overcoming the foregoing objections, Messrs. Henschel 
und Sohn, A.G., of Cassel, developed some time ago | 
an ordinary reciprocating condensing locomotive, the | 
equipment of which was designed so as to keep the | 
additional cost as low as possible, and at the same | 
time to make it easily applicable to existing locomotives, 
the machine being capable of being operated and main- 
tained by the usual staff. The locomotive has now 
been working on the Argentine State Railways for 
more than 18 months, and having fulfilled all the 
requirements laid down by the railways, has been lately 
taken over by them. 

The locomotive, which is illustrated in Fig. 1, on the 
opposite page, is a freight engine of the 2-8-2 type for 
the metre gauge system. It has coupled wheels 1,067 mm. 
(42 in.) in diameter, and leading and trailing truck wheels 
780 mm. (30-7 in.) in diameter. The rigid wheel base is | 
3,600 mm. (11 ft. 9 in.) in length, and the total wheel 
The weight in running 
order is 61 tons. The cylinders are 457 mm. (18 in.) 
in diameter, by 560 mm. (22 in.) stroke. The total 
heating surface is 130-1 sq. metres (1,400 sq. ft.), and 


|the superheater surface 37-6 sq. m. (404-7 sq. ft.). 


The fuel used is oil. The tender weighs, empty, 34 tons 


| and in working order 48 tons, the water capacity being | 


7 tons (1,568 gallons) 
The most interesting features are, of course, those 
connected with the condensing arrangements. The | 


notwithstanding, Mr. Corkhill’s compilation should | equipment is on the tender, as shown in Figs. 2 and 3. 


J 
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TURBINE FOR Drivina CoNDENSER Unit Fans. 


The whole of the exhaust steam from the main cylinders 
is passed to the tender through flexible piping, and is 
first used in an exhaust turbine to drive three large 
fans arranged on vertical shafts and revolving in open- 
ings in the tender casing top, as shown in Fig. 3. In 
Fig. 2 the fans and top casing have been removed. The 
fans are 1,800 mm. (70-86in.) in diameter and run at 
a speed of 975 r.p.m.. The power taken by each is 
36 h.p., so that 108 h.p. are required for the whole set, 
the drive to the fans being by shaft and gearing. The 
turbine unit is shown in Fig. 4, above. 

The exhaust from the turbines is delivered by two 
pipes and branches shown in Fig. 2, to the condenser 
elements, of which there are six on each side of the 
tender. Each set of six is divided into three, and 
each fan handles the air for two elements on each side. 
The elements consist of elliptical brass tubes provided 
on the outside with thin brass fins to add to the effec- 
tiveness of the cooling surface. No vacuum is em- 
ployed, in order to avoid complication and trouble 
from leakage. The condensate is led to a receiver, 
whence it is returned to the boiler by the feed pumps. 
Make-up is provided by a small tank of raw water. 
This water is treated in an evaporator and the resulting 
steam led into the condenser. By this means the 
whole of the circulating feed is kept pure, with the 
result that the boiler surfaces remain clean for long 
periods. We are informed that the turbine, condenser 
and fans are so proportioned that the back pressure 
on the main cylinders is no more than that normal 
in ordinary non-condensing locomotives. In order to 
compensate for the abolition of the blast, and to 
provide the induced draught, a turbine-driven blower 
is fitted in the smoke box, capable of being operated 
either by exhaust or live steam. 

The locomotive was guaranteed by the makers to 
run trains on the regular schedule for a distance of 
600 km (372-5 miles), without taking fresh water. 
Extended trials, lasting nine months, followed delivery. 
During this period, the locomotive ran 30,000 km., 
handling regular trains of an average weight of 945 
tons, the loading on occasions being as much as 1,600 
tons. The 600 km. guarantee was easily met under all 
conditions, even on shunting service, and the longest 
run recorded, without replenishing water supplies, was 
900 km. Even with air temperatures as high as 115 deg. 
F., the condenser operated satisfactorily. The average 
consumption of water (i.e., raw water which had to be 
drawn from the tank as make-up) was 8 litres per kilo- 
metre (2-84 gallons per mile). This figure, according to 
the Argentine State Railways authorities, shows a 
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saving of over 95 per cent. on the non-condensing 
type of locomotive. 

No trouble of any kind arose in connection with the 
flexible piping, while on being dismantled for inspection 
after the test, the parts were found to be clean and the 
inside of the boiler free from deposit and in excellent 
condition. No repairs were found to be necessary. The 
trials were made mainly between Santa Fé and Tucu- 
man, besides runs to Salta and Chaco. We understand 
from Messrs. Gossell and Son, Limited, 110 Cannon- 
atreet, E.C. 4, Messrs. Henschel’s agents in this country, 
that as a result of these tests the locomotive was 
accepted by the railway authorities and is now in regu- 
lar service. 


ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.—Applications 
are invited for the Duddell, Ferranti, Swan Memorial, 
and Silvanus Thompson Scholarships, which are 
administered by the Council of the Institution of 
Electrical Engineers. The first has a value of 1501. 
per annum, and is tenable for three years. It is open 
to British subjects, under nineteen years of age, who 
have matriculated. The Ferranti Scholarship has a 
value of 2501. per annum, and is tenable for two years ; 
it is open to British subjects under twenty-six who 
desire to carry out whole-time research or post-graduate 
work. The regulations for the Swan Memorial Scholar- 
ship are similar, but the maximum age is twenty-seven, 
and the value of the scholarship is 1201. for one year. 
The Silvanus Thompson Scholarship has a value of 1001. 
per annum and tuition fees, and is tenable for two 
years. It is intended for British works employees of 
limited means, who are under twenty-two and have 
served a minimum apprenticeship of three years. 
Candidates for the Ferranti and Swan Memorial 
Scholarships must be nominated by their professor or 
teacher, and those for the Duddell and Silvanus Thomp- 
son Scholarships by a Corporate member of the Institu- 
tion of Electrical Engineers. Inquiries for full parti- 
culars and nomination forms (specially mentioning the 
name of the scholarship) should be addressed, as soon 
as possible, to the secretary of the Institution, Savoy- 
place, Victoria-embankment, London, W.C.2. 


PERSONAL. 


Mr. A. KE. Barrett, who was associated for several years 
with Messrs. the Grinding, Mixing and Segregating Com- 
pany, Limited, Wandsworth, London, 5.W.18, paint- 
machinery manufacturers, has now joined Messrs. Davey, 
Paxman and Company (Colchester), Limited, Standard 
Ironworks, Colchester, as manager of their paint-making 
machinery department 


F. 8. Stnnatrr, Director of Fuel Research, has been 


' 





Dr 
appointed by the Prime Minister to represent H.M. | 
Government at the Sectional Meetings of the World 


Power Conference, to be held in Sweden, Denmark and 
Norway, from June 26 to July 8. Dr. Sinnatt’s appoint- 
ment is in addition to that of Mr. Alan Chorlton, reported 
on page 490 ante 

Mr. A. W. J. Bepsroox, Grand Buildings, Trafalgar- 
square, London, W.C.2, who is a London representative 
for Messrs, Foster Brothers, Limited, Wednesbury, 
Staffs., for their flanged steel pipework, has also taken 
over the London representation of Messrs Russell 
Edwards and Company, Limited, Brownedge-road, 
Bamber Bridge, near Preston, for their cast-iron pipes 
and specials 

Messrs. Morris Motors, Limrrep, Cowley, Oxford, 
have notified us that Mr. E. H. Blake has been appointed 
deputy chairman of the Company,and that Mr. Leonard P. 
Lord, late general manager of Messrs. Wolseley Motors 
(1927), Limited, has been appointed managing director 
of the company. 

Messrs. Eowarp G. Hersert, Lourrep, Atlas Works, 
Chapel-street, Levenshulme, Manchester, after 20 years’ 
experience as sole British agents for the Tinius Olsen 
Testing Machine Company, have now concluded a licence 
arrangement to build any of the Olsen testing machines 
throughout at their Levenshulme works. They can now 
supply machines constructed in this country to the Olsen 
cleaigns 


Luncw To ENeLanp-Sourm Arrica ArmRMEN.—Mr. 
C. R. Fairey, president of tne Royal Aeronautical 
Society, Lord Gorell, chairman of the Royal Aero Club, 
Mr. H. J. Thomas, chairman of the Society of British 
\ireraft Constructors, and General Sir John Seely, 
chairman of the Air League of the British Empire, are 
entertaining Squadron Leader O. R. Gayford, D-.F.C., 
R.A.F., and Flight Lieut. G. E. Nicholetts, A.F.C., 
R.A.F., to lunch with a number of distinguished guests 
on their return from their record flight from Cranwell to 
Walvis Bay. It is hoped that as many as possible will 

able to attend the lunch to pay a tribute to the 
holders of the world's long-range record. The lunch will 
be held at the Park Lane Hotel, Piccadilly entrance, 
London, W.1, at 12.45 p.m. for 1 p.m., on Thursday, 
May 18. Applications for tickets, price 12s. 6d. each, 


be 


should be made to the secretary of the Royal Aeronautical | 


Albemarle-street, 
the latest, 


Society, 7, 
May 16, at 


London, W.1, by Tuesday, | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Motor Fire Engine.—The supply of a motor fire engine. 
The Town Council of Boksburg, South Africa; June 8. 
(Ref. No. G.X. 12,552. 

Pumping Equipment.—The supply of an electrically- 
driven pumping set, capable of an output of 650 litres per 
second, against a total head of 8 m. The Egyptian 
Ministry of the Interior, Cairo; June 15. (Ref. No. 
G.X. 12,562.) 

Pumping Installations.-The supply and erection of 
a pumping station at Zagazig, including plant comprising 
two electrically-driven centrifugal pumps, complete with 
switch and control gear, an internal-combustion engine 
for driving one of the pumps in case of emergency, a 
ventilating fan, and an auxiliary motor-driven pump. 
The Egyptian Ministry of Public Works, Cairo ; June 6. 
(Ref. No. G.X. 12,567.) 

Electric Portal Cranes.—The supply of five 4-ton 
electrically-driven portal jib cranes. The South African 
Railways and Harbours Administration, Johannesburg ; 
July 3. (Ref. No. A.X. 11,795.) 
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London: Macmillan and Company, Limited. [Price 
2s. 6d. net.) 
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Gleitlagers. By Dr. Inc. Witne tm Streser. Berlin : 
V.D.1. Verlag G.m.b.H. 
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Stationery Office. [Price 3s. net.] 

La Nitrurazione dell’ Acciaio. By Dr. Frepico Gro.rtt. 
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Industrial Electric Motor Control Gear. 
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Special Steels. A Concise Treatise on the Constitution, 
Manufacture, Working, Heat Treatment and Applica- 
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T. H Bernuam. Second Edition. London: Sir 
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[Price 5-70 marks. ] 


Canada. Department of Mines. Mines Branch. No. 572. 
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Ottawa : Department of Mines Branch [Price 
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CONTRACTS. 


Messrs. CamMeEtL Larrp aNnpD Company, LiITeD, 
Birkenhead, have received a contract from the Great 
Western Railway Company for a twin-screw passenger, 
cattle, and cargo steamer for the Fishguard-Waterford 
service. The vessel will have triple-expansion engines, 
an overall length of 292 ft., beam 40 ft., and depth 16 ft. 
9in. She will have a speed of 14 knots, and accommoda- 
tion for 450 passengers and 600 cattle. 

Messrs. BLacKsTONE AND Company, LIMITED, 
Stamford, have recently received numerous orders for 
their Unchokeable pumps and auxiliary equipments 
from municipal and Government authorities, including 
those of Barking, Seaford, Chingford, Paignton, Peter- 
borough, Glasgow, Bradford, Bognor, Dorking, Edmonton 
and Ware. Orders have also been received from Rio de 
Janeiro, Canada, the Air Ministry, and the London 
Underground Railways. 

Messrs. Taz Woopati-DuckHAM VERTICAL RETORT 
AND Oven Construction Company (1920), Limrrep, 
Ebury and Allington Houses, 136-150, Victoria-street, 
London, 8.W.1, have secured the contract for the oven 
battery, coke-screening and coke-handling plant in 
connection with the large modern by-product coking 
installation to be built at the new steelworks of Messrs. 
Stewarts and Lloyds, Limited, at Corby, Northampton- 
shire. The by-product recovery plant will be built by 
Messrs. W. C. Holmes and Company, Limited, Hudders- 
field, and the coal washery and coal-handling plant by 
Messrs. Simon-Carves, Limited, Stockport. The coke- 
oven battery will comprise 35 Becker ovens, heated by 
blast-furnace gas, and the coke-screening and handling 
plant will comprise wharf, screening station and belt- 
conveying systems. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLessrouGH, Wednesday. 

The Cleveland Iron Trade.—Current needs fall little 
short of sufficient to absorb the restricted output of 
Cleveland pig-iron, and stocks are far from heavy. There 
is not a great deal in second hands, whose dealings are 
necessarily largely confined to negotiations with buyers 
abroad, as producers still reserve to themselves the 
right to cover direct requirements of principal home 
consumers and of customers in Scotland. Export 
demand continues light, though very substantial price 
concessions are readily made to secure overseas orders. 
A large proportion of the make is going into use at pro- 
ducers own consuming departments. No. 3 g.m.b. is 
62s. 6d. for local purposes, 64s. 6d. for supply to North of 
England buyers beyond the Tees-side zone, and 62s. 9d. 
for delivery to firms in the Glasgow area. No. 1 grade 
of iron is at a premium of 2s. 6d., whilst Foundry 4 and 
Forge 4 is each at a discount of Is. 

Hematite.—The situation as regards the hematite 
department is somewhat perplexing. Additions are still 
being made to the embarrassingly large stocks, but the 
increases are smaller than of late, due to curtailment of 
make by the transference of a furnace from production of 
hematite to manufacture of ferro-silicon. Indications of 
local and other home demand being at least maintained 
are apparent, and sellersihope to increase business with 
Continental customers to some extent. Buyers in 
Sheffield and in South Wales continue to take fair 
deliveries. Prices keep at a comparatively very low 
level, and customers claim they experience no difficulty 
in'shading :ecognised market rates, but makers consider 
that early upward movement is not unlikely. Quota- 
tions are the same for shipment to foreign destinations 
as for home business. Ordinary East Coast brands are 
59. f.0.t., and f.o.b., and No. 1 is 59s. 6d. 

Foreign Ore.—There is next to nothing doing in foreign 
ore. Rubio, of 50 per cent. quality, keeps at 15s. 3d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Market transactions in Durham 
blast-furnace coke are few, local consumers using their 
own makes. Good average descriptions remain at 
15s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Prices of semi-finished 

and finished iron and steel are not quotably altered. 
Semi-finished steel producers are busy and continue to 
book orders; shipyard requirements call for moderate 
deliveries of plates, angles, and rivets ; manufacturers of 
railway requisites have contracts to complete; and 
producers of constructional steel are rather better placed 
as regards work. Among the principal market quot~tions 
are: Common iron bars, 9/. 15s.; best bars, 101. 5s. ; 
double j »st bars, 101. 15s.; treble best bars, 11/. 5s. ; 
acking (parallel), 8l.; packing (tapered), 10. ; steel 
Pitlets (soft), 5l. 7s. 6d. ; steel billets (medium), 61. 12s. 6d.; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 81. 15s. ; heavy sections of steel rails, 8l. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
9l. 10s. for delivery to home customers, and 8/. 10s. 
f.o.b. for shipment abroad; and galvanised corrugated 
sheets (No. 24 gauge), 11l. 15s. for delivery to home 
customers, and 10. 10s. f.o.b. for shipment overseas. 


Scrap.—Scrap prices are weak. Supply of all kinds of 
material is plentiful, and consumers are not obliged to 
buy. There are sellers of heavy steel at 35s., and light 
cast-iron is also offered at that figure. Heavy cast- 
iron and machinery metal can now be bought at 37s. 6d. 














MANCHESTER Arr Port Wrretess Sration.—The 
wireless station erected for the Air Ministry by Messrs. 
Marconi’s Wireless Telegraph Company, Limited, Strand, 
London, W.C.2, at the Manchester Air Port, came into 
regular operation on May 1. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade have varied little since last report, but producers 
of heavy material have lately been in receipt of rather 
more contracts from the shipyards. These were bound 
to come along in time against recent contracts for 
new tonnage, but the unfortunate thing is that there is 
little prospect of any continuity in the demand. At 
the moment, however, there is a fairly optimistic feeling, 
and buyers seem more inclined to sound the market, as 
inquiries are a shade better. The export trade shows 
little improvement and tonnages are not heavy. In the 
black-steel sheet trade a more healthy tone is again 
noticeable and some quite satisfactory orders have just 
been booked, while inquiries, chiefly for overseas, are 
more numerous. For galvanised sorts, however, there 
is a very poor demand, and producers are not well 
placed for business. Prices show no change and are as 
follow :—Boiler plates, 91. per ton; ship plates, 8/. 15s. 
per ton ; sections, 81. 7s. 6d. per ton ; black steel sheets, 
t in., 8l. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 111. 15s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron T'rade.—No change can be noted in 
the West of Scotland malleable-iron trade, and orders are 
still very scarce and difficult to secure. The general 
demand is poor, both on home and export account, and 
the immediate outlook is not very hopeful. The re-rollers 
of steel bars are extremely quiet and are likely to remain 
so, as long as Continental bars are quoted so cheaply in 
this market. The following are the current market 
quotations :—‘‘ Crown ”’ bars, 9/. 15s. per ton for home 
delivery and 91. 5s. per ton for export; and re-rolled 
steel bars, 7/1. 5s. per ton for home delivery and 61. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—Owing to the absence of any 
activity amongst consumers of Scottish pig-iron the 
demand continues on very modest lines and the number 
of furnaces in blast remains at seven. The demand from 
overseas is poor. The market quotations are as follow :— 
Hematite, 66s. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 6, only amounted to 115 tons. Of 
that total 40 tons went overseas and 75 tons coastwise. 
During the corresponding week of last year the figures 
were 40 tons overseas and 30 tons coastwise, making the 
total shipment 70 tons. 

Shipbuilding.—Much disappointment has been caused 
in shipbuilding and engineering circles by the cancella- 
tion of two orders for coastal vessels recently placed— 
one on the Clyde and one on the Forth—by Coast Lines, 
Limited. This decision of the latter is a direct result of 
the tax of Id. per gallon (20s. 9d. per ton) which the 
Chancellor of the Exchequer proposes to impose on 
Diesel and other oils. Messrs. Henry Robb, Limited, 
Leith, were to build one of the vessels, and the engines 
for it were to be of the Polar Diesel type and were to be 
supplied by British Auxiliaries, Limited, Govan, while 
the other coaster was to be built by the Ardrossan 
Dockyard, Limited. Messrs. J. G. Kincaid and Com- 
pany, Limited, Greenock, were to supply engines of 
Kromhout design for this latter vessel, which was to be 
of 450 tons, When news of the cancellation was made 
known in Ardrossan it caused great disappointment, as 
the contract was the first one booked in Ayrshire during 
the past twelve months. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Speeding-up Public Works.—After suspension of 
something like two years, the local authorities in South 
Wales are making all speed to carry out various public 
works that have now been authorised by the Ministries 
of Health and Transport, and for which special grants 
have been promised. These are in recognition of the 
special claims of the district. Cardiff City Council and 
the Glamorgan County Council have called for tenders, 
closing on May 19, for the new Leckwith Bridge, and 
the reinforced concrete viaduct approaches. The bridge 
will be a single-span reinforced concrete skew arch 
structure over the River Ely, the span to be 100 ft., 
with 17-ft. rise. Swansea Corporation are to proceed 
with extensive street widenings and improvements 
upon which 27,2451. has been already spent, and 
which will cost a total of 55,2771., including 23,5541. in 
grants. The County Councils of Cardiganshire and 
Pembrokeshire are negotiating with the Ministry of 
Transport regarding the erection of the new bridge to 
replace the old Llechryd bridge. The greater activity 
in building and road works has had a very beneficial 
effect upon the slate and granite quarries of Wales. 


A New Industry in South Wales—The Aberthaw and 
Bristol Channel Portland Cement Company, Limited, 
who have a large cement works at Aberthaw and Rhoose, 
a few miles from Cardiff, have added an asbestos cement 
pipe-making plant, for high and low-pressure pipes, to 
the equipment recently installed for making asbestos 
cement corrugated roofing and tiles. 

To Eliminate Wye River Floods.—The Wye Catchment 
Board, after considering an exhaustive report by Mr. 
C. J. H. Clayton, consulting engineer, have decided to 
proceed with an extensive programme of works to 
obviate the disastrous floods which take place periodically 
at Hereford, Leominster and Monmouth. These works 
will be very costly, and require many years to complete. 
In the 1929 floods at Monmouth, the River Wye rose 





16 ft. above the mean level. The first work to be 
undertaken will be the clearing of all obstructions in 
the river from Monmouth to Brockweir. 

Swansea Super-Power Station Progress.—Anxiety is 
being shown at Swansea over the progress of the great 
new super-power electricity station at Swansea. The 
jocal Trade Unions Unemployed Association has com- 
plained of the importation of men for the works of the 
power station and for the main drainage scheme, although 
the percentage of “ key-men” employed by the con- 
tractors is below the stipulated proportion. The Swansea 
Corporation has asked Sir Cyril Kirkpatrick, their 
consulting engineer, to attend a special meeting to 
receive reports and consider the subject. 

New Great Western Railway Steamer.—Following repre- 
sentations made when the Great Western Railway 
Company proposed to add a third oil-burning vessel for 
their Irish services between Fishguard and Trish ports, 
the Great Western Company now announce that they 
have contracted with Cammell Laird and Company, 
Limited, Birkenhead, for a coal-fired twin-screw steamer. 
The vessel, which will be 292 ft. long, 40 ft. in breadth, 
and 16 ft. 9 in. in depth, will carry 450 passengers and 
600 cattle, and will have a speed of 14 knots. Triple- 
expansion engines and water-tube boilers, with mech- 
ancial stokers, will be fitted. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIFLD, Tuesday. 

Cold-Working of Steel.—A report issued by the Sheffield 
University Research Department on the cold-working 
of steel and other ferrous metals states that the rapidly 
increasing practice of cold-working, as applied to steel 
and other metals, has given rise to many difficult prob- 
lems. The aim of the research workers had not been so 
much to record what had already been established, as to 
endeavour to probe new lines of research, because it had 
been felt that the industry was more in need of new 
outlets for its resources than of explanations of the older 
processes. The results of work on the hardness of wire 
and experiments in connection with the wearing properties 
of wire and wire rope were so unexpected, that not only 
was a different interpretation put on ideas regarding the 
method by which cold work in drawing takes place, but 
there was opened up a new angle from which the study 
of the heat treatment of steel, not only for wire, but for 
all types of hardened steel, could be approached. Already 
the method was being used in several departments of the 
University, and was proving invaluable in elucidating the 
causes of failure under certain types of stresses. The 
problems and difficulties arising in the rolling of mild 
steel strip and the effect of annealing after cold rolling, 
particularly the problem known to the industry as 
“stretcher strains,’ have been investigated without 
success. The report adds: “‘ But the research workers 
believe that the new lines on which they are working will 
reveal not only the cause, but will eventually eradicate 
this trouble, which has been a source of much loss to the 
industry.” 

Iron and Steel.—Conditions in the raw and semi- 
finished steel trade show little change. Output is 
maintained at recent level. Inquiries are more numerous, 
and prospects appear brighter than for some time past. 
Rolling mills, forges, press shops, and foundries are 
working well below capacity, but are more actively 
employed than a month ago. Latest quotations are as 
follows: Hard basic billets, 71. 15s.; soft basic billets, 
6l. 58.; West Coast hematites, 83s. 6d.; East Coast 
hematites, 77s. 6d.; Lincolnshire No. 3, and Derbyshire 
No. 3 foundry iron, each 63s. 6d.; Lincolnshire and 
Derbyshire forge iron, each 59s. 6d. ; bars, 101., and sheets 
Ill. 1 The heavy machinery and engineering trades 
are having a hard struggle to maintain production, 
though in isolated instances progress is being made. 
Departments devoted to the production of large hollow 
drum forgings for electrical and oil-refining purposes are 
working at high pressure. Current demand for ship 
steel shows signs of expansion. An increasing tonnage 
of automobile steel and fittings is leaving this area for 
motor-car making centres in various parts of the country. 
There is also a growing call for breaking, crushing, and 
pulverising plant, for use in mines and quarries and 
road-making purposes. Stainless steel, rustless iron, and 
acid and heat-resisting materials are active media. The 
market in agricultural machinery is developing on more 
progressive lines. The tool trades continue to gain 
ground. Building-trade requisites are in demand, 
particularly stove grates and general household iron- 
mongery. An instance of the increased tendency abroad 
to use British steel is provided by an inquiry from 
Bucharest for locomotive and wagon steel. e in- 
quirers state : ‘‘ Until recently this steel has been bought 
solely from Germany, but we now wish to get it from 
England.” 

‘outh Yorkshire Coal Trade.—The general demand for 
fuel has diminished, and unemployment amongst coal- 
miners tends to become more severe. The market 
generally is inanimate. Prospects are clouded. Fewer 
inquiries are in circulation. The export ition has 
undergone little change. Supplies of best large steams 
are in excess of the demand. Best washed smalls are in 
good demand. Industrial fuel is in steady request, but 
gross consumption is below normal. The recent reduction 
in house-coal prices has helped to improve sales, but 
taken on the whole, the position leaves much to be 
desired. The coke market continues quiet. Both 
foundry and furnace varieties are only moderate. Quota- 
tions are: Best branch handpicked, 25s. 6d. to 26s. 6d. ; 
Derbyshire best house, 20s. 6d. to 22s.; Derbyshire 
best brights, 16s. 6d. to 188, 6d.; screened nuts, 15s. 6d. 
to 17s.; Yorkshire hards, 16s. to 17s.; Derbyshire, 
16s. to 17s.; rough slacks, 8s. to 9e.; nutty slacks, 7s. 
to 8s. 6d,; smalls, 5s, to 6s, 





NOTICES OF MEETINGS. 


STAFFORDSHIRE TRON AND STEEL INstrrvute.—Monday, 
May 15, 7 p.m., Education Offices, St. James’s-road, 
Dudley. Annual Meeting. 

Roya METEOROLOGICAL Socrety. 
17, 5 p.m., 49, Cromwell-road, 8.W.7. 


Wednesday, May 
(1) “ The Adia- 


batic Lapse-Rate for Dry and Saturated Air,” by 
Mr. D. Brunt. (2) ‘“ Notes on the Variations in the 
Structure of the Wind over Different Surfaces,’’ by 


Mr. C. 8S. Durst. (3) “ Variations of Wind Direction in 
the British Isles,” by Dr. C. E, P. Brooks and Miss T. M. 
Hunt. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
May 18, 5.30 p.m., Geological Society's Rooms, Burlington 

ouse, Piccadilly, W.1. Annual Meeting. 

Royat Instrrution.—Friday, May 19, 9 p.m., 21, 
Albemarle-street, W.1. ‘‘ Planet Studies at the Lowell 
Observatory,” by Mr. V. M. Slipher. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Only a few branches of the 
North-Western iron and steel and allied trades, influenced 
by seasonal demand, are showing any appreciable sign 
of increasing activity. In other directions progress is 
slow, and falls considerably short of expectations. 
Present buying of foundry iron is almost entirely a 
matter of meeting requirements for the next three or 
four weeks, and hardly any forward transactions of 
magnitude are passing. Steel manufacturers are slightly 
busier, and constructional engineers, still urgently in 
need of new work, are reported to be experiencing 
a noticeable improvement in inquiry, although, so far, 
little actual business has accrued. There is only a 
moderate demand, at present, for most kinds of special 
alloy steels. While the demand for North Lancashire 
and Cumberland hematite is well below normal, pig-iron 
has been sent to Scottish and South Wales customers in 
fairly substantial quantities of late, and, in addition, 
the first shipment for many months—one of 4,500 tons 
was made last week from Barrow to Baltimore. Local 
steel works, both at Workington and at Barrow, are 
moderately well employed, and Workington is hopeful 
of securing further useful rail orders shortly. 

Recent Contracts.—Although outside firms submitted 
lower tenders, the Manchester City Council has decided 
to place contracts for static transformers with two local 
firms, namely, Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, and 
Messrs. Ferranti, Limited, Hollinwood, because the 
employment of local workpeople will thereby be ensured. 
Messrs. Beyer, Peacock and Company, Limited, Gorton, 
Manchester, have now in course of shipment 20 locomo- 
tives of the 0-6-0 type, which have been specially 
designed and constructed for use on steel plants and 
other industrial works in Russia. Manchester Corpora- 
tion Gas Committee are purchasing steel main pipes, 
24 in. in diameter, from Messrs. British Mannesmann 
Tube Company, Limited, and 8-in. spun-iron main pipes 
from Messrs. Staveley Coal and Iron Company, Limited, 
near Chesterfield. 

Royal Visit to Steelworks—On Tuesday, H.R.H. 
Prince George visited Irlam, near Manchester, to open 
officially the new coke-oven and by-products plant, 
together with the new canal wharf, of Messrs. The Lan- 
cashire Steel Corporation, Limited, at Partington Works. 
It is at these works that the company is concentrating 
the bulk of its production plant, and in addition to the 
extensions opened by the Prince, there are, in course of 
erection, new steel furnaces, wire-rolling mills, and other 
modern equipment. During his tour of the works the 
Prince saw several processes of iron and steel making, 
and leading officials of the Corporation were presented 
to him. He also chatted with a number of workmen 
engaged in the departments visited. 








Tue InstriruTiIon oF Evecrrican ENGInrEers.—In 
view of the comparatively small number of members who 
have intimated their desire to take part in the summer 
meeting of the Institution of Electrical Engineers, at the 
Western Centre, at the end of May, the Committee of 
the Western Centre has decided, with much reluctance, 
that it is not practicable to proceed with the arrangements 
The meeting has, therefore, been cancelled. 


Tue INSTITUTION OF MECHANICAL ENGINEERS AT EDIN - 
BpuRGH.—The programme for the forthcoming Summer 
Meeting of the Institution of Mechanical Engineers at 
Edinburgh, leaves little free time for members to do 
justice to that historic city, two whole days being 
allotted to excursions to Dundee and Loch Rannoch, 
respectively. Whilst it is true that visits have been 
organised to some of the chief places of the city on the 
remaining days, these do not, by any means, exhaust 
its interest. Meebo intending to visit Edinburgh for 
the meeting would be well advised to study the excellent 
little Official Guide to Edinburgh, so that they can ear- 
mark beforehand any spare time they may have for 
visits to such of those places which make special appeal 
to them. A preliminary study of the map included in 
the guide book is likely to save much time later on, and 
the system of classification adopted in the text makes 
reference to any particular aspect of the city easy. The 
chapter headed “‘Commerce and Manufactures,” for 
instance, is clear and concise and the summary of the 
architectural features of Edinburgh avoids prolixity 
without sacrificing accuracy, The Guide, which is illus- 
trated both in colour and half-tone, is published for the 
Corporation by Messrs. John Menzies and Company, 
Limited, 6, Castle-street, Edinburgh, at the price of 6d, 
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Cwenty-Firra Anniversary oF TuRBO-Execrnic | by the firm, this vessel being the forerunner of the six 
Sure Prorvurston.—The General Electric Company of | battleships and three airplane carriers of the United 
New York calls our attention to the fact that it was in | States fleet which are now operated in this way. 

1908 that two fire boats, the Greame Stewart and the | ~— 

Joseph Medill, were placed in service by the city of OPpENINGs For British Propvuctrs Asroap.—Confi- 
Chicago. These vessels, which are still in commission, | dential reports on the markets for internal-combustion 
are both propelled by turbines driving the propellers | engines in the Netherlands East [Indies and in Italy, for 
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for scientific and optical instruments in the United 
States, have been issued by the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1. Interested 
United Kingdom firms desirous of obtaining copies can 
obtain them on application to the Department, quoting 
reference No. G.X. 12,289 in the case of the Netherlands 
East Indies, G.X. 12,308 in that of Italy, G.X. 12,242 in 





through electric generators and motors, the fire pumps | commercial motor vehieles in Egypt, for agricultural | that of Egypt, G.X. 12,227 in that of South Africa, 
being connected to extensions of the generator shafts. | implements and machinery and dairy machinery in |G.X. 12,324 in that of the Milan district, and B.X. 


In 1913 the U.S, collier Jupiter was similarly equipped | South Africa, for 1 





notor-cycles in the Milan district, and | 


7,505 in that of the United States, 
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STREAMLINE MOTOR-CARS. 


ANYONE with a taste for mathematical recreation 
may spend an amusing and by no means unprofitable 
half-hour in plotting a graph to show the growth of 
the automobile speed record over the years from 
1895, when the motor-car started on its meteoric 
career, up to Sir Malcolm Campbell’s recent exploit 
at 272 m.p.h. For the first 30 years, the graph 
behaves in a characteristic way, gradually curving 
|over with advancing years, and exhibiting every 
sign of approaching an ultimate value of about 
|180 m.p.h. in 1945. But in 1925, all the prob- 
abilities were suddenly violated, and the speed 
record took on a new and vigorous lease of life. 
During the past eight years it has been advanced 
by 100 m.p.h. with a rapidity only equalled during 
the years prior to 1905, and at present the record 
land speed shows no certain tendency towards an 
eventual upper limit. This unexpected development 
| is reflected in the advances in the speed of normal 
‘ear driving which are observable over the same 
periods, and whilst in the absence of precise data 
the radical change of 1925 is by no means so 
definitely marked for average as for record speeds, 
| there is little to suggest that the speed of normal 
 car-driving is approaching finality. The reasons 
for these, perhaps abnormal, but certainly interest- 
| ing, conditions since 1925 must evidently be sought 
| among factors which are common to both racing and 
touring cars. Equally evidently no single factor 
will furnish a complete explanation; and whilst 
improvements in the engines have probably provided 
the most important contribution, the concurrent 
advances in every phase of automobile design must 
have played no inconsiderable part. The issue is 
hardly confused by post-war developments in road 
construction, since here the encouragement toward 
higher speeds is all in favour of the ordinary 
motorist, whereas the record breaker, whose 
increasing speed is known with certainty, has been 











obliged during much the same period to transfer 


:| his activities from the concrete race track to the 


less perfect surface of a sea beach. 

Whatever the reason, the steadily-increasing 
average speed of road transport remains as a fact 
to merit the earnest consideration of the motor 
designer who is faced by the conflicting demands, 
from a motoring public increasingly confident and 
accustomed to speed, on the one hand for a fast 
car, and on the other for a car which is cheap both 
in first cost and fuel consumption. The solution of 
the problem can hardly lie in the indefinite increase 
of engine power. Indeed, the present trend of 
horse-power advance, in cars of about the same 
price class, suggests an engine, ten years hence, 
which no manufacturer can contemplate with 
equanimity. This rapid growth of engine power 
with increasing speed is closely connected with air 
resistance, and the latter is nowadays attracting 
more and more attention, since its reduction offers 
a reasonable prospect of satisfying the future 
demands of the motor user. The air resistance of 
a car derives its importance partly from its absolute 
magnitude in relation to other sources of resistance, 
but mainly from the circumstance that it increases 
with the square of the speed of the car through the 
air, in sharp contrast with mechanical resistance 
which is commonly accepted as being constant at 
all speeds. Recent experimental work has shown 
that the air is the predominant source of resistance 
in a sedan car at speeds above 30 m.p.h., and whilst 
it absorbs 3-5 h.p. of the 7 h.p. required at this 
speed, it absorbs 28 h.p. out of a total of 35 h.p. 
at 60 m.p.h. It is noteworthy that these values 
relate to a reasonably modern car and show a decided 
reduction of air resistance, as compared with the 
designs of ten years ago. Throughout the decade 
indeed, the question of air resistance has come 
steadily into prominence in the minds both of 
manufacturers and the public, and evidence is not 
lacking, in the evolution of present designs, of 
deliberate attempts at improved aerodynamic 
qualities. In the case of racing cars, of course, the 
overwhelming preponderance of air resistance has 
been fully realised for many years, and it is safe to 
attribute a good measure of the recent rapid advance 
in record speeds to correct aerodynamic design 
frequently based on the results of wind-tunnel 
experiment. The same means of investigation has 
been used for ordinary motor cars, and it appears 
from such meagre data as are available that air 
resistance has been almost halved during the last 
ten years. A good deal of this decrease has resulted 
from mere reduction of projected area, but changes 
of external form have been mainly in right directions, 
and the dignified lines of many present-day models 
are an assurance for the future that aerodynamic 
and esthetic qualities are by no means irreconcilable. 

Since, however, the air is still absorbing some 
80 per cent. of the power demand at 60 m.p.h., 
there is ample scope for further improvement, and 
a notable piece of work with this object, at present 
in progress at the University of Michigan, was 
described by Professor W. E. Lay in a paper read 
before the Annual Meeting of the Society of Auto- 
motive Engineers at Detroit in January last. This 
research is being conducted by wind-tunnel experi- 
ments on models which are systematically modified 
by one feature at a time, so as to reveal the directions 
in which the external shape of full-size cars may 
most profitably be developed. The results indicate, 
as may be expected, that the more nearly does the 
shape of a car approach that of the bluff-nosed 
long-tailed airship, the smaller becomes its air 
resistance. Between the ideal of the airship shape 
and the practical shape of a road vehicle some 
compromise is, of course, inevitable, and these 
experiments are likely to be of lasting value as 
indications of the extent to which fairing may be 
carried out without detracting from the serviceable 
qualities of the machine. They confirm, also 
something which is well known in aerodynamics, 
but by no means widely appreciated, that changes 
of form are interdependent as regards their influence 
on air flow and resistance. In these Michigan trials 
a series of modifications to the front of a model were 
studied in conjunction with a series of modifications 
to the rear. With the rather blunt, rounded tail 
eventually accepted as least impracticable, it was 
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found that a plane windshield, sloping back at 
45 deg. from a gently-rounded bonnet and radiator 
gave as good results as a continuous non-re-entrant 
surface joining the roof to the front of the radiator, 
whilst vastly improving the facility of the driver's 
outlook. As is so often the case with air-resistance 
experiments, certain unexpected results were 
obtained. For instance, a decrease of resistance 
was achieved by bellying out the sides of the car 
so as to increase the width available for passenger 
accommodation. In the case of the windshield, 
again, the effect of a V-shape including an angle 
of 105 deg. was found detrimental as compared 
with a flat shield, whereas a V-shaped radiator 
showed a reduction over a flat one. A rounded 
radiator, however, was found to be by far the best 
and is incorporated in the design of car proposed 
by Professor Lay as the outcome of his research. 
In the interests of operating convenience, some 
sacrifice of aerodynamic efficiency is inevitable. 
On the other hand, the eventual model is on 
thoroughly pleasing and practical lines, and whilst 
its air resistance is still four times that of an airship 
shape of the same cross-sectional area, the new 
design represents a reduction of 48 per cent. on the 
air resistance of a sedan car of modern design. 

These figures are a challenge which car designers 
can hardly disregard in the face of the present 
sympathetic attitude of the public towards “stream- 
lining.” Moreover, they raise a number of quite 
pressing questions, of which one of the more interest- 
ing concerns the position of the engine. From the 
aerodynamic standpoint, the obvious place for the 
engine is in the rear of a car, where its small section, 
relative to that of the passenger saloon, is eminently 
suited to receive the tapered tail-fairing so desirable 
for low air resistance. No insuperable objections 
are apparent on the score of either engine cooling 
or riding qualities, and one wonders how far the 
forward position of the engine is a tradition from 
the days of horse-drawn vehicles, how far it ministers 
to the motorist’s desire for a crash-proof buffer in 
front of him, and how far it assists the driver in 
steering. An expression of motoring opinion on 
these points would probably be of considerable value 
to manufacturers. 

A less controversial matter arising out of air- 
resistance reduction concerns the close relation 
between gear ratios and car performance. With 
the present usual arrangement of three forward 
transmission ratios, the two lower gears are reserved 
to provide activity, i.e., engine power available for 
acceleration or climb in excess of power absorbed 
by resistance, whilst the top gear ratio is so chosen 
that the maximum engine power is wholly absorbed 
by resistance. An immediate result of reducing air 
resistance is to increase the car speed at which the 
horse-power required for steady horizontal motion 
is equal to that which the engine can develop. In 
order, therefore, that maximum car speed can be 
attained under the new conditions, the top gear 
ratio must be reduced; and in all probability it 
will be desirable to reduce the other gear ratios also 
in order to distribute more evenly, over the total 
speed range, the speeds of maximum car activity. 
The ideal arrangement, of course, is an infinitely 
variable transmission whereby the optimum condi- 
tions of either activity or, alternatively, fuel economy 
can be secured over the largest possible speed 
range. It is certain, however, even with definite 
gear ratios, provided they are well chosen, that 
reduction of air resistance will result in higher 
maximum speed, increased car activity and improved 
fuel-mileage, all of which are sufficiently attractive to 
justify the closest attention to the aerodynamic 
aspects of motor-car design. 


THE TUSCAN * SOFFIONISSIMI."* 


In 1916 we published in these columns an article 
by the late Dr. Luigi Luiggi on the natural steam 
springs in Tuscany, and their application to 
industrial purposes. In 1918, this short account 
was followed up by one of a much more detailed 
character, by Sig. Ugo Funaioli, electrical director 
of the Societa Boracifera di Larderello. The 


latter article, which was fully illustrated, gave a 


the results achieved have been still more striking, 
and all who were fortunate enough to be present 
at the Royal Society of Arts on Wednesday, the 
3rd_inst., were certainly literally enthralled by 
the story unfolded by Prince Ginori Conti, who has 
been the responsible head of the enterprise now 
for many years. The lecture was illustrated by 
both lantern slides and cinematograph films, the 
latter representing in a most realistic way the 
conditions of the district and the industrial activities 
carried on in it. 

The steam springs of Tuscany are, apparently, so 
far as is known, unique, in the fact that their 
pressure is steady. They have been known for 
centuries, and their commercial exploitation on 
modern lines dates back to 1818. The term here 
used is not, of course, intended to imply that present- 
day practice was at that date available in Tuscany, 
but to differentiate the development then inaugu- 
rated from the primitive uses of the springs for 
medical purposes. In the year named, boric acid 
was first extracted from the escaping steam, as a 
commercial product, and for some time this was 
the main object in view. Even at the date of the 
articles above referred to, it was still considered the 
most important part of the enterprise, but the 
change which has come about since, as the direct 
outcome of scientific research and its application, 
is truly remarkable. To-day, crude boric acid, 
though produced of a purity of 95 per cent., 
compared with barely 84 per cent. formerly, is only 
a single product out of many, and is, indeed, 
termed by Prince Conti a by-product. The main 
products of the development include, in addition 
to this, electrical power, ammonia, borax, carbon 
dioxide, sulphydric acid, methane, hydrogen, 
oxygen, argon, helium, &c., with possibilities of the 
economical production of radium. All these are 
being produced in proportions estimated to secure 
the greatest use of the natural resources related to 
available markets. It is true that at the date when 
the previous account was given in these columns, 
the production of electric power had already 
become a prominent feature of Prince Conti's 
work, but the story he told last week showed that 
he was then only on the threshold of much greater 
things. As he explained, however, the whole 
question has been considered scientifically from the 
point of view of balance, that is to say, the most 
advantageous all-round treatment of raw material 
available, the natural steam, to give the best 
economic results. 

Originally, when it was discovered that the steam 
contained boric acid, this substance, of a crude 
quality, was concentrated from it in evaporating 
pans heated also by volcanic steam. For long, 
these natural advantages were such that the product, 
such as it was, was easily able to secure a market. 
Later, competition with products of better quality 
made it necessary to effect improvement, and it was 
at this critical stage that Prince Conti embarked 
upon a really scientific consideration of the possi- 
bilities of the district. It was Prince Conti who 
first took steps to ascertain what pressures and 
quantities of steam were available, and having 
secured data on this, first made use of such steam 
for power purposes by means of a small reciprocating 
engine. 

The story of the ensuing years has already been 
told. It was a seemingly interminable sequence of 
difficulties, surmounted only by the greatest 
perseverance and research. At first, effective 
pressures were low, and the quality of the steam 
resulted in serious corrosion and other troubles. 
One device after another was introduced, until the 
practical plant described by Sig. Funaioli in 1918 
came into being. 

But the work did not stop there, as Prince Conti 
showed last week. By the application of much 
study to the technique of boring, and the adoption 
of a combination of the percussion and rotary 
systems, it has lately been found possible to carry 
practice so much farther than formerly that whereas 
a well, producing 8,000 Ib. of steam per hour, used 
to be considered powerful, and the pressure at the 
turbine was possibly 3 Ib. or 4 Ib., later wells have 
outputs comparable with large generating units, 
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chief centre of the enterprise, was no more than 
20,000 Ib. per hour. The later work has resulted 
in one well at Larderello which produces steam at 
the rate of 440,800 lb. per hour, with a working 
pressure of 3-5 atmospheres. Early last year a 
second well at Larderello was successfully brought 
into production, having an output of 396,000 Ib. 
per hour, and a working pressure of 3 atmospheres, 
while at Serrazzano, a well has been brought in 
producing nearly 440,000 lb. per hour at 4 atmo- 
spheres, and the total output of steam at all the 
wells of the company is now estimated at over 
2,000,000 lb. per hour. 

The local name for the natural escapes of steam is 
soffioni, derived from the Italian soffiore, to blow, 
the term referring to the hissing sound which 
accompanies the escape of steam. When the work 
developed to the extent of bringing into being the 
first big well to which we have referred, our Italian 
friends, with their love of appending the expressive 
terminal -issimo to anything out of the usual, 
coined the new word Soffionissimo—whence our 
title. Prince Conti explained that when the first 
large well was drilled, the usual hissing sound was 
transformed into a roar which could be heard ten 
miles away, and that sleep at Lardarello was a 
matter of difficulty during the twenty days which 
elapsed before the casing head was fixed and the 
well brought under control. Under the circumstances, 
the name seems quite appropriate. 

A word of explanation should, perhaps, be given 
regarding the term “working pressure,” used 
above. It is found that when drilling approaches 
the correct depth, the operation concludes with an 
explosion of volcanic character, steam, water and 
stones being blown up to great heights, a sporting 
element which must appeal to all good engineers. 
The wells, when shut off, indicate a good deal higher 
pressures than when steam is flowing, though the 
difference is, we understand, greater in the old 
wells of small size. It is, of course, the flowing 
pressures which are serviceable, and the difference 
between the earlier 3 Ib. or 4 Ib. at the turbine, and 
the latter 3 to 4 atmospheres, marks a great im- 
provement in the economic conditions. Quite 
apart from the value of the pressure itself, it has 
made possible great simplification of plant. As 
previously described, the mineral content of the steam 
was too high for it to be used in connection with 
condensers, while the high gas content also intro- 
duced condensing difficulties, but the pressure was 
so low as to make such apparatus essential. The 
difficulty was surmounted by a continuous system of 
condensation and re-evaporation which gave a 
pure steam non-injurious to the condensing plant. 
The preliminary treatment plant and the con- 
densing plant, however, involved considerable first 
cost as well as maintenance, all of which is avoided 
in the case of the new wells, which, owing to their 
higher pressure, can be used to drive, direct, turbines 
of the non-condensing type. Although there is 
some loss of efficiency in this, the savings in installa- 
tion costs and maintenance more than set this off. 
The steam as it issues from the wells is superheated 
about 50 deg. C., so that the plant benefits from 
this fact also. 

At present the average output of power is 14,400 
kW. The electrical equipment follows ordinary 
practice, except that aluminium is used where 
possible in place of copper, on account of the action 
of sulphydric acid on the latter. The recent instal- 
lations include one non-condensing 3,000-kW 
turbine at Lardarello, one of 750-kW capacity at 
Castelnuovo, and one of 650 kW capacity at Serraz- 
zano. In addition to the uses made of it in the 
works and villages, the State authorities have 
become so convinced of the importance and relia- 
bility of this source of power that the company is 
now supplying 3,000 kW to the Italian State 
Railways, with the prospect that this will be in- 
creased considerably in the future. 

It is well known, of course, that Italy suffers from 
lack of coal, while her hydro-electric resources are 
concentrated in areas which leave much of the 
country dependent upon long transmission lines. 
It is hoped that ultimately the supplies now tapped 
in Tuscany in such considerable quantities will 
supplement the hydro-electric system in a valuable 
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new wells so far seems to have had no effect on the 
output of the older. Supplies seem practically 
inexhaustible, and with the excellent technique now 
available from the wise guidance of Prince Conti, 
the present output may well prove but a fraction 
of what will be shortly utilised. The growth in the 
last dozen or so years has been truly remarkable, 
and is a high tribute to the knowledge and wisdom 
which has been brought to bear by the Prince and 
his staff upon the economic balance of the whole 
enterprise. 


THE PROPOSED TAX ON 
OILS. 

The policy of taxing the country up to its capacity 
to pay must ultimately defeat its own object, and 
cannot be defended even on the charitable grounds 
that the money is required to support the un- 
employed. It is reasonably certain that recovery 
in the engineering industries, in particular, is 
being seriously hampered by this enormous drain 
on its resources, and that any lightening of taxation 
would be accompanied by a pro rata increase in 
employment. As this view is generally held 
by employers, it is not surprising that serious 
apprehension has been aroused by the inclusion in 
the Budget of yet another tax on industry, in the 
form of a duty of Id. per gallon on heavy oils. 
Apart from its primary object of raising further 
revenue, this tax is, no doubt, intended to assist 
the coal industry, but little profit can accrue from 
assisting one industry at the expense of others. 
Were the coal industry in a position to replace 
imported oil by a home-produced product, the 
question would be on a different footing, but a 
reversion to solid in place of liquid fuels in many 
branches of industry would be a retrograde step, 
and in some cases impracticable, and it is very clear 
that home-produced oils cannot replace imported 
oils for many years to come. 

The new tax, will, therefore, simply constitute 
an additional burden on a number of industries, 
and the serious nature of this burden has already 
given rise to a storm of protest. No differentia- 
tion is proposed in the Budget between heavy oils 
used as lubricants and fuels, and while Id. per 
gallon on the former might not represent any 
serious increase in price, the same duty on fuel 
and Diesel oils is equivalent to approximately 
ll. per ton, or an increase of up to 50 per cent. in 
the cost of fuel. The main classes of user affected 
by the proposed new duty would be the proprietors 
of coastal shipping, the metal and glass trades, and 
heavy-oil engine users. All those who employ oil- 
fired boilers or furnaces for such purposes as heating 
would also be affected. As regards coastwise 
shipping, while it is perfectly true that vessels at 
present employing oil fuel could be converted to 
coal burning, such a change would involve extensive 
bunker alterations, which would take the vessel 
out of commission for a considerable time. Such a 
step might well involve the shipowner in serious 
loss, and he would be fully justified in demanding 
that he should be given a reasonable period in which 
to carry out the conversion. The shipowners’ 
Parliamentary Committee have pointed out that the 
volume of shipping engaged in the coastal trade of 
the United Kingdom in 1932 was only 36,000,000 
net tons, as compared with 32,500,000 net tons in 
1885, so that the trade has barely been able to 
maintain its position of 50 years ago. In view of 
the general position of shipping, it will be agreed 
that a further handicap on any of its branches is 
extremely undesirable, but the Committee referred 
to, in quoting typical examples of the result of the tax, 
state that the additional fuel cost for one coasting 
company alone would be about 30,0001. per annum. 
_ In the metal, glass and some other trades, oil, 
in general, has only superseded coal for specialised 
processes for which the latter has proved unsuit- 
able, and in such cases there can be no question 
of a reversion to solid fuel. These trades would, 
therefore simply be called upon to meet an increased 
fuel bill, the increase having been estimated at 
275,0001. per annum for the metal trades, and 
100,000/. per annum for the glass trades. It may 
be mentioned that these figures are based on the 
consumption of fuel oil in the respective trades in 
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engines, these are largely made up of farmers and 
small industrialists, and the only alternative to 
paying an increased price for their fuel would be to 
replace their engines by those of another type. 
Such a drastic procedure, however, would, in many 
cases, be out of the question on financial grounds. 
In the report stage of the Budget Resolutions, a 
reduction of the proposed tax to a 15 per cent. 
ad valorem duty was moved by Col. Wedgwood. 
After discussion, this amendment was withdrawn 
in view of the Chancellor’s statement that he did 
not propose to take up an absolutely rigid attitude 
in the matter. He said that when they got to the 
Finance Bill he would be prepared to hear any 
special case that could be made out on behalf of any 
particular industry and to consider any case of 
special hardship. In the meantime, industry itself 
is taking action as is exemplified by the decision to 
cancel an order, that had been placed by London 
owners for the construction of a 135 ft. coasting 
vessel by Messrs. Ardrossan Dockyard, Limited, 
entirely owing to the proposed new tax. The 
contract was referred to on page 357, of our issue 
of March 31. 








NOTES. 
Tue Royat Institution. 
At a conversazione given by the Royal Institution 
at its rooms in Albemarle-street on Friday last, 
the guests were received by the President of the 
Institution, the Rt. Hon. Lord Eustace Percy, 
M.A., M.P., and Lady Eustace Percy. All parts of 
the building were open for inspection, including the 
workshops in the basement, and historical scientific 
apparatus was displayed in well-illuminated cases 
in the ambulatory round the Lecture Theatre. In 
the latter, Professor E. N. da C. Andrade, D.Sc., 
Ph.D., Quain Professor of Physics in the University 
of London, delivered a most entertaining experi- 
mental lecture on “ Sounding Plates and Sensitive 
Flames.” He demonstrated first the nodes pro- 
duced in a cord vibrating at different frequencies, 
and then showed similar nodes in a thin disc clamped 
at the edges, and in a rectangular plate fixed at the 
centre. The increased complication of the sand 
figures produced on these as the frequency of 
vibration was increased up to the limits of audibility 
was most effectively demonstrated. The lecturer 
then showed the effect of sound waves on sensitive 
flames and used one of these to demonstrate the 
production of stationary waves between a loud- 
speaker and a sheet of glass. His final demon- 
stration of the effect of vibrations on the flow of 
water was particularly interesting. A jet of 
coloured water was caused to descend in the form 
of a thin vertical column through the clear water 
contained in a glass vessel. As vibrations of 
increasing frequency were applied to the vessel the 
flow changed from streamline to eddying and back 
again as certain frequencies were passed through, 
but the lecturer did not explain the phenomenon. 
Experiments on the diffraction of electrons and on 
liquid crystals were shown in the Preparation 
Laboratory. A new portrait of Sir William Bragg 

by Mr. William Nicholson was also on view. 


EDUCATION FOR COMMERCE. 
The object of a meeting of the British Association 
for Commercial Education, which was held at the 
Mansion House, London, on Tuesday, May 2, with the 
Lord Mayor in the chair, was to further the cause 
that body has at heart by calling attention to the 
fact that trade can be promoted by improving the 
personnel employed in its development. To bring 
about such improvement two things at least are re- 
quired : Close co-operation between those responsi- 
ble for the conduct of our commercial enterprises and 
those directing all branches of education, and the 
recruitment of a greater proportion of the “ best 
brains in the country ”’ into the ranks of those who 
are engaged in the marketing of the products of our 
manufacturers. From the remarks made by Lord 
Eustace Percy, the president of the Association, it 
would seem co-operation, when it is established, 
must first be directed to mobilising the opinion of 
business men against the inefficiencies of the school 
examination system, so that in place of the entang- 
ling mass of preliminary professional tests now 


system of national certificates, such as those already 
obtainable in engineering. The primary aim of 
these tests should be to bring out abilities which the 
student would require in commercial life. When 
that had been achieved attention must next be 
turned to the teaching of modern languages, to the 
establishment of courses suitable for the boy who 
remains at school after taking the first school 
examination, and to the determination of how the 
right type of boy should be directed toward a 
commercial career when still at school. Sir Francis 
Goodenough pointed out that theirs was the only 
Association which had the particular object stated 
in view, while Sir Josiah Stamp, in proposing a 
resolution recommending the aims of the body, 
drew attention to the elements, which prevented 
commerce from becoming an exact science. At the 
same time he was of opinion that the more the 
commercial field could be brought under ordered 
scrutiny and scientific measurement, the greater the 
prospect of retaining a form of individualistic 
society against the apparent attractions of rival 
social schemes, which were destructive of human 
liberty and initiative. The movement is one which, 
when viewed from more than one aspect, has much 
to recommend it, and we therefore hope, before long, 
that it will be able to report practical results. 


Tue Puastics INpustry EXuHrsirion. 


With the object of introducing plastic materials 
to industries which do not at present employ them, 
and to further their use in other directions, a 
comprehensive exhibition of these materials has 
been arranged at the Science Museum, South Ken- 
sington, London, 8.W.7. The term plastic material 
is applied to a number of natural and artificial 
chemical products which can be formed or moulded 
under pressure, and it includes celluloid, casein, 
and various synthetic resins produced comparatively 
recently. Exhibits illustrating the results of recent 
research in plastics have been arranged by the 
Department of Scientific and Industrial Research, 
and the various stages in the manufacture of 
moulding powders are shown by exhibits prepared 
by the Society of Chemical Industry. In this way 
cellulose, casein, phenol-formaldehyde, urea, and 
glyptal plastics are dealt with. The latter, it 
may be mentioned, are used in the paint and 
varnish industry, and in the electrical industry for 
bonding mica insulating materials. It may sur- 
prise some to find that washable distempers are 
made from casein lime and lime-proof pigments, 
and that glue, pastes, artificial stone, leather 
finishes, and many other materials useful in industry 
are produced from casein. Paper treated with 
urea-resin plastics is pressed into sheets, and 
uncrushable fabrics are obtained by treatment with 
synthetic resins. Gramophone records are a good 
example of the use of natural plastics, being made 
from shellac, copal, lamp and animal black, and 
filling material. The various stages in the manu- 
facture of a gramophone record are shown. Another 
interesting exhibit is a hydraulic press with electri- 
cally-heated platens actually engaged in the produc- 
tion of Bakelite mouldings. This, and other plant, 
is shown by the British Plastic Moulding Trade 
Association, 19-23, Ludgate Hill, London, E.C.4. 
The products of the plastics industry are far too 
numerous to mention, but they include domestic 
ware and household fittings, motor-car accessories, 
wireless cabinets and components, electrical fittings 
and accessories, laminated gears and pinions, and 
heavy industrial mouldings. Examples of all these 
products and many others are exhibited, and a 
room is shown in which the furniture, doors, imita- 
tion wood panelling, and other articles are all 
produced from plastic material. In connection 
with the exhibition a comprehensive bibliography 
of the industry from the earliest time, and covering 
the whole world, has been prepared by the Science 
Library is obtainable from the Museum, price 
5s. This publication, which contains some 2,000 
references, largely to articles in technical journals, 
is not only a remarkable illustration of the extent 
of the industry, but also of the class of service 
rendered by the Science Library. The entries, 
which are indexed on the Decimal Classification 
system, indicate the lengths of the articles as well 
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that the use of the Decimal Classification system 
in the Library has greatly facilitated the prepara- 
tion of the bibliography. Anyone closely concerned 
in the investigation of the scientific, manufacturing 
or industrial side of plastics is likely to find the 
volume of extraordinary value, especially as the 
publications referred to can be seen in the 
Library. 
Tue Junior INstituTION oF ENGINEERS. 

It is interesting to recall that the body now 
known as the Junior Institution of Engineers was 
founded in 1884 by apprentices and young engineers 
employed at the works of Messrs. Maudslay, Son 
and Field, Lambeth. Several changes in the title 
took place, and it was finally incorporated under 
its present title in 1905, the membership then being 
770. The present membership is nearly 1,600, 
about half of whom are in London, the remainder 
being divided amongst the four local sections, the 
Provinces and foreign countries. The Institution 
has just entered its 50th year and a special com- 
mittee is now considering the fitting celebration of 
its jubilee in 1934. As is well known, many of the 
members are also members of one or more of the 
senior qualifying institutions, but maintain their 
association with the Junior Institution of Engineers 
on account of the many opportunities which its 
activities afford for meeting engineers engaged in 
other branches of the profession on common ground. 
This matter was referred to by Sir Murdoch Mac- 
Donald, when proposing the toast to “* The Institu- 
tion *’ at the dinner held to celebrate the forty-ninth 
anniversary of the foundation of the Institution, 
at the Whitehall Rooms of the Hotel Metropole, 
London, on April 28. He laid some stress on the 
fact that the Institution had its own particular 
sphere of activity and was fulfilling a highly useful 
role among members of the engineering profession. 
In proposing the toast of “ Civil Engineering,” 
Sir Richard Redmayne stated that the basis of all 
engineering education was pure science. While 
this was quite as it should be, the tendency in 
education nowadays was to carry the grounding 
in science rather too far ; in some subjects, in fact, 
the stage of the specialist was reached. In his opinion, 
the young engineering student should not specialise 
until after he had reached the age of 18. In his 
reply to this toast, Sir Alexander Gibb, G.B.E., 
President of the Institution, also spoke on the 
subject of pure science. He believed that it 
was the duty of all civil engineers to watch very 
carefully the work which was being done by pro- 
fessors and scientific men and to apply their results 
in practice. He was convinced that the more 
engineers could accomplish in this direction, the 
ureater would their services become to the human 
and after all, the main endeavour of the 
engineer was to serve mankind. The toast to ** The 
was proposed by Mr. H. P. Wright and 
replied to by Mr. A. E. L. Chorlton and Professor E. 
W. Marchant. The latter referred to the long list of 
distinguished presidents of the Institution, and 
said that it was interesting to recall that the classical 
paper by one of them, the late Dr. John Hopkinson, 
F.R.S., in which he had analysed the cost of elec- 
tricity supply and had given the principle on which 
the Hopkinson two-part tariff was based, had been 
read before the Institution as long ago as 1892. 
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THE IRON AND STEEL INSTITUTE. 


Tue sixty-fourth annual general meeting of the 
iron and Steel Institute was held on Thursday and 
Friday, May 4 and 5, in th» hall of the Institution 
of Civil Engineers, Great George-street, London, 
S.W.1. The chair was occupied by the President, 
Colonel Sir Charles Wright, Bart., at the opening 
proceedings on Thursday morning. 


Report OF THE COUNCIL. 


The usual preliminary business having been 
transacted, the annual report of the Council, which 
dealt with the proceedings and work of the Institute 
during 1932, was presented to the meeting and 
taken as read. The report showed that the total 
membership of the Institute, on December 31, 1932, 
was 1.894. The Council deeply regretted to have 
to record the death of 22 members of the Institute 





which had occurred during the year. Among 
these were Mr. C. Angstrom, of Stockholm; Dr. 
Arthur Cooper, President of the Institute in 1912; 
Sir Arthur Duckham ; and Mr. H. A. Ruck-Keene, 
both of London ; Mr. P. R. Kuehnrich, of Sheffield ; 
Mr. A. K. Reese, of Weybridge ; Sir D. J. Tata, of 
Bombay; Mr. H. P. Tiemann, of Pittsburgh, 
U.S.A.; Mr. Carlo Vanzetti, of Milan; and Conde 
de Zubiria, of Bilbao, Spain. Count de Zubiria, 
the report stated, would be specially remembered, 
on account of the magnificent hospitality extended 
by him as president of the reception committee at 
the meeting of the Institute held in Bilbao in 1928, 
on which occasion he was elected an honorary 
member. Mr. Vanzetti was likewise a _ great 
supporter of the Institute and played an important 
part in making the arrangements for the meeting 
held at Milan in 1923. Other sections of the 
report of the Council dealt with appointments of 
honour and distinction conferred upon members, 
and with last year’s meetings, both of which were 
held in London; the autumn meeting, it will be 
remembered, was held jointly with the Institute of 
Metals, from September 12 to 15. Among recent 


actions taken it is interesting to note that Sir 
William Ellis, G.B.E., past-president, has been 
elected an honorary member of the Institute. 


The grants made by the Council, during 1932, to 
a number of research workers, on the recommenda- 
tion of the Andrew Carnegie Research Committee, 
were also mentioned in the report. Reference was, 
moreover, made to the fact that no award of the 
Carnegie Gold Medal had been made during 1932, 
and that the Williams Prize, to the value of 100/., 
had been divided equally between Mr. J. R. Hand- 
forth, author of the paper, “‘ Metallurgical Prob- 
lems arising from  Internal-Combustion-Engine 
Valves,”’ and the joint authors of the contribution, 
“Seale Removal by Acid Pickling,’’ Messrs. A. B. 
Winterbottom and J. P. Reed. The activities of 
the Committee on the Heterogeneity of Steel Ingots 
and of the Corrosion Committee were briefly sum- 
marised, and the report concluded by mentioning 
the various bodies upon which members of the 
Institute were acting as representatives, and by 
recording changes in the membership of the Council. 


Honorary TREASURER’S REPORT. 


In presenting the statement of accounts, Professor 
Sir H. C. H. Carpenter, the honorary treasurer, 
showed that the income for the year ending Decem- 
ber 31, 1932, apart from that of the Carnegie Scholar- 
ship Fund and of the Special Purposes Fund, was 
7,461/., and the expenditure 7,435/., leaving a credit 
balance of 26/. Sir Harold stated that the past year 
had been the most difficult in the history of the 
Institute from the financial point of view. Neverthe- 
less, by the exercise of rigid economy, particularly in 
the matter of the rearrangement of the printing con- 
tracts, it had been possible to effect a saving of 
about 500/. on the total expenditure. Unfortunately 
this had not been sufficient to balance the decline in 
revenue from those sources which were ordinarily 
regarded as the mainstay of the Institute. The 
falling off in the income was most noticeable in the 
receipts from the annual subscriptions, which 
amounted to 5,183/. (5.5537. in 1931), and in those 
from the sale of publications, amounting to 9341. 
(1,306/. in 1931). The deficiency in income had, 
however, been made good in some measure, this 
year, by the recovery of five years’ income tax, 
amounting to 536l., which had been brought into 
the accounts for 1932. The small surplus of 261., 
therefore, was really only due to the receipt of 
accumulated arrears of tax. A movement had 
now been initiated by the retiring president, Sir 
Charles Wright, and the incoming president, Mr. 
| Lysaght, by which it was hoped that the finances 
| of the Institute would be stabilised for some years 
to come. 
| The statement of accounts having been moved 
jand adopted, Sir Charles Wright inducted into the 
chair the newly-elected president, Mr. William 
Royse Lysaght, C.B.E., J.P. Sir Robert Hadfield 
then moved a vote of thanks to the retiring presi- 
dent. He paid a tribute to the work done by 
| Sir Charles as president of the Institute and his 
| great services to the iron and steel industry. In 
ithe course of his speech, he recalled Sir Charles’ 
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visit to Paris in December, 1932, in connection with 
the Thomas and Gilchrist jubilee celebrations in 
France, and added that an excellent account of 
the meeting would be found in ENGINEERING.* 


BESSEMER MEDAL. 


The first duty of the new president was to presen 
the Bessemer Gold Medal to Dr. W. H. Hatfield. 
In doing so, Mr. Lysaght said that he was sure that 
everyone would agree that his title to the medal 
was indisputable, for, by his scientific investigations 
he had opened up the way to new developments of 
great practical and industrial importance. His 
first published researches, on the physical-chemistry 
of the acid open-hearth process, made in collabora- 
tion with the late Professor McWilliam, had been 
given to the Institute in 1902. He was then at 
the age of 20. Subsequently, as a Carnegie Scholar, 
he studied the influence of the condition of the 
carbon on the properties of cast iron, and, in 1907, 
he demonstrated that malleable cast iron might be 
produced with an elongation of from 15 per cent. 
to 20 per cent., the ruling characteristic, up till 
that time, being only from 3 per cent. to 6 per cent. 
In 1916, Dr. Hatfield became director of the Brown- 
Firth Research Laboratories, where he soon found 
full scope for his talents. His chief title to renown 
as a metallurgist was, however, the part played by 
him in initiating and carrying through the researches 
which led to his being the first to demonstrate the 
special qualities of the material now universally 
known as the 18/8 austenitic chromium-nickel alloy 
steels. Later he also fixed the composition of the 
more ductile 12/12 alloy. The pioneer investiga- 
tions of the conditions causing the phenomenon of 
intererystalline corrosion of the 18/8 steel were 
successfully carried out by him in the Brown-Firth 
Research Laboratories, and he had been the first 
to indicate the possibility of counteracting that 
tendency by the addition of other elements. Dr. 
Hatfield had rendered services of singular value to 
the Institute itself by the formation of the Com- 
mittee on Heterogeneity of Steel Ingots, and this 
had been followed, in 1928, by the formation of 
the Corrosion Committee. The work of both those 
committees was now being carried on with the 
active help and support of the Iron and Steel 
Industrial Research Council under the auspices 
of the National Federation of Iron and Steel 
Manufacturers. 

Dr. Hatfield, in thanking Mr. Lysaght and his 
fellow-members for the honour bestowed upon him, 
stated that in his early days, his work, like that 
of most young investigators, had been single- 
handed. In after years, however, and particularly 
since he had been in charge of the Brown-Firth 
Research Laboratories, he had had to direct the 
efforts of a team of investigators. Hence, he 
accepted the honour as a compliment to his labora 
tory as well as to himself. Mr. Lysaght had 
mentioned the technical committees with which he 
was connected. The character of the Heterogeneity 
Committee, the Corrosion Committee and other 
committees of the Institute, and the National 
Federation of Iron and Steel Manufacturers, was 
unique in many respects. No man was invited to 
serve on those committees unless he was prepared 
to put all his knowledge on the table. Hence, real 
progress had been, and was still being, made. He 
would take the award of the Bessemer Medal to 
himself as a tribute paid to the work of these 
committees. He hoped to be able to continue 
research work for a long time to come, and he 
was convinced that the greater the knowledge of 
the facts, the more the pre-eminent value of the 
application of science to industry was realised. 

PRESIDENTIAL ADDRESS. 

Mr. Lysaght then delivered his presidential 
address, which dealt with certain phases of the 
sheet industry, with which he has been connected 
all his life. He stated that he commenced his 
career in the autumn of 1874 at the works of the 
Gospel Oak Company, Tipton, Staffordshire, whither 
he had been sent to acquire knowledge. This com- 
pany was then the principal maker of galvanised 
iron, and its brands were of great repute. Indivi- 
dualism was the keynote in these days. There 


* See page 171 ante. 
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must have been at least 300 firms manufacturing 
various forms of iron, and there were 40 sheet 
works averaging less than four mills each. The 
number of these small units in operation, then and 
for some years afterwards, was undoubtedly due 
to the small cost at which they could be erected. 
The sum of 20,000/., namely, about one-fourth of 
the present figure, was a fair estimate for a four-mill 
plant, including its complement of puddling and 
ball furnaces. The boilers, which were known as 
Rastrick boilers, were vertical, and worked at a 
pressure not exceeding 30 lb. Waste heat from the 
puddling furnaces was utilised, each boiler being 
attached to four furnaces. The engines were 
mainly of the beam type, with large cylinders and 
a long stroke, the drive being taken through a train 
of gearing. In addition to driving the mill, the 
engine had to work the helve-hammer, the cutting- 
down and finishing shears, and the pump. Work 
was very strenuous. Twelve-hour shifts were the 
order of the day at the puddling furnaces and in 
the mills. There were no mechanical devices for 
transferring the iron to the hammers and the rolls, 
and no cooled floors or heat-resisting appliances. 
The shingler or hammer-man, was a very skilful 
workman; he welded the end of his staff to the 
puddled ball, and then forged the mass into a slab, 
while having no control over the helve, which 
weighed about 4 tons, and was operated by a cam 
on the engine. Of course, the introduction of the 
steam hammer simplified this operation. With the 
exception of a few commodities, everything was 
carried in and out of the works in barges. Very 
few of the plants had railway sidings. Staffordshire 
was a network of canals, and was so dependent on 
this method of transit that a prolonged frost brought 
the industry to a standstill. On one occasion, ice 
difficulties caused a complete closing down for 
three weeks. 

Continuing, Mr. Lysaght said that his connection 
with Messrs. John Lysaght, Limited, commenced in 
1878. Mr. John Lysaght, who for some years had 
been manufacturing galvanised sheets in Bristol, 
from black sheets rolled in Staffordshire, bought 
Swan Garden Works—a part of Thornycroft’s works 
in Wolverhampton—and he (Mr. W. R. Lysaght) 
was sent there from Gospel Oak. By 1898, it was 
obvious that Staffordshire was doomed as a sheet- 
making centre, as practically all the steel bars 
were being rolled near the coast, and most of the 
sheets produced exported. Several concerns moved 
to the sea-board, and his own firm migrated to 
Newport, while others gradually died away. At 
the present time, out of some 350 mills in the 
country, only about 12 remained in the Black 
Country, and these supplied local industries. 

Until 1891, almost every sheet works paid their 
men on a different schedule of wages, and this 
naturally caused much dissatisfaction and sus- 
picion among the employers and operatives. In 
that year it was agreed by the whole trade to form 
one schedule, and this was arrived at by taking an 
average of all the various rates. The Midland 
Wages Board, all through its career, had done 
admirable work. It had been guided, on both 
sides, by men of wide and sympathetic views, and 
during the whole of its administration had not once 
resorted to arbitration or been involved in a strike 
or lock-out. Owing to the increasing growth of the 
industry, the sheet trade, about twenty-five years 
ago, formed its own Board on much the same lines as 
its parent, and the present organisation had been 
able to work so harmoniously and peacefully mainly 
as a result of the traditions inherited from the old 
Board. He had the honour of being chairman of 
the Sheet Board for nearly twenty-five years, and 
this had been one of the greatest satisfactions of 
his life. 

Anyone who had had anything to do with a sheet 
mill was aware of the eternal controversy relating to 
breakages. Periods occurred when the calamities 
were few, and periods when they were alarmingly 
numerous. One roll would last 150 days, and another, 
cast out of the same ladle, with identical analysis and 
chill, only one day. The increase from 18 in. to 
34 in. in roll diameters during the last sixty years 
had not materially reduced the casualties, as the 
work required of the larger rolls was so much more 
strenuous than that formerly demanded. Thousands 





of experiments had been made, and every variety 
of pig-iron tried, but no caster had yet made a roll 
which he was prepared to guarantee to last until 
worn out. In his (Mr. Lysaght’s) opinion, the great 
bulk of the breakages was caused by treatment 
received in the mill. Erratic preheating, abnormal 
variations in rolling temperatures, overscrewing, bad 
turning, and other avoidable mal-treatment could 
not be inflicted upon a delicate and highly-strung 
body like a chilled cast-iron roll without disastrous 
results. 

During the past sixty years the growth of the sheet 
trade was shown by the export figures. In 1873, 
about 50,000 tons were exported ; in 1883, 129,000 
tons ; in 1893, 258,000 tons ; in 1903, 480,000 tons ; 
in 1913, 830,000 tons ; in 1923, 887,000 tons; and 
in 1929, 993,000 tons. The last three years had been 
omitted as they were quite abnormal. The question 
now was: What ofthe future ? Foremost among the 
difficulties which lay ahead was the determination of 
so many of our overseas customers to manufacture 
sheets themselves. Australia, once our second 
largest buyer, was now making, and would continue 
to make, all her requirements. India, who imported 
250,000 tons from us in 1929 was now making half 
her needs, which at the moment were small, and 
was considering increasing her mills. Canada was 
now making a third of her wants, and would pro- 
bably increase her output. South Africa was 
building steelworks in Pretoria, and contemplated 
adding sheet mills to the plant. Japan, up till 
two or three years ago one of this country’s largest 
customers, was now producing almost all she 
needed, and was, in fact, exporting. Again, during 
the last three or four years, we had been much 
concerned at the instalment and development of 
enormous continuous strip mills in the United 
States. These were reported to be capable of pro- 
ducing sheets up to 4 ft., or more, in width at a 
rate of 1,000 tons in 24 hours. The conditions pre- 
vailing in that country, however, were very different 
from ours. They had, in normal times, a consump- 
tion of over 5,000,000 tons per annum, of which over 
one quarter was of No. 20-gauge. Here we had a 
capacity of 1,500,000 tons, composed of all gauges 
from No. 10 to No. 32, some 60 per cent. being 
No. 24 gauge and lighter. With our present know- 
ledge, it would be impossible in this country to run 
one of these giant mills profitably. 

Against all these disturbing happenings, we had 
the cheering fact that sheet steel was being used 
for an increasing number of purposes. Motor cars, 
furniture, electrical appliances, barrels, ceilings and 
concrete laths were all examples of comparatively 
new sources of demand, and others were springing 
up constantly. Railway coaches would one day, 
no doubt, be all-steel, and, in order to avoid scares 
of fire at sea, there was no reason why passenger 
ships should not be panelled, doored, and furnished 
in this material. Owing to the greatly improved 
working qualities of the modern steel sheet, 
engineers and stampers were demanding service 
from it that was impossible some years ago. This 
was all to the good, as it meant that it would 
be substituted for other products. It would seem 
that we must be prepared to lose an important part 
of our galvanised-iron trade—galvanised sheets 
formed 60 per cent. of our make—but, when the 
world became normal, we might not without hope 
expect to make up for lost markets by a gradual 
increase of new uses for sheets at home, and by 
supplying overseas markets with qualities that they 
would probably not attempt to make for many years 
to come. 

A vote of thanks to Mr. Lysaght for his address 
having been proposed by Sir Frederick Mills, seconded 
by Mr. G. H. Strick, and carried with acclamation, 
the meeting proceeded to the reading and discussion 


of papers. 
REMOVAL OF BREEZE IN Buiast-FURNACE COKE. 


The first paper on the agenda was a contribution 
by Mr. D. F. Marshall and Professor R. V. Wheeler 
entitled, ‘“‘Coke Consumption in Blast-Furnace 
Practice: The Effect of Removal of Breeze.” 
Professor Wheeler, who read the paper in abstract, 
stated that the trials described therein aimed at 
obtaining quantitative data regarding the effect, 
on coke consumption in the blast furnace, of remov- 





ing breeze at different sizes of screen, all other 
conditions of working being maintained as constant 
as possible. As a result of these tests, it had been 
shown that, for the particular blast furnace studied, 
the removal of a sufficient quantity of breeze, 
screened at 1} in. or 1} in., from the coke, caused 
the furnace to drive more easily. Incidentally, a 
by-product, coke nuts, was obtained which com- 
manded a ready sale. We reproduce this contri- 
bution to the proceedings on page 531 of our 
present issue. 

Dr. M. A. Vernon, who opened the discussion, 
stated that the most interesting and the most 
important point raised was the variation of blast 
temperature over the four periods of the trials. It 
would be seen that the decrease in coke consump- 
tion, achieved by screening the coke, was accom- 
panied by a corresponding increase in blast tempera- 
ture. Until recently, it had been assumed that 
blast furnaces in Great Britain, smelting native 
Jurassic ores, could not work at high blast tempera- 
tures because sticking and irregular working would 
ensue. In recent years, however, it had been 
established that a furnace smelting Oxfordshire 
and Northamptonshire ores could work at high 
temperatures without any detriment to furnace 
operations. In Lincolnshire, no similar success 
had been obtained, and furnaces smelting Lincoln- 
shire ores had been operated at lower blast tempera- 
tures than others in this country. The present 
paper marked one of the first steps towards the 
increase of blast temperature in Lincolnshire 
practice. One problem in connection with the 
phenomenon of sticking was that it was very 
difficult to reduce it to mathematical terms, i.e., 
if one were given a series of weekly results, as was 
done in the paper, it was not obvious from a cursory 
glance that during any particular week the furnace 
had been driving irregularly. To sum up, the most 
important point was not that screening the coke 
led to decreased coke consumption or to smoother 
working of the furnace, but that screening the coke 
was one of the means of enabling the furnace to 
carry an increased blast temperature, which was 
possibly the most obvious means of securing fuel 
economy in present practice. Professor H. Louis, 
who spoke next, asked the authors if they had 
analysed the coke ash, as it was important to know 
how much silica the ash represented. 

Mr. W. J. Brooke stated that the Midland Coke 
Research Committee, of which he had the honour 
to be chairman since its inception, had, under 
Professor Wheeler, carried out highly important 
work, and it had been very ably supplemented by 
the work conducted by the Northern Coke Research 
Committee, and by that in Scotland. All this work 
had been in liaison with the Council of Industrial 
and Scientific Research of the National Federation 
of Iron and Steel Manufacturers, and the present 
paper was the result of an investigation carried 
out under these auspices. Naturally, he had had 
the opportunity of reading the paper some time 
previously and, frankly, he had found it somewhat 
disappointing from the point of view that it left 
much unsaid. After reading the paper, one was 
faced with the fact that the authors had taken a 
long time, and gone to enormous trouble, in order 
to explain what every blast-furnace manager had 
known for years, namely, that breeze in the coke 
for blast-furnace use was a bad thing. Those who 
had intimate knowledge of the working of Lincoln- 
shire ores, or ores of a similar type, were only too 
painfully aware of the fact that the variables intro- 
duced by the changeableness of the ore from day to 
day were of such a nature as to render it difficult 
for any definite conclusions to be arrived at. The 
authors’ results showed that, in many cases, some 
of these variables had undoubtedly exercised an 
influence which could not altogether be taken as 
being due to the removal of the coke breeze. In 
particular, the conclusions drawn regarding the 
period when }-in. coke was removed could not be 
considered as being altogether fair. The furnace, 
prior to the commencement of the experiment 
had admittedly been working very badly, and it had 
not got properly into its stride when the experiment 
had been commenced ; in fact, the working for the 
first week or two had shown this quite clearly. 
It was well known that, using Lincolnshire ores, 
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when a furnace got out of hand it might take several 
weeks before it could be brought back again to 
really normal working. 

He certainly did not agree entirely with the con- 
clusions arrived at that all coke under 1}-in. size 
should be discarded for blast-furnace use. This 
statement was far too sweeping, and whilst it might 
be quite correct as regards certain classes of coke, 
which were inherently soft and liable to pulverise 
after charging into the furnace, when using coke 
which was inherently hard such as could be produced 
by modern methods of high-temperature carbonisa- 
tion, the authors’ conclusions must be subject to 
reservations. Again, in the paper, no consideration 
had been given to the effect of the indiscriminate 
sizing of the ore constituting the burden, and 
before one could definitely dogmatise that 1} in. 
must be the minimum size for blast-furnace use, 
other factors must be considered, and the sizing 
of the ore in the burden was undoubtedly of very 
great importance. 

Mr. R. C. Tucker also suggested that screening 
the coke was not the only factor in securing fuel 
economy ; there might be other factors at work. 
The authors’ tabulated results of the trials had 
shown that the slag basicity (CaO + MgO)/SiO, 
had varied as well as the blast temperature. 
Mr. R. A. Hacking, who spoke next, said that 
screening the coke was carried out in many works. 
Some blast-furnace managers removed the breeze 
by the use of screens, while others employed forks. 
The economies secured were of the order mentioned 
in the paper, and those were due not so much to the 
removal of the breeze as to the higher blast tempera- 
tures which the removal of the breeze rendered 
permissible. The sizing and grading of ores might 
lead to still greater economies and this was carried 
out abroad to a greater extent than in this country. 
In describing the handling of the coke between the 
coke-oven screens and the stock level of the furnace, 
the authors had stated that, when the coke was 
transported by aerial ropeway, it had been dropped 
through 18 feet more by the time it arrived at 
the furnace screens than when it was conveyed by 
rail. The magnitude of unit drops, however, were 
of importance, and should be taken into account. 
In the course of a very brief reply, Professor Wheeler 
emphasised that the investigation described in the 
paper should be looked upon as being only prelimin- 
ary work. Professor Louis had asked regarding 
the coke ash; this was as follows: Silica, 35-90 
per cent.; ferric oxide, 19-14 per cent.; alumina, 
25-54 per cent. ; lime, 6-00 per cent. ; and magnesia 
1-70 per cent. Other points raised in the discussion 
would be dealt with in writing. 


Tue Extrernat Heat Loss or a Biast Furnace. 


The second paper considered bore the title, 

The External Heat Loss of a Blast Furnace.” 
The author, Mr. D. F. Marshall, stated that the most 
notable difference between the results of direct 
tests, carried out by the Midland Coke Research 
Committee during a period of 15 weeks, and the 
estimates of various previous workers, was that the 
total loss of heat was smaller than had been con- 
sidered probable. So far as could be ascertained, 
however, no previous attempt had been made to 
determine experimentally the loss of heat by 
conduction to the ground, and only Bell had made 
any attempt to determine the heat loss by radiation 
by direct tests. Usually, the heat loss by radiation 
and conduction had been arrived at as the difference 
between the heat input and the heat accounted for, 
and, therefore, had to carry all the errors of the 
complicated thermal calculations. Hence, it seemed 
clear that previous authorities had considerably 
over-estimated the loss of heat by conduction to the 
ground, and, similarly, the losses of heat by radia- 
tion and convection from the shaft had probably 
been over-estimated. On the other hand, relatively 
large losses of heat by water-cooling were to be 
expected, since the bosh was the region of highest 
temperature, the walls were thinnest, and the 
streams of water carried away the heat more 
effectively than did radiation, convection, or 
conduction to the ground. If this conclusion were 
correct, it followed that other sources of heat 
consumption ip a blast furnace might explain the 
relatively lv.cge differences between the heat input 
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and that accounted for in the thermal balances 
which had been constructed. 

Mr. A. F. Webber, in opening the discussion, 
stated that after reading the paper he felt he 
knew more about the subject than previously, and 
that could not always be said of papers of a more 
pretentious scope. In calculating the heat loss by 
radiation, the author had taken the average surface 
temperature of the shaft, and, using Stefan’s Law, 
had found that the total heat loss by radiation 
was 336,800 B.Th.U. per hour. It was not safe, 
however, to take the arithmetical mean of the 
surface temperatures of the shaft, because the 
hottest bands were those having the largest areas. 
If this were taken into account the total heat loss 
would be substantially greater than that quoted. 
It was a pity that more work had not been done in 
connection with the heat loss in the cooling water. 
The bosh of the furnace was sprayed with water, and 
no account had apparently been taken of the evapora- 
tion of the water sprayed, and evaporation must 
take place. The loss of water by evaporation in a 
cooling tower was generally taken to be 5 per cent., 
and even if only 0-5 per cent. of the water circulated 
was evaporated, this would be responsible for a 
relatively large heat loss. The next speaker, Mr. 
R. A. Mott, treated the subject mathematically, 
and made calculations regarding the amount of 
carbon required to meet the external heat loss. 
Mr. E. C. Evans, who closed the discussion, was of 
opinion that the heat loss, by convection, of the 
present furnace, was low. Recently, he had 
examined the results obtained with old furnaces, 
some of which dated back to 1700, and, seeking a 
cause for their efficiency, he had come to the 
conclusion that their convection loss was very low. 
He therefore wondered whether the results obtained 
with the present furnace were connected with the 
low convection loss. He was of opinion that low 
convection loss played a much greater part in 
furnace economy than had hitherto been realised, 
and it was, therefore, advisable to conduct further 
research on the relation between convection loss, 
the temperature conditions inside the furnace, and 
the reactions taking place. The author of the paper, 
Mr. D. F. Marshall, stated that he would reply to 
the discussion in writing. 


ANNUAL DINNER. 


The annual dinner was held at the Connaught 
Rooms on the evening of the 4th inst., Mr. W. R. 
Lysaght, the President, being in the chair. The 
toast of ‘The Lron and Steel Industries” was pro- 
posed by the Rt. Hon. J. H. Thomas, who, in the 
course of his speech, said that the prosperity of the 
country was bound up with that of the basic in- 
dustries, of which iron and steel was one. He did 
not associate himself with those who decried 
British capitalism and British industry, nor did he 
agree with those who said that the industrial troubles 
of the world were due to over-production. With 
Russia, India and China, representing 47 per cent. of 
the population of the world, in turmoil and revolts, 
it was clear that very extreme demands on industry 
would follow if these countries could be got to play 
their proper part in the comity of nations. The 
Earl of Dudley, who replied to this toast, said that 
the British steel industry to-day compared favour- 
ably with that in any other country. The toast of 
“The Visitors” was proposed by Mr. Alfred Hutchin- 
son and replied to by Lord Camrose, who said that in 
spite of tariffs, foreign steel was still coming into this 
country, and before schemes of rationalisation were 
considered, he thought the Government should take 
further action. The toast of “ The Iron and Steel 
Institute ’’ was proposed by Sir Archibald Denny 
and responded to by the President. 


(To be continued.) 


Evectric PassENGER LOCOMOTIVE AT THE CENTURY 
or Procress Exposition.—Among the locomotives 
which will be exhibited at the forthcoming Century of 
Progress Exposition at Chicago, will be an electric 
passenger unit, which, for the past fourteen years, has 
been hauling trains on the Coast Division of the Chicago, 
Milwaukee, St. Paul and Pacific Railroad. This locomo- 


tive, which was built by the General Electric Company, 
Limited, Schenectady, has been operated at speeds in 
excess of 90 m.p.h., and has been used for hauling 
trains of from 13 to 15 heavy-steel Pullman cars. 











CANADA. 

A REPORT on hydro-electric progress in Canada 
during 1932, which has been issued by the Dominion 
Water Power and Hydrometric Bureau of the Depart- 
ment of the Interior, reveals a more encouraging state 
of affairs than might, perhaps, have been expected ; 
for while the output during the first ten months of 
the year was practically the same as during the 
corresponding period in 1931, when the depression was 
at its worst, an increase was recorded during August, 
September and October, these being the last three 
months for which statistics are available. As, more- 
over, the amount exported was no less than 46 per 
cent. less in 1932 than in 1931, the fact that the total 
output has been so Well maintained is a clear indication 
that domestic consumption is increasing. Conditions 
being as they are, it is not surprising to learn that no 
new works of magnitude were initiated. The increase 
of installed capacity from 6,666,337 h.p. to 7,045,260 h.p. 
is in fact entirely accounted for by the completion of 
plant that was in course of construction. 

Taking the provinces seriatim, in British Columbia 
the outstanding feature of the year was the completion 
of the Corra Linn station of the West Kootenay Power 
and Light Company, Limited, on the Kootenay River. 
This has an installed capacity of 57,000 h.p., and brings 
the total power developed on that river up to 
226,000 h.p. In Ontario, the Chats Fail station, on 
the Ottawa River, was extended by the addition of 
four 28,000-h.p. sets, bringing its installed capacity 
up to 224,000 h.p. Room is available for two similar 
sets, but these will not be added until the flow condi- 
tions are improved. During the first part of the year 
work was carried out by the Ontario Power Service 
Corporation on a 330,000-h.p. scheme on the lower 
Abitibi River, but operations were suspended in July 
owing to financial difficulties. The Government are 
said to be considering whether they shall acquire and 
operate this plant. 

In Quebec, the station of the Beauharnois Light, 
Heat and Power Company on the St. Lawrence River 
was placed in operation. Four 50,000-h.p. units have 
been installed, but the building can accommodate addi- 
tional sets up to a total aggregate capacity of 500,000 
h.p. Energy from this station is being supplied to 
Montreal and to the Hydro-Electric Power Commission 
of Ontario, as well as to Valleyfield, Quebec. The 
Ontario line is operated at 240 kV. and 25 cycles and 
runs, via Chats Falls, to the Leaside transforming station 
at Toronto. Good progress has also been made with 
the 130,000-h.p. station of the Maclaren-Quebec Power 
Company, on the Lievre River. The dam and a con- 
necting tunnel one mile long have been completed, 
and it is expected the station will be in operation before 
next July. Energy will also be supplied to Ontario 
from this station. The Shawinigan Water and Power 
Company is making progress with its 240,000-h.p. 
station at Rapide Blanc on the St. Maurice River. In 
the remaining provinces there is little or no progress 
to report. 

Statistics issued by the Bureau show that the 
known available water power in Canada is 20,347,400 
h.p. for conditions of ordinary minimum flow, while 
33,617,200 h.p. is ordinarily available for six months 
of the year. As has already been stated, the total 
turbine installation is 7,045,260 h.p. and it is estimated, 
on the basis that the average machine installation is 
30 per cent. greater than the ordinary six-month flow, 
that the ultimate installed capacity should be about 
43,700,000 h.p., i.e., not more than about 16 per cent. 
of the existing known resources have been developed. 
Of the hydro-electric plant in use, 6,111,641 h.p., or 
86-8 per cent. is installed in public generating stations, 
while 600,996 h.p., or 8-5 per cent. is privately owned 
by pulp and paper companies. The remaining 332,623 
h.p., or 4-7 per cent., is utilised in private industrial 
power stations. It is further stated that over 62 per 
cent. of the power plant installed in the factories of 
Canada is represented by motors supplied with power 
from central stations. These stations contain 867 
turbines with an aggregate output of 6,111,641 h.p., 
giving an average rating per unit of 7,049 h.p., com- 
pared with 3,077 h.p. in 1922. In the pulp and paper 
industry, which is the largest individual consumer, the 
installed motor capacity is 1,328,883 h.p. 








Tae Marxinc or Importep Drawine INSTRUMENTS 
AND Ho.Litow-ware.—Under the Merchandise Marks 
(Imported Goods) No. 3 Order, 1933, certain categories of 
imported drawing instruments and metal hollow-ware 
articles will be required to bear an indication of origin, 
on and after June 16, when the Order comes into force. 
The categories affected include compasses, ruling or 
drawing pens and dotting pens, and wrought-iron or steel 
hollow-ware of a description commonly employed for 
domestic or agricultural purposes, whether plain, galva- 
nised, tinned, japanned, painted, lacquered, or varnished. 
The Order is being published, and copies will shortly be 

urchasable from H.M. Stationery Office, Adastral 
oun, Kingsway, London, W.C.2 
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THE NOVETO BENCH VICE. 


Tue ordinary parallel bench vice has been standard- | 
ised for a considerable number of years, and practically | 


the only improvements that have been introduced 
are the quick-release motion for the nut and the universal 
ball mounting. It is doubtful whether either of these 
modifications is desirable where the vice is subject 
to continuous hard usage, almost amounting to abuse, 
in many classes of work, and many workmen prefer 
the original form on account of its extreme reliability. 
The new vice, which we illustrate in Figs. 1 and 2 on 
this page, however, is likely to be very widely adopted, 
as the special arrangement of the front jaw greatly 
extends the usefulness of the tool without rendering 
it appreciably less robust. The vice, which is called 
the Noveto, is of French design, and is marketed in 
this country by Messrs. E. L. Youngleson, Limited, 
67-69, Chancery-lane, W.C.2. The variation on the 
ordinary type consists in making the front jaw in two 
parts pivoting about vertical axes, the increase in 
usefulness obtained by this simple alteration being 
somewhat remarkable. The separate front jaws, 
which can be clearly seen in the figures, are solid steel 
forgings, the shanks on which they revolve being of 
ample diameter and a precision fit in their housings. 
Each shank is provided with a groove with which a 
pin, inserted from the front of the vice, engages, and 
the jaws can be removed or interchanged at any 
time simply by drawing their pins out by hand. Serra- 
tions are cut on the two ends of each front jaw as well 
as on the face, and the shanks are eccentric with respect 
to the jaws for a reason which will be explained later. 

Flats are formed on the front of the collars at the 
base of the front jaws, and a key is provided which 
may be inserted between these flats and the hardened 
front of the slide, thus converting the vice to one 
of the ordinary parallel-jaw type. It will be evident, 
however, that the vice may be employed without 
this key in the majority of cases. Triangular or 
circular work of various sizes may be dealt with by 
setting the front jaws in any one of three positions. 
The largest work can be accommodated where they 
are set as shown in Fig. 1, while the position shown in 
Fig. 2 enables work of intermediate sizes to be gripped. 
By turning the jaws through 180 deg. from the position 
shown in the latter figure, quite small objects of circular 
or triangular shape can be held, since, as already 
mentioned, the shanks are eccentric with the jaws, 
and this movement of the jaws brings the ends closer 
together. Actually, work only 4 mm. in diameter can 
be gripped in the third position. It will be evident 
that work of a wide variety of irregular forms can 
be gripped with equal facility, and it may be mentioned 
that even tapered pieces can be firmly held by removing 

















THE SIX-CYLINDER JUNKER 
AERO-ENGINE. 


AmonG the various aero-engines built by Messrs. 
| Junkers-Motorenbau G.m.b.H., of Dessau, the six- 
cylinder “ L 5” model has been particularly successful. 
This engine, which is produced in large numbers, has 
been fitted to a number of Junkers aeroplanes on which 
world records have been set up, and was employed by 
Hauptmann Ko6hl in 1929 in his flight across the 
Atlantic from east to west. The engine has a cylinder 
bore of 160 mm. (6-3 in.) and a piston stroke of 190 mm. 
(7-48 in.) and has hitherto developed an output of 
310 brake horse-power, with a compression ratio of 
5-5 to 1, and 360 brake horse-power at a compression 
ratio of 7 to 1. 

We understand that the design has now been 
modified so that, without altering the leading dimen- 
sions, the performance has been very appreciably 
improved, the endurance output with a compression 
ratio of 5-5 to 1 being now 340 brake horse-power, 
and with a compression ratio of 7 to 1, 360 brake horse- 
power. The corresponding maximum output figures 
are 380 brake horse-power and 425 brake horse-power. 
The crankshaft speed has been raised from 1,500 r.p.m. 
to 1,600 r.p.m., and both the fuel consumption and the 
specific weight of the engine have been reduced. The 
fuel consumption at maximum output is now 235 
grammes (0-518 lb.) per brake horse-power hour, and at 
normal output is now 225 grammes (0-505 Ib.) per 
brake horse-power hour. The lubricating oil con- 
sumption is from 4 grammes to 8 grammes (0-0009 Ib. 
to 0-0018 lb.) per brake horse-power hour. The weight 
dry, including vibration damper, pressure-air distribu- 
tion and fuel pump, but without propeller boss, is 348 kg. 
(767 Ib.). The overall length is 1,800 mm. (5 ft. 103 in.), 
the overall breadth is 650 mm. (2 ft. 1,4 in.), and the 
overall height is 1,215 mm. (3 ft. 11 4 in.). 








SOCIETY OF GLASS TECHNOLOGY. 


Tue 16th annual general meeting of the Society of 
Glass Technology was held in Sheffield on Wednesday, 
April 12, 1933. Mr. G. V. Evers was elected President, 
in succession to Mr. Edward Meigh, M.B.E., M.Sc. 
At the ordinary general meeting which followed, a 
lecture entitled “‘ Notes on Toughened Plate Glass” 
was given by Mr. James Meikle, of Messrs. Pilkington 
Bros., Ltd., St. Helens. Mr. Meikle explained that 
“* Armourplate ”” was the trade name given to plate 
glass which had been subjected to a special toughening 
process, thereby endowing the glass with strength far 
in excess of that of ordinary plate glass, and moreover, 
the toughened glass, when broken, shattered in small, 





one of the two front jaws. The body of the vice and 
the slide are high-quality steel castings, and the screw, 
of mild steel with a trapezoidal thread, engages with 
a bronze nut. The fixed jaw is provided with the usual 
renewable tempered-steel face, and there is an anvil | 
behind this jaw, as shown in Fig. 1. The vice can | 
be supplied on a swivelling base, and with a quick | 
screw motion, if required. 


comparatively harmless fragments. Glass made on the 
Continent, and having the same properties, was known 
as “Securit,” while a safety glass used for motor 
vehicles was known to us as “ Triplex Toughened.” 
The history of toughened glass was traced back to 
the time of Prince Rupert, who in the 17th century 
introduced a toy known as Rupert’s Drop. The 


strated by the lecturer, the tail of the glass being 
| broken in a jar of water. The jar was shattered and 
the “ Drop” became a mass of fine particles. The 
method of manufacture of ‘“‘ Armourplate ” was based 
upon the same principle as the making of the “ Drops,” 
i.e., the plate glass was heated uniformly, then suddenly 
chilled by cold air. For successful toughening the 
physical conditions of the process had to be controlled 
within very fine limits. The process could be applied 
to plate within wide limits of thickness and superficial 
area. There were technical difficulties in toughening 
glass thinner than 4, in., but above this there was no 
difficulty with glass up to 1} in. 

The character of “*‘ Armourplate ”’ was described, it 
being compared with a sandwich in which there were 
two outside layers in compression separated by a layer 
in tension. The strength of “ Armourplate ”’ in resist- 
ing bending under load was discussed and demonstrated. 
Pieces of ordinary plate and of “‘ Armourplate ” were 
supported similarly, and weights were applied in the 
centre. The resistance to breaking in the case of the 
“* Armourplate ’’ was from four to five times that of 
the ordinary plate. Further, the plate glass splinters 
were sharp and long, while the “ Armourplate ” 
fragments were small and not sharp on the edges. 

In impact tests performed by dropping a steel ball 
on to sheets of plate glass and of “ Armourplate ”’ 
glass supported near the ends, the height from which 
the ball was required to drop in order to fracture } in. 
“ Armourplate ’’ was of the order of seven times that 
necessary to break the ordinary plate glass. Another 
test devised for investigations into the use of toughened 
glass for ship port lights consisted of allowing a 100-lb. 
tup to fall vertically on a hydraulic cylinder ram. 
The glass closed the top of another cylinder, and with 
ordinary glass, 124 in. diameter and } in. thick, the 
drop necessary to cause breakage was about 2 in., 
while with ‘“ Armourplate” the drop was about 96 in. 
Tests devised to show how “ Armourplate”’ retained 
its properties were described. In no case did the glass 
deteriorate. A fatigue test consisted of twisting a 
piece of the glass measuring 45 in. by 10 in. through 
an angle of 12 deg. in each direction, at the rate of 
750 reversals per minute, up to a maximum of 100,000 
reversals being sustained without fracture. One piece 
of ordinary plate glass of the same size was broken 
with a single twist of 10 deg., and another with a 
twist of 8-5 deg. In regard to thermal resistance, 
‘“ Armourplate”” showed a striking superiority over 
ordinary plate glass. 

The lecturer stated, in conclusion, that the conditions 
in “ Armourplate” glass which pre-determined the size 
of the fragments on breakage were not fully under- 
stood, and he invited expressions of opinion on this 
point. Tests on “ Armourplate’’ glass had been con- 
ducted by the National Physical Laboratory and also 
by the Department of Scientific and Industrial Research 
(Building Research Station), some of the results being 
quoted during the lecture. At the conclusion of Mr. 
Meikle’s lecture, by the courtesy of Messrs. Pilkington 
Brothers, Limited, two cinema films were shown, 
illustrating the manufacture and properties of plate 








behaviour of such a “ Drop” was admirably demon- 


and “ Armourplate ”’ glass. 
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CONTRIBUTION TO THE STUDY 
OF INCLUSIONS IN STEELS.* 
By Professor A. M. Portevin and R. Perri. 

Ir becomes more and more apparent that the prin- 
cipal cause of the differences in the “ qualities” of 
steels must be sought by the study of the inclusions 
contained in them ; this has resulted in the accumula- 
tion of observations made over a number of years for 
the purpose of correlating the usefulness of the metal 
with the results of investigations made in the laboratory, 
without, however, producing any decisive and con- 
vineing proofs. As it has not so far been possible to 
make the crucial test of comparing the behaviour in 
of a given steel with and without inclusions,t 
this dependence of the quality on the inclusions remains 
of a purely qualitative order and is not amenable to 
direct proof. That it is impdssible at the present 
moment, in effect, to determine the characteristics of 
and define a steel, accurately and completely, on the 
basis of the inclusions which it contains, will be shown, 
and the reasons for it explained. In the authors’ 
opinion, this presents an obstacle to the progress of 
knowledge and constitutes a serious lacuna in the 
methods of study and investigation of steels, con- 
sidering the prime importance of the subject, not 
only in siderurgy, but also in all other branches of 
metallurgy. 

It is, in fact, impossible to draw a precise conclusion 
and form a correct appreciation as to the quality of 


use 
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steels until this problem has been satisfactorily solved ; 
but it must be admitted, on the other hand, that the 
study of inclusions is incomparably more difficult 
than that of the essential constituents of steel, as will 
be shown in the following survey of the methods of 
investigating the characteristics of inclusions. 

In a general way, knowledge of the role of inclusions, 
like that of all constituents of steel, requires the 
determination of the following facts: (1) Elementary 
chemical composition, that the estimation of the 
fundamental elements upon which depends the exist- 
(2) Constitution or chemical nature 
of the constituents of inclusions, in other words, the 
proximate analysis of these constituents. (3) Structure, 
that is, morphological characteristics—shape, size, dis 
tribution of the inclusions in the steel (as well as 
that of the constituents of the inclusions when the 
latter consist of a mixture). Only the first two cha- 
acteristics can be expressed with precision numerically ; 
to these may be added the frequency or density of the 
inclusions, that is, the number per unit volume of metal 
and their average size, but these last two values are 
rather indefinite. 

To attain this result, use has been made of chemical 
or analytical methods and m croscopical methods; no 
mention will be made here of the indirect processes for 
determining the influence of inclusions on the pro- 
perties, particularly the mechanical properties (strength, 


1s, 


ence of inclusions, 
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| relations implies in advance krtowledge of the pro- 
| perties of the inclusions. 

In principle, chemical or analytical methods are 
| capable of determining the elementary and proximate 
|chemical composition; regarding the structure, it is 


| necessary to make use of the microscope. 


Elementary Chemical Composition.—The essential and 
fundamental elements in inclusions are the impurities, 


| sulphur and oxygen (contingently nitrogen), inclusions 


being essentially composed of sulphur and oxygen- 


| compounds (oxides, silicates, aluminates, &c.), except- 


tionally of nitrides and phosphides; so that a sure 
but difficult means of causing the disappearance of 
inclusions from the metal is to suppress these im- 
purities, sulphur and oxygen. From this point of 
view, the estimation of these impurities is a quantitative 
index of quality, which alone, at the present time, can 
serve as a certain guide in the pursuit of the improve- 
ment of quality. The difficulty in the solution of this 
fundamental problem of siderurgy is that the quantities 
of impurities to be analysed are naturally excessively 
small. In the case of sulphur, these difficulties have 
long been overcome, but in the case of oxygen it is 
only quite recently that, after innumerable, long and 
patient researches carried out over about fifteen years, 
a reliable method of estimating the total oxygen has 
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| gives rise to difficulties, experimental and of principle. 
| By reason of the minuteness of certain inclusions and 
| of their very different properties from those of the 
|metal containing them, the microscopical study of 
| inclusions demands particularly careful polishing. The 
etching is delicate; the character of the inclusion 
|must be revealed without removing it and without 
corroding it too much. The identification of inclusions 
is often based on the more or less severe attack of the 
reagent at the end of a given time. The composition 
of inclusions is extremely variable, as will be shown 
later; they are often complex and associated with 
constituents of a very different nature, such as silicates 
and sulphides ; the speed of attack and of solution of a 
given type of inclusion increases with its fineness, and 
effects of passivity may introduce different results on 
the one inclusion ; identification by means of etching 
reagents is therefore delicate and uncertain. Further, 
physical methods of discrimination, little used for 
metals because of their opacity, furnish useful informa- 
tion in regard to inclusions, which may be transparent 
or Opaque, coloured or colourless (Fig. 2), vitreous 
(Fig. 3) or crystalline (Fig. 4), and of varying refrac- 
tivity. Hence the use of the various methods of 
illumination. In Fig. 2 are shown inclusions in rolled 
13 per cent. rustless steel; included are a coarse iron- 





been developed.* 
While the estimation of sulphur is a matter of | 


common practice in steel-works laboratories, that of the | 
operation 


total oxygen remains of precision, | 


4.4 





requiring complicated and expensive apparatus and 
long and painstaking determinations, which can be 
entrusted only to experts accustomed to making the 
most delicate analyses of present-day analytical 
chemistry. Despite this, this determination remains 
the indispensable basis of all systematic and scientific 
study of inclusions and of the quality of steels. 

Chemical Nature or Proximate Analysis.—This is the 
so-called estimation of the residues, for which there are 
many methods of long standing, but which have not 
yet yielded the results anticipated. At the moment, 
only the silica and alumina of inclusions can be deter- 
mined with certainty; as the inclusions are partly 
destroyed by the method of attack, the residue cannot 
be used for microscopical study. New methods have 
recently been published which permit of the complete 
separation of the inclusions, and consequently of the | 
microscopical examination of the residue and of the 
determination of its granular condition and complete 
analysis, but it is necessary to submit them first to a 
critical investigation, in view of the errors and lack of 
success encountered so far in this direction. 

For reasons which will be indicated later, however, 
steels generally contain several types of inclusions, 
so that it is difficult to draw conclusions regarding | 
their nature from the complete analysis, which explains | 
in part the remarkable differences between the published 
results of analyses of residues and of the determination 





deformation at fracture, internal friction, notch- of their characteristics by the attack of the corre- 
toughness, &c., especially transversely), because it sponding inclusions. It may be said, therefore, that, 
would be necessary to know beforehand the relations at present, analytical methods provide no knowledge 
existing -between the inclusions and these properties in regarding the nature of inclusions, and as they give no 


order to make use of the latter as a means of character- 


isation; on the contrary, the establishment of these 


* Paper read before the Iron and Steel Institute, on 
Frida "May 5, 1933. Abridged. 

+ This is nevertheless possible by freeing the steel of | 
m. if not all, of ite inclusions by centrifuging before 


solidification, all the other factors influencing its properties 
being maintained constant. 





indication regarding their fineness, structure and 
properties, it is natural that one has turned towards 
microscopical methods. 

Microscopical Methods.—While microscopical exami- 
nation reveals inclusions at once, its application and | 


| conversion into a method of study and identification 


* R. Castro and A. M. Portevin, tend Méallurgie, 
Mémoires, vol. xxix, page 414 et seq. (1932). 


|@ priori by the use of suitable 
| sulphides, silicates, &c., 


silicate inclusion and small ones rich in silica. Fig. 3 
shows almost pure vitreous silicon in a very oxidised 
rolled steel, containing 0-18 per cent. of Si. Fig. 4 
depicts octahedral crystalline inclusions in rolled mild 
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steel, containing Mn, 1 per cent., and Al, 0-005 per 
cent. 

With regard to the morphological characteristics, 
these provide inadequate and frequently faulty data 
from which to deduce the nature of the inclusion, for 
the shape and appearance of any given inclusion will 
depend on the condition of the metal, whether as cast 
or mechanically worked ; the effect of the latter treat- 
ment further, very variable, depending on the 
malleability or brittleness of the inclusion and, conse- 
quently, on the conditions under which it is carried 
out. 

The determination of the characteristics of inclusions 
by means of reagents depends at present on a petitio 
principii, because it is first necessary to know the 
nature in order to define the character of the attack, 
while it is by means of the latter that the determination 
of the nature is sought. To escape from this, experi- 
menters who have undertaken the microscopical study 
of inclusions, from Matweieff (1910) to Wohrman 
(1928), have had recourse to synthetic inclusions, that 
substances of which the chemical nature was fixed 
mixtures of oxides, 
and which were incorporated 
fusion in a known metal—generally, electrolytic 
iron—under controlled conditions of temperature and 
rapid melting. Thus, in the noteworthy work of 
Wohrman the melting temperature was reached in 
from 30 to 40 minutes, the heating was continued for 


18, 


18, 


by 


| five minutes without stirring (the temperature attaine od 


was not measured), and cooling required from 30 to 
| 40 minutes; the oxide additions were introduced 
| during fusion in air, and the sulphide materials were 
| added during melting in racuo. 

It will be observed that there is a fundamental 
difference between the artificial inclusions so produced 
|and real inclusions in steels, as much in the mode as 
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in the conditions of formation ; as will be shown later, 
the greater part of the real inclusions in steel are 
indigenous, originating within the body of the metal, 
and are generally very small; their nature and compo- 
sition depend upon the molten-metal/inclusion equili- 
brium, and consequently vary with the chemical 
composition of the metal and with all the circumstances 
of their formation. At the most, these artificial inclu- 
sions are comparable to the exogenous inclusions 
(that is, of external origin), less numerous and generally 
coarser, which result from the mechanical incorporation 
in the molten metal of external matter, such as lining 
material, slag (or even furnace hearth) during forging, 
of which the nature and chemical composition depend 
principally on those of the original material from 
which they were derived. The foregoing indicates 
that there is still much to be learnt regarding the true 
nature of the inclusions observed in steels—knowledge 
of great importance, as will be shown. 

The Nature of Inclusions —Knowledge of the nature 
of inclusions is of importance from two points of view, 
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namely, their influence on the properties of the steel 
containing them, and the deductions which may be 
made concerning the conditions and processes of steel- 
making. The nature of the inclusions determines their 
specific properties, and, in consequénce, their influence 
on the properties of the metal containing them. 
According to their nature, they are fusible or refrac- 
tory, hard (Fig. 2), brittle, as in Fig. 6, which shows 
inclusions in a rolled mild steel containing 1 per cent. 
Mn, or malleable, as in Fig. 7, which shows a complex 
oxysulphide inclusion in a rolled 13 per cent. Cr steel. 
These properties have their influence on the forgeability 
of the steel, on the ease with which it can be polished, 
on its mechanical properties, particularly transversely, 
on its corrosion in chemical reagents, perhaps on its 
“abnormality” in regard to heat treatment, &c.; in 
a word, on all the characteristics which contribute to 
the concept “quality” of the steel. 

Slag-Metal and Inclusion-Metal Equilibria—It is 
proposed to show, by the use of the phase rule only, 


Slag- Metal Equilibrium.—For the sake of clarity, an 
example will be taken, namely, the equilibrium of a 
metal composed of iron and manganese with a slag 
containing MnO and FeO, a particular case in the 
general equilibrium Mn-Fe—-O. There are three 
independent constituents; therefore, according to 
the phase rule, the variance is 2+ 3—p=5— op. 
If the equilibrium be considered at a given temperature 
6 deg., the variance is 4 — p. 

(1) General Case——The general case is concerned 
with three phases, metal, slag and gas, and the variance 


is 1. If, now, one concentration is defined—for 
Mn. MnO . 
example, 7 ™ the metal, or ro the slag—all 


the other concentrations are fixed, as well as the 
partial pressure of the oxygen above the slag. From 
this it must be concluded that in metallurgical furnaces 
there is never really stable equilibrium on account of 
the atmosphere, because the partial pressure of the 
oxygen in the latter could never remain at the pressure 
corresponding to equilibrium. If it is lower than 
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this equilibrium pressure, oxygen will pass from the 
slag to the atmosphere, with progressive decomposition 
of the slag. If it is higher (which is no doubt the 
general case in practice, in view of the low values of 
the dissociation pressures of the oxides), there is 
continual solution of atmospheric oxygen in the slag 
and continuous oxidation of the bath through the slag. 

(2) Special Case.—It is certain that all the operations 
carried out in practice are subject to the disturbing 
influence of the atmosphere, but this becomes less 
important as the surface of contact between the slag 
and the atmosphere becomes less in proportion to the 
slag-metal interface, and as the time required for 
equilibrium between these two latter phases to become 
established is shortened. Thus, if, by a process to be 
mentioned later, it is possible to attain equilibrium 
between the slag and metal almost instantaneously, by 
emulsifying the first phase within the other, which 





that the study of the inclusions formed in oxidised 
steel by the addition of elements such as manganese, 
silicon, aluminium, &c., can be reduced to the investiga- 
tion of the equilibria between the steel and the slag. 
It is hoped thus to lead to a new experimental method 
for the qualitative determination of inclusions. In 
this paper, reference will be made only to iron, but it 
is evident that the principles here laid down are general 
and independent of the nature of the metals taking 
part in the reactions. 





increases considerably the extent of their surface of 
contact, it is permissible, on this hypothesis, to neglect 
practically the influence of the atmosphere. 
Inclusion-Metal Equilibrium.—A bath of iron con- 
taining oxygen will now be considered, and it will be 
supposed that, within the iron, manganese is added 
in quantities increasing by infinitely small increments. 
So long as no new phase makes its appearance, the 
temperature and pressure being fixed, the variance is 


Mn 
Fe and 


But if it be supposed that for a certain 


2, and the system is defined only if the ratios 


oO 
Fe 
content of manganese an infinitely small inclusion 


appears, then there is one phase more, the variance is 


are known. 


reduced to 1, the system defined by the ratio = must 


necessarily coincide with the system corresponding to 


the same ratio of the special case (2) of the slag- 


Fe 
metal equilibrium considered above, and it may be 
concluded that the composition of the inclusion pre- 
cipitated is necessarily the same as that of the slag 
in equilibrium, at the same temperature, with the 
metal phase of the same manganese concentration in 
the two-phase system Mn-Fe-O. Thus, both the 
qualitative study of inclusions and knowledge of the 
quantities of added elements capable of giving rise to 
inclusions in oxidised iron are reduced to the study 
of the slag-metal equilibria—whence a new means of 
experimental research in this double sense. 

Fe-Mn-O Equilibrium.—The practical application 
of this theory in the case of the Fe~-Mn-O equilibrium 
will now be made, in order to see what deductions may 
be drawn. Various authors, notably Maurer, Bischof, 
Krings, Schackmann and Kérber, have established the 
curves corresponding to this equilibrium; it will be 
assumed that the method employed has in fact yielded 
practical knowledge of the two-phase equilibrium 
discussed above. One of these curves will be con- 
sidered, for example, that one corresponding to the 
temperature of 1,530 deg. C. (Fig. 16); it indicates 
the content of manganese and oxygen in equilibrium 
in the presence of an FeO-MnO slag. From the 
preceding considerations it results that this curve 
divides the diagram into two zones: (1) The area 
below and to the left of the eurve AB, where iron, 
manganese and oxygen co-exist without the formation 
of inclusions, because, for a given manganese content, 
the oxygen content is below that corresponding, at 
1,530 deg. C., to equilibrium with a liquid phase; a 
liquid phase therefore cannot exist. (2) The hatched 
area, where iron, manganese and oxygen cannot 
co-exist without the formation of a liquid phase, precipi- 
tating some manganese, iron and oxygen and bringing 
back the point representing the metal composition to 
the curve AB. 

If to pure oxidised iron, corresponding to point C, 
is added, say, 1 per cent. of manganese, which would 
bring the composition to point D, the manganese 
dissolves progressively, and as soon as its concentration 
reaches a value corresponding to point E, inclusions 
begin to form; the oxygen of the steel diminishes, 
the point representing the metal follows the curve 
EB, and final equilibrium is established at a point 
between E and F. The inclusion first precipitated is 
an MnO-FeO complex, the composition of which can 
be deduced from Kérber’s curves; partial separation 
of the inclusions takes place, which go to modify the 
nature of the supernatant slag. Whether the separa- 
tion is more or less complete will have an influence 
on the final equilibrium, it being assumed that the 
inclusions are sufficiently fluid to remain in equilibrium 
at each instant with the steel. Finally, the slag, out 
of equilibrium with the metal, will likewise act on the 
metal modified by the addition, through the medium 
of diffusion; its composition, as already remarked, 
will itself vary according to the intensity of the separa- 
tion. This suffices, in the authors’ opinion, to demon- 
strate how complex in reality may be an apparently 
simple metallurgical operation such as the addition of 
manganese to a bath of oxidised steel lying under its 
slag. It must be emphasised that the problem hag 
been simplified by taking pure iron, that is, metal 
free from those bodies, the presence of which in steel, 
in larger or smaller quantities, cannot be avoided, 
such as carbon, sulphur, phosphorus and silicon. 
Fe-Si-O Equilibrium.—Little is known about the 
Si-O curves corresponding to the Mn-O curves. Never- 
theless, an approximation is possible which will suffice 
for the drawing of deductions, considering that the 
shapes of the equilibrium curves are all alike. Starting 
with nearly pure iron, by reaction with a slag, the 
authors have succeeded in incorporating 0-290 per 
cent. of silicon in the presence of about 0-010 per cent. 
of oxygen at a temperature of about 1,600 deg. C. 
From a comparison of this with the Mn-O curve for 
the same temperature (Fig. 17), it may be concluded 
that the Si-O curves lie much closer to the origin than 
the corresponding Mn-O curves. From this it is to 
be deduced that a much smaller addition of silicon than 
of manganese is sufficient to give rise to an inclusion 
in an oxidised steel, and this is in accordance with 
practical experience. As in the case of manganese, 
the more oxidised the iron the smaller is the amount 
required, and in a parallel manner the richer in FeO 
is the inclusion. e existence of definite compounds 
(iron silicates) renders the equilibrium more complex, 








only the free oxides taking part in the reactions. 
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Fe-Mn-Si-O Equilibrium.—tin this case there is an 
extra constituent; in the presence of slag and at a 
given temperature and pressure, the equilibrium is 


defined by fixing the ratios = and ze in the metal 
. MnO Si02 . 
or else the ratios Feo and Feo ™ the slag. The 


equilibrium curve is replaced by an equilibrium surface, 
dividing space into two zones, namely, (1) a zone 
in which oxygen, manganese, and silicon can co-exist 
without the production of inclusions; (2) a zone in 
which they cannot co-exist without precipitating 
inclusions. If, therefore, silicon and manganese are 
together added to an oxidised bath, inclusions may be 
produced the nature of which will be determined by 


the additions made, but it is at once apparent that | 


it is quite erroneous to imagine that the silicon and 
manganese must be added in such proportions that, 
assuming them to be completely oxidised, they will 
produce a fusible manganese silicate. They must be 
added in proportions such that the slag in equilibrium 
with the residual silicon and manganese contents of 
the steel shall be a very fusible double silicate of iron 
and manganese—a very different matter. 

If the foregoing is true in the case of silicon and 
manganese, it is equally so for all other complex 
additions, and when materials are used for these, such 
as aluminium, of which the oxide has a very high heat 
of formation, one can conceive that the composition of 
the slag in equilibrium, that is, of the inclusion, 
bears no relation at all to that of the complex deoxidi- 
sing alloy added. In the present state of knowledge, 
therefore, it is impossible to forecast the fluidity of the 
inclusions which will be formed by an addition. The 
authors believe that they have thus indicated at what 
point the problem, often considered, of the formation 
of liquid inclusions evades calculation and even 
reasoning. In certain cases, at most, can one prophesy 
and say, for example: “There is a prospect of pro- 
ducing inclusions which will separate more easily by 
using silico-manganese than by using silicon alone,” 
but this is still no certainty, because the conditions of 
use play a very large part. The authors can only 
repeat here what has recently been written by one of 
them: “The only really effective procedure for 
combating inclusions consists in not making any.”* 

Equilibria in the Presence of Aluminium.—A brief 
review of this case, which very frequently arises in 
practice, will be given. Knowing the extremely high 
heat of formation (referred to oxygen) of Al,O, in 
relation to those of FeO, SiO, and MnO, it is to be 
expected that the Al-O curves will lie much closer to 
the axes of the co-ordinates than those of the Si-O 
equilibrium. Further, experience in the deferrisation 
and desiliconisation of bauxite shows that, even at the 
very high temperatures at which these operations are 
carried out, an almost pure slag of alumina is obtained 
in the presence of metal composed primarily of iron 
and silicon and containing but extremely little alumi- 
nium. The conclusion is that any addition of alumi- 
nium such that the residual aluminium in the iron is 
not too low, will give rise to inclusions of nearly pure 
alumina, even if the iron contains silicon and manga- 
nese in the usual quantities. On the other hand, with 


small additions, such that the residual aluminium is | 


very low, it should be possible to observe silico- 
aluminous inclusions containing also FeO and MnO, 
in particular, garnets; this has been verified (Figs. 4, 
6, and 9). Fig. 9 shows part of a very long complex, 
inclusion in a rolled mild steel containing | per cent. 
of Mn and 0-005 per cent. of Al. Small variations in 
the aluminium addition are sufficient to cause a change 
from one type of inclusion to the other. Naturally, 
the temperature and the initial oxygen content play 
a large part, but in all ways the nature of the inclusions 
is profoundly modified by the slightest variation of the 
quantity of aluminium added, except, of course, when 
much aluminium is added, in which case there is a 
tendency towards a uniform type of inclusion containing 
a preponderance of alumina. 

Complexity of Inclusions.—Consideration will be 
restricted first to the inclusions precipitated in a liquid 
bath of steel during the addition of deoxidants at a 
given temperature. The reiation thus established 
between the composition of the inclusions and that of 
the slag in equilibrium demonstrates at once the great 
complexity of inclusions; there can be as many types 
of inclusions as of slags—that is, an infinity. Further, 
as has been indicated already, these inclusions are 
formed in equilibrium with the metal in regard to other 
elements such as sulphur and phosphorus, which exist 
in all steels; finally, the added elements, such as 
chromium, tungsten, molybdenum, vanadium, &c., 
play equally their part in the same way as the deoxid- 
ants; whence the appearance of fresh types of inclu- 
sions, such, for example, as chromite inclusions. 
Further, the local concentrations intervene. Generally, 





* See R. Perrin, Revue de Métallurgie, Mémoires, vol. 
xxx, page 4 (1933), and Enorvegrina, page 488, anie. 























Fig. 1. 


the additions made to steel are successive; some are | 
frequently made at the last moment, in the ladle or | 
even in the ingot mould. Can it be asserted that a | 
new equilibrium will be established between the metal | 
thus modified and the pre-existing inclusions? This 
is certainly not always the case. 

Nothing has been said so far concerning the inclu- 
sions formed during the making of the steel, during | 
freezing, and during solidification. They may originate | 
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THE BROWN MECHANICAL 
FLOW METER. 


A NEw mechanical flow meter produced by Messrs. 
The Brown Instrument Company, of Philadelphia, Pa.., 
U.S.A., is illustrated in Figs. 1 and 2, annexed, the 
former being a front view, while the latter shows the main 
movement, operating the pen. 

Dealing with the latter first it will be seen that a 


by precipitation during the cooling of the steel before | goat is accommodated in a chamber formed of a drawn 
any solidification has set in, due to the modification of | stee] cup mounted on a bracket. This chamber is sealed 
the equilibria caused by the fall of temperature. In the | at the top by means of a gasket set in a groove in the 
case of Fe-Mn-O, this can be seen by simple inspection rethong and drawn against a double groove in the top 
of the diagrams in the light of the theory set out above ; | edge of the cup, by means of five heat-treated alloy 
further, their nature can be studied on this principle. | tee] bolts. The chamber is designed for a working 
Yet others may be formed on account of the segregation pressure of 1,000 Ib. per square inch and is tested up 
during the solidification in the mould. In effect, these | tg 2.000 Ib. The bottom of the chamber is connected 
segregates lead to the enrichment in oxides and other with a manometer tube, at the other end of which is a 
matter of the metal which remains liquid longest. | jow-pressure chamber or range tube. In the high- 
There is a further modification of the equilibria in a | pressure chamber there is a large float, which, resting 
direction favourable for the precipitation of inclusions, | 5) mercury, gives a powerful movement with freedom 
which are thus produced. Finally, in the ingot, the | ¢-om vibration. Under the float is a safety seal, which 
solidification of the metal does not follow the theore- prevents the mercury blowing out when pressure in 
tical law suggested by the diagram ; the iron crystals | the float chamber rises too high, the seal acting as a 
formed imprison particles of liquid, which are withdrawn | valve which becomes seated on the mouth of the 
from the general equilibrium, without the possibility | nanometer tube. The float is connected to a simple 
of rising to the surface, whence the formation of minor | lever fixed to a spindle passing through a pressure-tight 





segregates leading to inclusions concentrated at the 
crystal boundaries. 

As has been shown, in ordinary metallurgical furnaces, 
three factors oppose the rapid attainment of stable 
equilibrium, namely, (1) the slow rates of diffusion 
within the metal and within the slag, a function of their 
fluidity ; (2) the small extent of the surfaces of contact 
| between the slag and the metal; (3) the influence of | 

the atmosphere. The use of the high-frequency | 
furnace ye one factor, the slow diffusion, in | 
the metal, but not in the inadequately heated slag. 
This is already a marked advance, but, on the other 
hand, it leaves entirely untouched the other obstruct- 
ing factors, which are of even greater importance. 
The authors are of the opinion that the best process 
consists of emulsifying the slag in the metal, on the 
| basis of methods described recently by one of them,* 
| by which means practically all the causes of error can 
removed. The extent of the surfaces of contact is 
multiplied tremendously, and experience has shown 
| that the reactions take place in a negligible period of 
|time. On the other hand, it must be admitted that 
| this method of experimenting is limited to the study 
| of fluid slags, as it is practically impossible to emulsify 
| viscous slags in the metal. It is to be noted that the 
| theories expounded in the foregoing find their applica- 
| tion not only in the study of inclusions, but also in 





bearing in a forged-steel branch welded on to the float 
chamber. The pressure-tight character of the bear- 
ing is ensured by extreme accuracy in manufacture, 
together with the fact that the design incorporates an 
outer housing bored to provide a generous grease 
reservoir, the grease acting both as a lubricant and as a 
sealing medium. The shaft is straight and is provided 
at its outer end with a ground pivot which bears against 
an outside hardened steel plate, to take up the end 
thrust resulting from the high pressure within the 
chamber. The full range of the instrument corres- 
ponds with a shaft movement of about 22 degrees ; 
after this the seal previously mentioned comes into 
play and closes the manometer tube until the pressure 
in the float chamber falls again to within that for which 
the instrument is intended. 

It is sometimes found when installing orifice meters 
that the estimated pressures differ so considerably 
from those realised in operation that a new orifice 
becomes necessary, with the accompanying shutting 
down of plant and attendant expense. In the Brown 
instrument anything of this kind is obviated by inter- 
changeable low pressure chambers or range tubes. Six 
standard sizes of range tube are made, to give as many 
ranges of flow, and are so arranged as to be easily and 
quickly changed without any work on the main plant. 





| other very important metallurgical problems in which 
| oxidation phenomena play a part. 
| 





* Perrin, loc. cit. 


This feature also makes it possible to move the meter 
from one part of the work to another without disturb- 
ing the orifice. 

The linkages are simple and direct, and so displaced 
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that they result in accurate calibration. The relative 
positions of the float and pen linkages are fixed, and 
it is possible to drain the mercury, open and clean the 
manometer and reassemble, adding mercury to bring 
the pen to zero, without affecting the calibration. The 
meter can be supplied to record on either a square 
root, or evenly divided chart, the difference in the two 
patterns being in the transmission from the float to 
the pen arm. In order to keep the multiplying factor 
between the float and pen movements down to reason- 
able limits, the evenly divided charts are made evenly 
divided from full scale (100 per cent.) down to 10 per 
cent. of full scale, and square root from 10 per cent. 
down to 0 percent. Twelve-inch charts are used in 
all cases. 

The instrument embodies an integrator, the arm of 
which makes contact with the pen arm every six 
seconds, a five-figure indicator being provided below 
the dial to indicate the total, while a record is also 
made on the chart rim. Models have been developed 
for use as controls, while multi-pen instruments are 
also available so that flow, temperatures and pressures 
can be recorded on the same chart. 

In the latter, compensation can be provided for 
pressure and temperature by the introduction of 
additional linkage between the float and pen, embody- 
ing pressure and temperature sensitive elements. The 
chart is electrically driven or worked by clock, at a 
variety of speeds to suit different classes of record. 








COKE CONSUMPTION IN BLAST- 
FURNACE PRACTICE : THE EFFECT 
OF REMOVAL OF BREEZE.* 


By D. F. Marsnary, B.Se.(Tech.), and 
R. V. WHEELER, D.Sc. 


Tue disadvantages of the presence of breeze in coke 
charged to a blast-furnace are well known to all blast- 
furnace operators, and there appears to be general 
agreement that, as a means of lessening the amount of 
breeze, the use of hard cokes, such as those from South 
Wales and Durham coals, is desirable. Such hard 
cokes can undergo the normal handling between the 
coke-ovens and the stock level of the blast-furnace 
without yielding much breeze, whereas softer cokes, 
such as those from Yorkshire and Derbyshire coals, 
suffer. A large average size of a coke used to betoken 
hardness, and a large average size was therefore valued, 
for, under the older conditions of coke manufacture 
in wide ovens, a blast-furnace manager could form a 
fair judgment, from the average size of the coke on 


arrival at his plant, as to its ability to withstand the | through 32 ft. before the stock level of the furnace was 
further handling to which it would be subjected before | reached, whichever form of transport was used. The 


reaching the stock level of the furnace. Under the 
newer conditions of coke manufacture, in narrower 
ovens more rapidly heated, a hard coke of comparatively 
small size may be produced, and it is realised that the 
smaller size is no disadvantage for blast-furnace use. 
Indeed, it is common practice in Germany and America 
to break down the larger pieces of coke. At the same 
time, the practice is growing of screening out the 
smaller sizes. 

Direct evidence of the advantage of removing coke 
breeze less than 1} in. in size is given by Evans in the 
results of tests at a British blast-furnace plant, as 


follows :— 

















. Average 
Breeze Coke Maximum 
Period, | Removed.| Charged. | Dake of |" Make. 
4 Cwt. per | Cwt. per Tous per Tons per 
- ~ $ - 
Ton of Pig.| Ton of Pig. Week. Week. 
1921 .. 3 Nil 31-8 1,150 1,202 
Three months of 
1025 .. ++| 1-9 29-3 1,380 1,465 
ri | 








Breeze less than 1} in. in size thus performed no 
useful function in the furnace but tended to reduce 
the rate of drive. 

The trials now to be described aimed at obtaining 
quantitative data regarding the effect on coke con- 
sumption in the blast-furnace, of removing breeze at 
different sizes of screen, all other conditions of working 
being maintained as constant as possible. The removal 
of breeze at the furnace is one method of obviating 
the disadvantage of using a soft coke. It cannot be 
wholly effective, however, if, as is common, the coke 
after screening has to be dropped from a considerable 
height—6 ft. or more—before it reaches the stock level. 
The trials, therefore, should be regarded as preliminary 
to others in which harder cokes, which produce less 
breeze as the result of the same amount of handling, 
are to be used. 

Description of the Plant, and Procedure.—The furnace 
used had the lines shown in Fig. 1, and had a McKee 


* Paper read before the Iron and Steel Institute, 





top for the mechanical distribution of the burden and 
the coke. It had been relined in 1925, and was capable 
of producing 1,100 tons of pig iron per week from a 
burden containing 30 per cent. of iron. The ore and 
limestone were weighed into a scale car from bunkers, 
and the coke was charged by volume. The coke, from 
a bunker, passed into the skip over fixed bar screens 
of special type inclined at an angle of 40 deg. to the 
horizontal. The screens were 6} ft. long and 34 ft. 
wide, and had removable bars so fixed in the side 
supports that the screening slots were at right angles 
to the direction of travel of the coke. In cross-section, 
the bars tapered towards their lower faces, so that the 
screens were self-cleaning. By using different side 
supports for the bars, any desired width of slot could 
be obtained. In successive trials the slots were set to 
remove }-in., 1}-in., and 1}-in. breeze. 

The general conditions that had to be observed 
were that the output of the furnace should be limited 
to about two-thirds of its capacity, and that a standard- 
quality foundry-iron should be produced. Throughout 
the period covered by the trials an attempt was made 
to maintain the burden constant, but the unavoidable 
use of a fresh ore during the last four weeks introduced 
a complication. Small adjustments of the burden 
were based on analyses of the ores, the slags and the 
pig-iron. There being no storage bunkers, the samples 
of the ores taken were representative of only about 
10 per cent. of the quantity charged. Variation in the 
basicity of the slags was therefore unavoidable. All 
operating data obtained from recording instruments 
were averaged hourly. These records were: (1) The 
volume and (2) the pressure of the blast at the blower ; 
(3) the blast temperature ; (4) the top-gas temperature ; 
and (5) the top-gas analysis. Hourly readings were also 
taken of (6) the barometric pressure ; (7) the tempera- 
ture and humidity of the air entering the blower; 
(8) the top-gas pressure; (9) the stock line heights ; 
and (10) charging data. Furthermore, records were 
obtained of the blast control at each cast, with the 
amount of slip produced, of data relating to the 
burdening of the furnace, and of the daily rainfall. 

Raw Materials and Products.—The coke used was 
all made at one plant from a mixture of South Yorkshire 
coals from several collieries. 'Two methods of transport 
of the coke from the ovens to the furnace were employed, 
(a) by rail and (b) by aerial ropeway. When the coke 
was transported by aerial ropeway it had been dropped 
through 18 ft. more by the time it arrived at the 
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furnace screens than when it was carried by rail. The 
“ropeway”’ coke was therefore smaller than the 
“railway”? coke and contained more breeze. After 
removal of most of the breeze the coke was dropped 


rate of passage of the coke over the furnace screens 
was about 25 cwt. per minute, or 1 cwt. per square foot 
of screening area per minute. The coke passed down- 


Taste Il.—Average Analyses of Ores, and 
Deviations. 























Ore. Northants.I.| Lines. I. | Lines. IT. Lines. ITT. 
Fe— Per Cent. Per Cent. Per Cent. Per Cent. 
Average 23-7 23-8 27-4 22-6 

Range ..| 20-7-27-0 | 21-5-26-3 | 25-4-29-8 | 20-7-25-0 

Av. Dev. | 1-3 (35) 1-0 (32 0-9 (18) 1-9 (4) 
H20— - 

Average 15-5 11-0 21-7 12-9 

Range . 8-0-22-0 8-0-13-6 | 15-3-25-0 | 11-0-15-6 

Av. Dev. 2-3 (35) 1-3 (30) 2-1 (18) 1-4 (4) 
Si0g— 

Average 6 7:8 12-4 8-3 

Range . 6-4-13-7 5-6-11-3 | 10-1-14-9 6-1-10-3 

Av. Dev. 1-0 (35) 1-1 (32 0-6 (18) 0-8 (4) 
AlpOz— 

Average 8-0 5-9 9-6 7-6 

Range . 4-9-11-8 3-0-10-3 | 8-5-10-9 6-0-8°8 

Av. Dev. 1-0 (35) 1-1(32) | 0-6(18) 0-8 (4) 
CaCOz— | 

Average 24-2 28-9 4-4 29-2 

nge . 9-5-32-7 | 22-9-36-1 0:4-7°8 17 -0-36°6 

Av. Dev. | 3-8 (44) 2-6 (40) 1-8 (21) 5-8 (10) 
P205— 

Average 0-80 0-86 0-68 0-61 

—_— ..| 0-68-1-19 | 0-73-0-99 | 0-54-0-80 | 0-57-0-64 

Av. Dev. | 0-07 (31) | 0-06 (29) | 0-06 (15) | 0-02 (3) 














The figures in brackets are the numbers of analyses on which the 
average deviations are based. 


wards in a series of jerks, and a fairly high screening 
efficiency was obtained. Thus, with 1}-in. apertures, 
80 per cent. removal of through } in. and 1 in., and 
nearly 70 per cent. removal of through 1} in. breeze 
was effected. It should be recorded that, for the same 
size of aperture, screening of the “ropeway” was 
more efficient than that of the “ railway ” coke. 

The ores regularly used were Northants. I, Lines. I 
and Lines. II, in fairly constant proportions up to the 
end of the tenth week of the trials. During the twelfth 
to fifteenth weeks, a new ore, Lincs. III, and stock ore 
had to be used owing to a shortage of Lincs. II, and the 
proportion of Northants. I ore used varied considerably. 
The average analyses of the ores, and the deviations 


seen that Lincs. III ore, used during the last month 
of the trials only, was more variable in its iron, silica, 
and lime contents than the other ores. This variability, 
which extended also to the size of the ore, no doubt 
contributed towards the poorer working of the furnace 
during the last fortnight of the trials. The limestone 
was regular in consumption and size, being of nearly 
99 per cent. purity and of 3-in. to 6-in. size. The bulk 
density was 93 lb. per cubic foot. The pig-iron made 
was open No. 3 foundry iron, cast four times a day 
in sand. The average analysis was: Silicon, 2-25 to 
2-75 per cent.; phosphorus, 1-1 per cent.; man- 
ganese, 1-0 per cent.; sulphur, 0-03 per cent.; and 
carbon, 3-5 per cent. The standard basicity, as given 
by the ratio (CaO + MgO)/SiO,, of the slag (which 
was used for road-making) was 1-4. 

Results of the Trials.—Preliminary observations at 
the furnace during the week before the trials were 
begun showed the blast volumes to be from 10,000 to 
13,000 cub. ft. per minute, the blast pressures from 
6 to 9 lb. per square inch, the average blast temperature 
1,220 deg. F., and the average temperature of the top 
gas about 370 deg. F. Owing to an irregular drive, a 
light burden only was charged. 

The four periods of the trials were :— 


(I) Four weeks with “railway” coke screened at 
? in. 

(II) Four weeks with “ railway’ 

in. 

(III) Three weeks with “ropeway” coke screened 
at 1} in. 

(IV) Four weeks with “ ropeway” coke screened 
at 1} in. 

The coke is normally transferred to the furnace by 
aerial ropeway, but a breakdown of this had occurred 
when the trials were begun. By the courtesy of the 
management, it was arranged that the first two periods 
of the trials should be completed with “ railway ” coke, 
and a direct comparison of “railway” and “ rope- 
way” coke was obtained during periods II and III. 
The average results are shown graphically in Fig. 4, 
the different scales being chosen to show more clearly 
the effect of each factor on fuel economy. For example, 
since about 3 cwt. of ore and limestone were used for 
each cwt. of coke, the scale for the coke consumption 
is three times that for the amounts of ore and limestone 
used. The scale used for the blast temperature was 
chosen after calculating the heat content per 100 deg. F. 
rise in temperature of the known quantity of blast 
used per ton of pig-iron, whence a rise of 100 deg. F. 
in the blast temperature was found to be equivalent 
to the heat produced by 0-9 cwt. of dry coke of 
88 per cent. carbon content burning to carbon monoxide. 
The scale to be used for the temperature of the top 
gases was obtained on calculating, from the known 
volume of gases per ton of pig-iron and their mean 
specific heats, the “coke equivalent” for a drop in 
temperature from 250 deg. to 150 deg. F. For the 
gas only, this was 1-05 cwt. Taking the average 
moisture content of the ore as 17-5 per cent. and that 
of the coke as 5 per cent., 1,510 lb. of water had to be 
evaporated per ton of pig made, which adds 0-14 cwt. 
to the “ coke equivalent” for 100 deg. F. drop in the 
temperature of the top gases. The scales used in 
Fig. 4 for the CO/CO, ratio, the basicity of the slag 
and the silicon in the pig are arbitrary. 

Discussion of Results ; Period I.—During the early 
days of the first period the furnace was recovering from 
an irregular drive and the burden was comparatively 
light. When a more nearly normal burden had been 
restored, the drive was still irregular with high blast 
pressures and fluctuating volumes. The output was 
normal. The silicon content of the pig was greater 
than the normal, and fluctuated sharply throughout 
the period. The production of slag was low at first, 
with the light burden of the first week, but increased 
during later weeks to a maximum of 26-2 cwt. per ton 
of pig. The ores charged during the second half of 
the period were leaner than usual. Top temperatures 
were high throughout the period, but decreased pro- 
gressively. The CO/CO, ratio of the top gas was high, 
except during the first week with the light burden. 
The general condition of the furnace, an irregular drive 
with high-silicon iron and high top-gas temperatures, 
rendered the use of a high blast temperature inadvis- 
able, and this was usually less than 1,100 deg. F. The 
coke consumption was high, viz., 29-5 cwt. of wet coke, 
27-1 cwt. of dry coke, or 23-1 cwt. of carbon per ton of 


’ 


coke screened at 


ig. 

Period II.—The screening out of 1}-in. coke breeze, 
instead of }-in. as in period I, at once effected an 
improvement in the general working of the furnace. 
A drop in the blast pressure, with greater blast volumes, 
caused the furnace to drive faster. The greater blast 
volumes were obtained despite a reduction of the steam 
pressure at the turbo-blower from over 100 Ib, to 85 Ib. 
per square inch. With a steady drive, a rather heavier 
burden and an increase in the number of rounds charged 
per week, there was a marked increase in the pig pro- 





from the average, are recorded in Table II. It will be 





duction. The silicon content of the iron again fluctuated, 











532 





but was lower on the average than during period I, 
particularly during the early stages in spite of an 
increase in blast temperature. This reduction in the 
silicon content of the iron was associated with a decrease 
in the bulk-density of the coke (due to the removal of 
a greater quantity of breeze) resulting in less coke 
being charged per round. Since it was desired to 
keep the burden constant, it was only by the use of 
higher blast temperatures that the silicon in the pig 
could be maintained at the desired percentage. Top 
temperatures were consistently low throughout the 











ENGINEERING. 





COKE CONSUMPTION 


Fig.1. LINES OF FURNACE. 





IN BLAST FURNACES. 


Fig.4. AVERAGE DATA FOR FOUR PERIODS oF 


BLAST-FURNACE TESTS. 





J 


PERIOO NUMBER 


en yo 


I | Iv 
4 WEEKS | 4 WEEKS | 3 WEEKS | 4 WEEKs 





tA 





DATE 


AUG. 23- | SEPT. 20- 
_SEPT. 20) OCT. ti 


JULY 26 - 
AUG. 23 


OocT. 11 - 





Platform 


———— 


FVPE OF COKE _| 
SIZE OF SCREEN 


RAILWAY | ROPEWAY | 


te IN. ta IN. 


RAILWAY 


3a IN. 














period, and there was a gradual fall in the CO/CO, ratio 
of the top gas. The period was notable for a marked 
drop in coke consumption, the average values being 
25-9 owt. of wet coke, 24-7 owt. of dry coke, or 21-3 ewt. 
of carbon per ton of pig. 

Period 111.—The furnace continued to drive regu- 
larly, except during a short time at the beginning of 
the third week. The blast pressures were appreciably 


lower than during periods I and II, and the blast | 
volumes higher, with an increase in iron production. | 


During the first week of this period, when a mixture 
of “railway” and “ropeway” coke was used, the 


output of pig (850 tons) was the maximum obtained | 


during the trials. With coke of the same average 
bulk-density, and with the same charge unit, the ratio 
of the burden to the coke and the coke consumption | 
per ton of pig were the same as during period II. 
The slag production was lower by about 1 cwt. per 
ton of pig, but the silicon content of the iron was | 
higher and less variable. During five days at the end | 
of the second week, and at the beginning of the third | 
week, the furnace drove badly and close No. 3 irons of 
higher sulphur content were produced. This 
believed to have been due primarily to a deterioration 
in the size of the coke. 

Period I1V.—The furnace drove regularly during the 
first half, but irregularly during the second half of | 
this period. Blast-pressures were higher than during | 
the previous period and volumes lower. The burden 
was heavier and its iron content lower than during | 
any other period, but the coke was of higher bulk- | 
density and the ratio of burden to coke remained the 
same as during periods If and III. The average 
silicon content of the pig was normal, but fluctuations 
to an abnormally low figure occurred. High blast 
temperatures were maintained. Top-gas temperatures 
were low and the CO/CO, ratio was lower than during 
any other period. The slag was of considerably higher 
basicity than during the other period, and more of it 
was produced. The coke consumption was rather 
higher than during periods II and III, viz., 26-3 cwt. of 
wet coke, 25-5 ewt. of dry coke, or 22-1 ewt. of carbon 
per ton of pig. As already stated, an important change 
in the ores used had to be made during this period, and 
the slower drive during the last two weeks may have 
been due to this change. 

The Weekly Records.—-The records obtained weekly 
throughout the trials showed the marked increase in 
iron production and the reduction in blast pressure, | 
top-gas temperature and CO/CO, ratio occasioned by | 
increasing the size of the breeze removed from the 
coke from } in. to 1} in. or 1} in. The higher level 
of blast temperatures that it was then found possible 
to maintain was also evident. Certain matters demand | 
special mention. The low blast pressures during the 
first and second weeks of the trials were due to the | 
comparatively light burden and, during the second | 
week, to the temporary use of a small turbo-blower | 
while the usual blower was undergoing repair. Refer- | 
ence has already been made to the poor working of the 
furnace during part of period III. This was noticeable 
during the last four days of the tenth week of the trials 
and continue during the early part of the eleventh, 
the furnace driving badly and the CO/CO, ratio falling 
continuously, and can be ascribed, in part at least, | 
to a deterioration in the size of the coke delivered | 
to the furnace during the tenth week. 

The Daily Records.—The data obtained daily during 
the trials showed how rapidly the drive of the furnace- 
responded to a change in size of the coke. The top 


18 








gas temperatures decreased as soon as the coke from| by observations made over an extended period since | 


which 1}-in. breeze had been removed reached the 
tuyeres of the furnace, and it became necessary to 
raise the blast temperatures to maintain the desired 
silicon content of the pig. Agr soon as the blast tempera- | 





ture requisite for the new conditions of working the | 1931, to April 3, 1932, the average coke consumption 


furnace had been ascertained, the silicon content of the | 
pig could be maintained without important fluctuations. 
Confining our attention to the variations in coke 
consumption, to determine which the trials were 
carried out, there was a reduction of between 2 cwt. and 
3 ewt. of dry coke per ton of pig-iron as a result of | 


removing 1}-in. or 1}-in. breeze from the coke instead | 1,128 deg. F. and the average top-gas temperature | with 149,487/. during the preceding year. E 


of }-in. 


It seems reasonable to ascribe this fuel | 


economy to the general improvement in the working of 
the furnace, caused primarily by a more uniform gas | 
distribution and better gas-solid contact, which | 
resulted in better preparation of the materials in the 
shaft (as indicated by lower top-gas temperatures and 
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higher CO'CO, ratios) and a faster drive. This allows 
more of the hearth heat to be supplied by higher 
blast temperatures. Considerable quantities of breeze 
were produced from the coke by the handling to which 
it was subjected after it had left the furnace screens, 
and there seems little doubt but that, if this forma- 
tion of breeze could have been prevented, either by less 
rigorous handling or by the use of a harder coke, still 
further fuel economy would have been obtained. 
Although screening at 1} in. did not have any ad- 
vantage over screening at 1} in. from the point of 
view of fuel economy in the blast-furnace, the re- 
screened breeze (two-thirds of which was of 1} in. to 
}-in. size) could be sold at coke-nut prices. 

Observations over an Extended Period.—The reduced 
fuel consumption at the furnace as a result of screening 
out 10 per cent. or more of breeze has been confirmed 


the trials were completed. The removal of 1}-in. 
breeze was most satisfactory, all things considered, 
and was decided upon as the practice to be generally 
followed. During five months from November 8, 


per ton of pig-iron was 25-3 cwt. of wet or 24-6 cwt. of 
dry coke. This is lower than during the period of 
the trials, but the burden was rather richer. 
During the period January 4 to July 26, 1931, just 
before the trials, the average blast pressure was 7-0 Ib. 
per square inch, the average blast temperature 


249 deg. F. During the period November 8, 1931, to 
April 3, 1932, subsequent to the trials, the average 
blast pressure was 6-5 lb. per square inch, the average 
blast temperature 1,165 deg. F. and the average top- 
gas temperature 155 deg. F. These further observa- 
tions thus confirm the conclusion to be drawn from 





the trials, that the most important effects of removing 
a fair proportion of the breeze from the coke charged 
to a blast-furnace are (1) to reduce the top-gas tem- 
perature considerably, and (2) to allow of the use of 
higher blast temperatures. The furnace works more 
easily, as shown by the lower blast pressures required 
for a given volume, and it is easier to obtain a uniform 
quality of pig. 

In conclusion it should be stated that this paper 
records the results of team work, and due credit should 
be given to all who assisted in the trials, which were 
| carried out for the Midland Coke Research Committee. 

One member of the staff of that Committee was em- 
ployed on each shift of eight hours, and a fourth 
member was present each day for supervision, for 
making special tests, and for analysing the data 
recorded. The staff concerned, in addition to the 
authors, were Mr. J. Hiles, M.Sc., to whom particular 
credit is due, and Messrs. R. W. Perry, M. Beevor and 
J. Hodgkinson. The authors also wish to express 
their thanks to Mr. R. A. Mott, M.Sc., F.1.C., secretary 
of the Midland Coke Research Committee, for the 
excellent arrangements made for the trials. 


| 








Economies ON AUSTRALIAN Rartways.—The annual 
report of the Commissioner for Railways of the Australian 
|Commonwealth shows that, during the year ending 
June 30, 1932, the loss on the railways owned by the 
Commonwealth Government was 77,695/., as compared 


VCOnOM 16S 


made last year have resulted in a saving on working 
| expenses of 21-98 per cent. as compared with the year 
ending June 30, 1931. Similarly, working expenses on 
|the South Australian Railways have been reduced by 
37-75 per cent. during the past financial year, by 34-90 
per cent. on the Victorian Railways, and by 30-58 per 
cent. on the Western Australian system. 
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THE OLD ASHMOLEAN MUSEUM, 1662, the collection was bequeathed to him. He 
OXFORD | maintained it for several years, but after a fire in 

: ‘ his rooms in the Temple had destroyed the greater 
Two hundred and fifty years ago, on May 21, | part of his own collection, he decided, in 1677, to 
1683, the first science museum in this country, and | offer the remainder, together with the Tradescant 
possibly in the world, was formally opened in| collection, to the University of Oxford with the 
Oxford, the opening ceremony being performed by | condition previously mentioned, and this offer 
the Duke of York, afterwards James II. The|was accepted. The motives which prompted 
Duchess of York and Princess Anne, afterwards| Ashmole to make the gift are well, if quaintly, 

















Fie. 1. Tae MuseuM FROM THE COURTYARD OF THE SHELDONIAN THEATRE. 








Fie. 2. Part or THE Lewis Evans COLLECTION. 


Queen Anne, were present on the occasion. The | expressed in the preamble to his foundation charter. 
founder of the Museum was Elias Ashmole, one of | He says: ‘“ Because the knowledge of Nature 
the original Fellows of the Royal Society, who| is very necessarie to humaine life, health and the 
presented the University of Oxford with a collection | conveniences thereof, and because that knowledge 
of natural history specimens, with the stipulation | cannot be soe well and usefully attain’d, except the 
that a suitable building should be constructed to| history of Nature be knowne and considered ; and 
receive them. The collection, it is of interest to| to this, is requisite the inspection of particulars, 
note, was started by the Tradescant family, and was| especially those as are extraordinary in their 
exhibited by them for many years in South Lam-| Fabrick, or usefull in Medicine, or applyed to 
beth. Ashmole made a catalogue of this collection | manufacture or trade. I, Elias Ashmole, out of my 
in 1656, and when the younger Tradescant died in| affection to this sort of Learning, wherein myselfe 

















have taken, and still doe take the greatest delight ; 
for which cause also, I have amass’d together great 
variety of naturall Concretes and Bodies, and 
bestowed them on the University of Oxford, 
wherein myselfe have been a student, and of which 
I have the honor to be a Member.” 

The building constructed by the University 
authorities to comply with Ashmole’s requirement 
is illustrated in Fig. 1. It followed a design by 
Sir Christopher Wren, which was intended for a 
house for the Royal Society in London. Wren, it 
may be noted, had some ten years previously built 
the Sheldonian Theatre, and it was adjoining this 
that the Ashmolean Museum was erected. The 
latter building, which was commenced in April, 
1679, and completed in March, 1683, is rectangular 
in plan with an entrance portico at the eastern end, 
and comprises a basement, ground floor, and first 
floor. There are in all 7 rooms, the largest on 
each floor being about 56 ft. in length and 25 ft. in 
width. The basement was originally used as a 
chemical and physical laboratory, and the room on 
the ground floor was used for lectures, &c. It was 
in this room, also, that the meetings of the Oxford 
Philosophical Society, which corresponded with 
the Royal Society in London, were held. The 
first-floor room was used to accommodate the 
Ashmolean collection, which, it is interesting to 
note, was sent from London to Oxford by barge, 
the journey occupying a week. For the first 
20 years or so, the collection was well cared for 
and a number of additions were made. The 
Ashmolean, in fact, became the centre of scientific 
studies in Oxford, as is clearly shown by the trans- 
actions of the Philosophical Society. During the 
eighteenth century, however, a succession of dilatory 
keepers had charge and the exhibits were sadly 
neglected. Many of the labels became detached 
and lost, and a considerable number of the exhibits 
completely disappeared. This unsatisfactory state 
of affairs was remedied in 1823, when John Shute 
Duncan became keeper, being succeeded by his 
brother Philip in 1829. Under the régime of the 
Duncan brothers the museum was again remodelled 
on scientific lines, and became one of the leading 
institutions in which systematic zoology was taught 
by well-ordered collections. To obtain the neces- 
sary space for these, the earlier geological and 
physical specimens and apparatus were removed to 
the Clarendon Building in 1832, and when the new 
Science Museum was built in 1860, the zoological 
specimens were taken to the Parks. After this, 
the Ashmolean was used for a time solely for archeo- 
logical work, but the archeological collections were 
removed to the University Galleries in 1894. 

For some 30 years after this, the Ashmolean 
building was merely used for offices and as a store 
for surplus books from the Bodleian Library ; 
the basement is, in fact, tightly packed with books 
from this source at the present time. In 1922, 
however, Dr. Lewis Evans offered his fine collection 
of ancient scientific instruments to the University, 
and, as Ashmole had done before him, stipulated 
that the collection should be housed in a manner 
which met with his approval. The Old Ashmolean 
Building was finally decided on, and the collection 
was brought there and formally opened to the public 
on May 5, 1925. The building is thus again em- 
ployed for the purpose for which it was originally 
intended. Since the opening of the Lewis Evans 
collection, part of which is shown in Fig. 2, numerous 
additions of apparatus previously hidden away 
in College libraries have been made, owing mainly 
to the energy and enthusiasm of the present curator, 
Dr. R. T. Gunther, M.A. Many instruments have 
also been purchased for the collection and others 
have been presented, a notable gift of early tele- 
scopes and surveying instruments having been 
received from the Royal Astronomical Society in 
1931. Thus a unique collection of instruments and 
apparatus has been acquired which will well repay a 
careful study by engineers and others who make use 
of modern instruments which, in many cases, are 
mere developments of, and improvements on, the 
designs of our forefathers. The Museum is open 
daily from 11 a.m. to 4 p.m. Engineers visiting it 
should notice a stained glass window on the staircase 
given by the late Sir Dugald Clerk. It is hoped that 
this will be completed as a tribute to his memory. 











EARLY INSTRUMENTS 














Fie. 3. Back or Earty Perstan ASTROLABE. 


Space will not permit us to describe the exhibits 
at all exhaustively, but we may, perhaps, give some 
brief particulars of a few of those we found particu- 
larly interesting on a recent visit to the Museum. 
First we may mention the collection of astrolabes 
comprising 62 examples, one of which is of Persian 
design and construction, and dates from A.D. 984. 
This, we understand, is the earliest dated scientific 
instrument known. An astrolabe, it will be 
remembered, consisted of a graduated disc on one 
side of which an alidade was pivoted so that with 
the dise suspended vertically, the altitude of the 
sun or stars could be measured. On the opposite 
side of the dise to that on which the alidade was 
fitted, a form of planisphere, or rete, as it was called, 
was added to the later instruments, and this could 
be set so as to show the time corresponding to the 
arrival of a particular star at the observed altitude 
on any day in the year. 

A fine example of a Persian astrolabe is illustrated 
in Figs. 3 and 4, of which the latter shows the rete ; 
on this, the stars are located by the points of 
the projections of the filigree work. The outer 
circle is divided into quarter degrees and the divisions 
are so accurate that no error can be detected by a 
mere inspection. This instrument, which is 12 in. 
in diameter and weighs 18 Ib. 4 oz., is dated 1647, 
and was made by an astronomer named Muhammad 
Shafi for Shah Abbas Il. The collection includes 
Indian, Egyptian, Moorish, Spanish, Italian, French, 
Flemish, German, and English astrolabes, many of 
which are of special interest on account of their 
beautiful workmanship or the achievements of their 
original owners. They are all described in detail, 
together with instruments from other collections, 
in a comprehensive work entitled The Astrolabes 
of the World, by Dr. Gunther. 

Among the astronomical exbibits we may men- 
tion three large orreries, which were used to show 
the relative motions of the sun and planets. The 
oldest of these orreries, dated 1731, was made by 
Thomas Wright, and the second, the property 
of Queen's College, was made about 1750 by B. Cole 
and Son, whose place of business was At the Orrery, 
Fleet-street, London. This instrument is contained 
in a beautiful case of the Chippendale style and 
period. The third orrery, which can be seen on 
the right, in Fig. 2, is a grand orrery by Heath and 
Wing, and is the property of All Souls College. These 
grand orreries show the motions of the secondary 
planets, more particularly the motions of Saturn 
and his moons, as well as those of Jupiter and his 
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satellites. It is driven by clockwork through 
elaborate trains of gearing. Although these orreries 
are the property of different colleges, they are 
on permanent loan to the Old Ashmolean Museum, 
and can therefore always be inspected. 

The Evans collection was particularly rich in 
portable sundials from all parts of Europe, and of 
periods extending over many centuries. Of special 
interest are the night dials, or nocturnals, used for 
finding the time at night from the position of the 
stars of the Great or Little Bear. Many nocturnals 
were made with points or knobs to enable readings 
to be obtained in the dark. A fine example of a 
universal astronomical ring dial is illustrated in 
Fig. 5. This instrument was made by Thomas 
Heath, the maker of the All Souls’ orrery previously 
mentioned; its date is uncertain, but would 
probably be between 1760 and 1770. Such ring 
dials were generally used hanging, but this one, 
as will be seen, was mounted on a base provided 
with three levelling screws, and it could be adjusted 
by means of two levels set at right angles. A 
calendar adjustment is also provided to enable 
mean time to be obtained from solar time. 

Although the invention of the telescope has been 
attributed to many, including Galileo, the Dutch 
spectacle makers, and Leonard Digges, of Oxford, 
there is some evidence to show that Roger Bacon 
was familiar with the instrument, but no telescope 
of his time is now in existence. The museum con- 
tains replicas of Galileo’ telescopes, now in Florence, 
and several other telescopes of the early eighteenth 
century. One of these, a 1}-in. refractor, c. 1700, 
was provided with a micrometer eyepiece, probably 
one of the oldest micrometers in existence, although 
Gascoigne appears to have used a thread micrometer 
as early as 1640. There a 4-in. achromatic 
telescope by Dollond, ¢. 1770, the property of 
Queen's College, and in connection with this it 
may be of interest to recall the circumstances 
relating to the invention of the achromatic object 
glass. It appears that achromatic telescopes 
were first constructed in 1733 by a country gentle- 
man of Essex, a Mr. Chester Moor Hall. In a 
court of law, however, he was held to have “ locked 
his invention in his scrutoire,” and for this reason 
patent rights were granted to John Dollond, who 
had independently made a similar discovery and 
“had brought it forth for the benefit of mankind.” 
His son, Peter, devised the triple object glass in 
1765, and the optical principle of the refracting tele- 
scope has remained practically unchanged since then. 
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Since microscopy may be said to have been started 
by Robert Hooke, of Christ Church, it is particularly 
appropriate that his microscope should be repre- 
sented in the Ashmolean Museum. With this 
instrument, a replica of which is illustrated in 
Fig. 6, Hooke discovered the cellular structure 
of vegetable tissues, and he described his instru- 
ment and his discovery to the Royal Society on 
April 15, 1663. The construction, which will be 
clear from the figure, is a further illustration of the 
mechanical genius of Hooke. It will be seen that 
the tube length could be varied by removing or 
inserting rings at the eyepiece end, and that focussing 
was effected by turning round the whole tube, the 
lower part of which was screwed and fitted into a 
nut. The latter was supported by a ball and socket 
joint mounted on a ring which could be clamped 
in any position on a vertical rod. The specimens, 
if of a suitable character, were mounted on a short 
pointed rod which could be turned round so as to 
present different portions of the specimen for 
examination. The replica illustrated was made 
about 1886, under the dir. ction of Mayall and Sir 
Frank Crisp, and it was purchased for the Oxford 
collection at the Crisp sale in 1925. 

Another microscope from the same source is 
illustrated in Fig. 7. This highly ornate instru- 
ment is an excellent example of both silversmiths’ 
and opticians’ work. It was made for George III 
by George Adams, about 1770, and is notable in 
that it is fitted with a micrometer eyepiece and that 
the eight objectives are mounted on a ring so that 
by turning the ring round any one desired can be 
brought into use. A comparatively modern bino- 
cular microscope, with a mechanical stage, made 
by Powell and Lealand in 1860, is notable for the 
very high-class workmanship of the mechanical 
movements. 

Of the numerous early mathematical instruments 
exhibited, one of particular interest to engineers 
is illustrated in Fig. 8. This is a circular slide rule, 
18 in. in diameter, with logarithmic scales, made in 
1635 by Elias Allen, who lived near St. Clements 
in the Strand, London. We understand from Dr. 
Gunther that William Oughtred, a mathematical 
coach at Eton, devised the circular slide rule and 
showed it to his pupil, William Forster, in 1630, 
who published a description of it in The Circles of 
Proportion and the Horizontal Instrument, London, 


1632. A right in the invention was given to Elias 
Allen, who made the instrument illustrated, as 
already stated. The circles were read by two 
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radial pointers, which, unfortunately, have been | increase the accuracy and convenience of the original 
The first theodolite appears to have 
The method of using the instrument | been constructed by Leonard Digges, of University 
is described in detail in Dr. Gunther’s book, Early | College, Oxford, several years before it was described 
Digges’ 
apparatus may be mentioned Morland’s adding | theodolite had a horizontal circle divided into 360 


lost, and these could be turned either together or 
separately. 
Science in Oxford, vol. i. Among other calculating 


machine dated 1666, and due to Sir Samuel Morland, 
who was Master of Mechanics to Charles II. 


mechanism is contained between two silver plates | 


measuring 4} in. by 2} in., the plates being pierced 


with apertures for the dials marked Ten Thousands, | 


Thousands, Hundreds, Tens, Units, Shillings, Pence 
and Farthings. 
as a means of calculation “ without charging the 
memory, disturbing the mind, or exposing the 
operations to any uncertainty.” There are also 
several sets of Napier’s bones made in various 
materials, the oldest set dating from about 1620. 
These “ bones,” it will be remembered, were a 
device for saving labour in multiplication and 
division invented by John Napier, of Merchiston, 
who subsequently invented logarithms. 
early drawing instruments, scales, &c., exhibited, 
will also be examined with interest by visitors to 
the Museum. 

A noteworthy recent addition to the collection 
is a complete set of instruments and apparatus used 
by a professional surveyor, John Thompson, of 
Witherley, Leicestershire, some 150 years ago. 
These include a level with a 13-in. telescope and a 
5-in. level with a micrometer screw adjustment at 


the side, inscribed “* Made by Tho. Wright Instru- | 


ment Maker to His Royal Highness the Prince 
1724”°; a 16-in. circumferentor graduated to 
4} deg. in one quadrant ; an 18}-in. plane table and 
tripod by G. Adams, London ; a 29-in. pantograph 
by the same maker; and two Gunters’ chains. 
The plane table, which was designed by John 
Thompson himself, is notable in that it has a special 


tilting arrangement on the head which enables | 


the table to be fixed in a vertical plane or at any 
angle with the horizontal. 
is that the rules are arranged so that they can be 


raised by adjusting screws above the surface of the | 


table, or lowered flush with it. Thompson’s field 
note books are also exhibited, and these should be 
of particular interest to a modern surveyor. 

The modern theodolite provides an excellent 
example of improvements and refinements made to 


The | 


It was described by the inventor | 


Many | 


Another unique feature | 
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crude design. 


‘in detail by his son, Thomas, in 1571. 


deg., and a vertical semicircle divided into 180 deg., 
jangles. It was intended for use in connection with 
gunnery. Until a few years ago no example of a 
Digges’ theodolite was known to be in existence, but 
an instrument was discovered in the library of St. 
John’s College in 1925 and, after cleaning, this 
was found to be inscribed with the name of the 
maker, Humphrey Cole, 1586. Cole is known to 
have made use of Digges’ writings, and there can 
therefore be little doubt that he was the first maker 
of the theodolite. The Cole theodolite is illustrated 
in Fig. 9, but the horizontal circle there shown has 
been restored. The pivot of the magnetic compass 


| 


and the plummet were in position when the instru- | 


ment was found. The alidade or sighting bar is 
interesting, in that it has a pinhole and rifle sight, 
a form of sight which was probably then used for the 
first time. 

A comparatively modern theodolite was included 
in a collection of instruments presented to the 
Museum by the Royal Astronomical Society in 1931. 
This is the Fuller theodolite made by T. Jones, of 
| Charing Cross, c. 1840. It has a horizontal circle, 
20 in. in diameter, divided on silver and reading to 
seconds of are by three micrometer microscopes 
mounted on a rotating frame concentric with the 
circle. The case containing collection of instruments 
presented by the Royal Astronomical Society is 
shown in Fig. 10, and the Fuller theodolite can be 
seen in the centre. In this case there is also a 30-in. 
transit telescope provided with levels and a divided 
circle, as in the great theodolite of the Trigono- 
metrical Survey. 

There is apparently no example of an early 
surveyors’ telescopic level in the collection, but 
there is an interesting water tube level dating from 
about 1700. The base plate is 9 in. in length and is 
supported on two bosses at one end and by the point 
of a micrometer screw at the other, thus providing 
an early example of three-point suspension. A 
| cireular bubble level exhibited, of about the same 
| date, is believed to be the earliest of this type in 


with an alidade provided with sights for measuring 
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| 
|existence. It is mounted on a base plate 5 in. in 


| diameter, provided with three adjusting screws, and 
|the centre of the top glass is marked by two con- 
centric rings to facilitate adjustment. The makers’ 
|name is not marked on this instrument, but it is 
thought to be the work of John Rowley, of London, 
| instrument maker to Sir Isaac Newton, and Rowley 
may be regarded as the inventor of this type of 
level in default of any better information. A level 
of great historical interest is Wren’s bowl level, 
| which is believed to have been used by him when 
surveying London after the Great Fire. It was 
| described to the Royal Society on December 5, 
1666, and was designed for “ taking the horizon 
levery way in a circle.” The instrument exhibited 
has been restored, but it comprises a hemispherical 
glass bowl, with an accurately ground rim, mounted 
in a ball and socket joint. The bowl was adjusted so 
that a drop of mercury in it was concentric with a 
| ring marked on the glass near the bottom of the bowl 
‘and the ground rim was then level. An alidade 
| resting on the rim could thus be used for sighting on 
| distant objects in any direction. 
Specimens of early Chinese magnetic compasses 
| having a mark on the south-seeking pole are included 
|among the exhibits, and there is also a Gowin 
| Knight compass card. Oxford men, it appears, 
| took a prominent part in magnetic investigations 
lin the sixteenth and seventeenth centuries, and 
|about the middle of the eighteenth century great 
improvements were effected in the making of strong 
|magnets by two members of Magdalen, viz., Ser- 
|vington Savery and Dr. Gowin Knight. For a 
time, the latter practically held the monopoly of 
|making compasses for the Navy, as Lord Kelvin 
| did in more recent times. An example of one of the 
'latter’s compasses is exhibited on the main stair- 
| case. 

The compasses in the English series include one 
| inscribed Henricus Sutton Londini fecit 1661, which 
belonged to a plane table, as the dial is printed with 

the east and west points reversed. The collection 

| of lodestones may be mentioned here. One of these, 
| presented to the Ashmolean Museum by Maria, 
Countess of Westmorland, in 1756, is contained in 
a case resembling a coronet, and its total weight, 
| with the case and two iron poles, is 171 lb. The 
| armature supports a weight of 163 Ib., and it is 
interesting to note that this lodestone has appar- 
ently acquired an additional lifting power of 25 lb. 
since it was first presented to the museum. Many of 
the lodestones in the Lewis Evans collection have 
beautiful and costly mountings, which indicate 
the value set on them by their original owners in 
the sixteenth and seventeenth centuries. One small 
lodestone, of about 1750, weighs only 74 oz., but is 
capable of lifting a weight of 8 Ib. 

In addition to the measuring instruments, a few 
of which have been mentioned above, the museum 
includes numerous examples of early physical and 
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chemical apparatus. A particularly interesting exhi 
bit of this class is a reconstruction of Boyle’s original 
air pump made by Robert Hooke in Boyle’s labora- 
tory in the Oxford High-street about 1658. This 
consisted of a glass globe mounted over a cylinder, 
the piston of which was operated by hand through 
rack and pinion gear. The valve between the 
cylinder and the globe was opened by hand during 
the outward stroke of the piston and closed during 
the inward stroke. In using this pump it was 
found that after the globe had been partially ex- 
hausted, the piston and rod were forced up by the 
external pressure, and it is suggested that this may 
have given Newcomen the idea for his atmospheric 
steam engine which was patented in 1705. There 
are two cases of chemical glassware which were used 
in the Ashmolean Laboratory between 1790 and 
1820, and models of the apparatus used by John 
Mayow in 1668 to prove the identity of the processes 
of combustion and respiration are also on view. 

We may finally mention some apparatus recently 
acquired at the sale of the effects of the late Conrad 
Cooke, of which the principal items are a portable 
equatorial telescope formerly the property of Dr. 
Wollaston, V.P.R.S., an electrical machine by Reed, 
Priestley’s ‘thunder house,’ Tainter’s grapho- 
phone, and the original apparatus used by Foucault 
for determining the velocity of light. 

In general, the apparatus is arranged chrono- 
logically, and in most cases a portrait of the inventor 
or owner, and a specimen of his handwriting is 
placed by the side of each instrument, which gives 
an air of reality and a personal touch to the exhibits. 
The latter, however, are rather crowded, which is 
all the more regrettable as ample space would be 
available in the building if the books at present 
stored in the basement could be removed. With 
such a wealth of original material for the teaching 
of the history of several sciences, it is a pity that 
one of the rooms could not be rendered available as 
a lecture room. It is also of hardly less importance 
that timely provision should »e made for an under- 
study to the present Curator, otherwise much 
informatiom is likely to be lost. 

Finally, we wish to express our indebtedness to 
Dr. Gunther for supplying us with the information 
on which this article has been based and to the 
proprietors of Country Life for the use of the photo- 
graphs from which Figs. 1, 2, and 6 have been 
reproduced. 





Encineers’ Batt.—The Committee of 
Management of the Benevolent Fund of the Institu- 
tion of Electrical Engineers, has informed us that the 
fund has benefited to the extent of 224/., this being the 
surplus available after defraying all the expenses of the 
ball held on February 17 
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THERMAL INSULATION. 


Tue Howard Lectures of the Royal Society 
of Arts were delivered this year by Dr. Ezer 
Griffiths, F.R.S., the subject being ‘ Thermal 
Insulation.”’ The first lecture took the form of a 
survey of heat-insulating materials and _ basic 
formule. The lecturer first discussed the require- 
ments for cold-storage insulators, and defined the 
thermal conductivity of a material, on the c.g.s. 
system, as the quantity of heat in gram calories 
which flows in one second through a cube of the ma- 
terial of l-cm. sides, when there is a difference of 
temperature of 1 deg. C. between the opposite 
faces. On the British system it is defined as the 
quantity of heat in British thermal units which 
flows through one square foot of the material one 
inch in thickness with a difference of temperature 
of 1 deg. F. between the faces. The number which 
expresses the thermal conductivity of a substance 
on the British system is thus 2,903 times that which 
would express the same conductivity on the c.g.s. 
system, and the conversion from one system to the 
other can therefore be effected by multiplying 
or dividing by this factor. 

Dr. Griffiths explained the properties of various 
materials and discussed their suitability for use 
as insulators in cold-storage work. He dealt 
in this way with cork in various forms, slag wool, 
compressed peat, charcoal, cellular rubber, sawdust, 
diatomaceous earth, &c. Of particular interest, 
perhaps, were his remarks on the use of aluminium 
foil for this purpose. Crumpled aluminium foil, 
he said, was applied in superimposed layers, the 
layers being kept apart by distance pieces or by 
crumpling the foil in such a manner that the ridges 
of successive layers touched. The principle involved 
was a combination of the low thermal conductivity 
of the air spaces between the layers of foil and the 
heat reflecting power of the bright metal surfaces 
formed by each layer. An advantage possessed 
by aluminium-foil insulation in comparison with 
most was its light weight. It would 
require only 54 Ib. of aluminium foil to insulate a 
railway wagon 38 ft. long, 7 ft. 9 in. wide and 
6 ft. 3 in. high, as compared with 27} cwt. of cork. 
The foil insulation would be composed of 9 layers 
with a total thickness of 3 in., and it would be 
applied to the sides, ends and roof of the wagon. 
The use of aluminium foil would, of course, neces- 
sitate supporting frames. 
crumpled aluminium, as measured at the National 
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Physical Laboratory, was 0-000099 
which is about the same as that of slab cork. 

Another insulating material dealt with 
aerated concrete. concrete, the lecturer 
stated, was invented by a Swedish architect, 
Axel Erikssen, its cellular structure being produced 
by the addition of small particles of aluminium 
to the cement. Slate ashes and lime 
mixed with the cement and the aluminium, reacting 
with the alkali mortar and water, formed hydrogen 
bubbles which resulted in the formation of small 
cavities throughout the mass. Another method 
of making cellular concrete, invented by Erik 
Christian Bayer, was to mix a tenacious foam with 
the concrete which after setting was left in a cellular 
form. As might be imagined, considerable work 
was necessary before a suitable foam was discovered. 
At first, mucilage and caseinates were tried, but 
later, certain soaps were found to answer require- 
ments, the addition of special albumins to the 
soap being found advantageous. The foam liquid 
was whipped in a machine for about 2 minutes 
and the foam was then forced into the concrete 
mixture by compressed air. The material could 
be produced with a specific gravity from about 
0-1 to 1-2, corresponding to from 95 per cent. to 
50 per cent., respectively, of the total volume in 
the voids. The lightest material, the lecturer 
stated, would only withstand a pressure of a few 
kilogrammes per square centimetre, but that having 
a specific gravity of 1-0 would resist a pressure of 
some 50 kilogrammes per square centimetre. 

Discussing the effect of density of packing on the 
insulating value of a compressible material, the 
lecturer described some experiments made with slag 
wool. Starting with a low density of packing, 
it was found that the thermal conductivity decreased 
with increasing density until a minimum was reached, 
after which the conductivity increased with the 
density. This feature, he said, was 
with the convection taking place in the interspaces. 
The lecturer also described experiments made to 
investigate the effect of convection currents in 
granular materials. From these he « yncluded 
that granular material effectively stopped convec- 
tion currents between horizontal surfaces, but did 
not completely stop circulation in the vicinity of 
vertical plane surfaces. The characteristics of 
insulators for steam engineering and for furnace 
work were also discussed in this lecture. 

The second lecture dealt with the measurement of 
heat conductivity, describing first the simple hot- 
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plate apparatus and then the guard-ring apparatus 
used to eliminate edge effects. A particularly 
interesting part of the lecture was that relating to the 
measurement of the thermal conductivity of the 
ground by the buried-sphere method recently 
developed at the National Physical Laboratory in 
connection with the Electrical Research Association. 
The lecturer pointed out that the ordinary methods 
of taking samples of the soil and testing them in the 
previously-mentioned apparatus was not entirely 
satisfactory since the test slab might not be repre- 
sentative of the ground in situ with regard to 
density, &c. To overcome this objection a heavy 
walled copper shell, 9 in. in diameter and provided 
with an internal heating coil having current and 
potential leads, was buried in the ground at a 
depth of several feet. The sphere was carried at 
the end of a heavy walled tube of the insulating 
material known as Keramot. In this tube the leads 
to the heating coil were enclosed. In the vicinity 
of the sphere a number of thermo-junctions were 
located so that the temperature gradient could be 
measured. 

With the 9 in. sphere, the thermo-junctions 
were located at distances of 6 in. 9 in. and 24 in. 
from the centre of the sphere, and one was also 
attached to the surface of the latter. The thermo- 
junctions were of copper-constantan wire soldered to 
short cylinders of copper screwed into the ends of 
Keramot tubing, care being taken to protect all 
parts liable to corrosion. By taking the temperatures 
indicated by the thermo-junctions and plotting them 
against the reciprocals of the distances of the 
junctions from the centre of the sphere the points 
were evenly spaced on a line and the thermal con- 
ductivity ‘£ was obtained from the formula: 

l 


Q = 


4 7 slope of line 


Q being the quantity of heat supplied to the sphere in 
unit time. With this apparatus the lecturer said he 
had also carried out a series of observations in which 
the temperature of the sphere was caused to vary 
in accordance with a sine law. The amplitude and 
time lag of the system of heat waves produced 
in the soil were measured at two points a known 
distance apart and from these two independent 
estimates of the diffusivity could be obtained. 
Various apparatus for measuring the thermal 
conductivity of electrical insulating materials were 
described, and of these we may mention that used 
for investigating the thermal resistivity of insulating 
materials after they have been applied to stator 
bars. For this purpose, imitation stator bars were 
constructed, built up in box form so that a flat 
heating coil could be inserted in the interior. A 
number of thermo-elements were pegged into the 
copper to give the temperature of the inner surface 
of the insulating material, while for measuring that 
of the outer surface a platinum-resistance thermo- 
meter was employed. This was in the form of a 
platinum wire 0-2 mm. in diameter and 6-5 m. long 


the absolute temperature ¢ at which this would 
occur was given by the expression 


3 JE 

where & is the conductivity of the material in c.g.s. 
units and d is the diameter of the pores in centi- 
metres. By substituting suitable values for the 
conductivity of firebrick it was clear that the tem- 
perature at which thermal insulation by minute air 
spaces broke down was considerably greater than 
any attained in practice. 

The remainder of the lecture was devoted to a 
study of the effect on heat transmission of metal 
parts projecting into the insulation, as is the case 
with the ribs of the hull in the insulated hold of a 
ship. The effects can be investigated by mathemati- 
cal, graphical, and experimental methods involving 
electrical measurements, which the lecturerexplained. 
In one case investigated, the ribs were assumed to 
be 27-in. apart and to extend 8 in. into the insula- 
tion, and their presence was shown to increase the 
heat flow by about 40 per cent. In another case 
the presence in a wall of insulating material 12 in. 
thick of a girder 6 in. deep by 3 in. wide was shown 
to be equivalent to an increase in the length of the 
wall of 7-2 in. 


been inserted as well as the Consolidated Act. 
Reflection shows, however, that this would have 
been rather unnecessary, and unduly added to 
cost, because the Rules do not so much have to be 
considered with respect to preceding Rules as the 
changes made in the Act have to be viewed in 
comparison with the previous Act. 

The Index appears to be accurate, and perhaps 
somewhat more complete than usual, extending 
as it does over 24 pages. At first sight, it seems 
difficult to use it, because it does not refer to pages 
of the book, but the Sections of the Act. Actual 
use proves the merit of this method of reference, 
because the Section mentioned can then immediately 
be found both in the Consolidated Act itself and in 
the detailed commentary by Sections, as well as 
in the general commentary, so that one reference 
in the Index gives a direct clue to the various 
parts of the work where the point in question is 
treated. 


Die Kiéltemaschine. By ODrtrw.-Inc. M. Hrmscn. 
Second Edition. Berlin: Julius Springer. [Price 36 
marks 


A SECOND edition of this comprehensive text-book 
on refrigeration has made its appearance, and to 
those familiar with the first, the following excerpt 





The third and last lecture of the series dealt with 
the applications of insulating materials in the 
transport and storage of foodstuffs. For large cold 
stores the most satisfactory method of structure 
was a steel-framed building panelled in brick; it 
was essential, however, to clothe all the steel with 
concrete since if this were omitted conduction took 
place along the beams and gave rise to excessive 
sweating. As an example of modern construction 
of this class he described the quayside pre-cooling 
plants for fruit in the Union of South Africa, designed 
by Mr. Edgar A. Griffiths. These plants, which are 
capable of handling 10,000 shipping tons of fruit a 
week, were illustrated and described in ENGINEER- 
ING, vol. cxxvii, page 93 (1929). 





LITERATURE. 
——_.— _- 

The Patents and Designs Acts. By Lorp Marks and 
R. A. WOLSTENHOLME. London: Sweet and Maxwell, 
Limited. [Price, 12s. 6d. net.) 

Tus book is an explanation and commentary on the 

Amendments introduced by the 1932 Act, with 

Memoranda of cardinal points concerning statutory 

requirements, including the Patents and Designs 

Acts 1907 to 1932 in consolidated form, with a 

detailed Index to the Acts, by the Right Hon. the 

Lord Marks and one of his partners. Probably, 


dation of the Acts, according to which the parts 
repealed by the Act of 1932 are printed in italics 
within brackets, and the substitutions and additions 
made by that Act in heavier type. The Consolidated 





Act forms the middle section of the book, and it is 


the most convenient feature is the method of consoli- | 


| from the author’s preface will be sufficient induce- 

ment to make them wish to inspect the new volume. 
| Investigations into the preservation of provisions 
land the laws of heat transfer have made such 
| progress since the first appearance of this book in 
| 1924, that revision and addition have been found 
|to be necessary. To allow for this without undue 
‘enlargement, all historical reference has been 
| omitted, and repetition avoided. The general 
| arrangement of the book, however, remains un- 
| changed, except that the section devoted to calcula- 
| tions, which has been extended by further worked 
examples of modern refrigerating practice, has been 
relegated to the end of the book. Among the new 
material may be noted two-fluid and three-fluid 
absorption machines, new types of compound and 
rotary compressors, while the development of the 
|small shop and household refrigerator, with its 
automatic action, has received due attention. 

For those who are not familiar with Die Kalte- 
maschine, a more detailed summary of its contents 
may be desirable. The book is divided into four 
parts, principles, construction, operation, and the 
theory of refrigerating machinery, of which the first 
three sections are devoted more to description and 
statement of fact, and will therefore appeal to a 
wider circle of readers than the last portion. In 
the first section, practically every scheme of 
refrigerating plant, both of the compression and 
of the absorption type, is described with the aid of 
| special diagrams, which not only make the cycle of 
| operation easy to follow, but facilitate rapid com- 
|parisons. Some 14 different working media are 
| discussed with regard to their physical properties 
}and their suitability for refrigerating purposes, and 





wound in a spiral over the outer surface of the preceded by an Introduction, Memoranda of cardinal | a similar treatment is accorded to cooling media. 
insulation, the whole being cased in a wrapping of | points in regard to the protection of inventions, a| Research into the cold storage of victuals, plante, 
rubber tape. The bar thus prepared was mounted | general commentary on the main provisions of the | and skins has revealed, during the past few years, 
inan airstream. When steady conditions had been | Act of 1932, and a detailed commentary by Sections | how important are the biological properties of the 
reached a measurement of the energy supplied to | on the nature and effect of the Amendments intro-| goods in store, and the rate at which they are 
the heating coil, of the temperature of the inner and | duced by that Act. The end Section of the book | cooled. These aspects of the subject are treated 
outer surfaces of the insulation, and of the dimen- | js taken up by a rather detailed index. Preceding | fully ; the materials include such diverse substances 
sions of the insulation, enabled the resistivity of the | the Introduction is a reproduction of a fine specimen | as cucumbers and furs, while the properties discussed 
latter to be determined. The measurement of the | of the Great Seal of England, as applied to old Letters |range from their scent to their vitamin content. 
thickness of the insulation presented some difficulty. | Patent. for inventions, this reproduction being of | For those who require further details, ample refer- 


Actually it was determined by taking the overall 


thickness of the bar, by means of a micrometer, with | 


and without the insulation, but the measurement 
could not be made better than to the nearest 
0-1 mm. on a total of 3 mm. 

An interesting point in connection with high- 
temperature heat insulation was mentioned by the 
lecturer, who pointed out that whilst, at low 
temperatures, the efficiency of heat-insulating 
materials depended upon the presence of minute air 
spaces, at high temperatures the effect of the air 
spaces in reducing heat transmission fell off rapidly 
owing to the radiation across the gaps. Mellor 
had pointed out that at a certain temperature the 
radiation transfer across a gap could equal the con- 
duction which would occur if the gap were filled with 
solid material. It had been shown, however, that 


| somewhat more than usual quality. 
| The Introduction to the work contains an apposite 
|extract from Dickens’ “A Poor Man’s Tale of a 
| Patent,” describing the lengthy and costly procedure 
\for patenting inventions in bygone days, when 
| the official fees for a British Patent came to about 
| three hundred pounds. As to the alterations made 
| by the Act of 1932, these have been dealt with 
previously (compare ENGINEERING, May 20, 1932, 
page 604, and November 18, 1932, page 600). 
Although these alterations are incorporated in 
the Consolidated Act as customarily printed, there 
is no guide in that form of printing to bring these 
alterations to one’s mind, so that in practice there 


much appreciated. As a point of criticism, the | 





question arises whether the Rules could not have 


is no doubt the form used in this work will be very | 


jences to the sources of information are given 
throughout. 

Sectional drawings and photographs are used to 
illustrate the details of construction described in the 
| second part of the book. They are taken in the main 
| from German sources, but a number of examples of 
British and American machines are introduced 
where the latter differ from the usual German 
practice. The diversity in condenser and evaporator 
constructions which are described, will be found 
interesting, and the examples given of automatic 
regulation, both of the single and double-stage 
type, should make the reader fully conversant with 
this later development. The applications of refrigera- 
tion are increasing year by year, and in addition 
to the more familiar examples of ice-making, and the 
cold-storage of fruit and meat both ashore and 
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afloat, the conditions required for the satisfactory |The author was therefore fortunate, especially in | historical method, and with one or two excessively 
cooling of such specialities as fish, oil, chemical| view of the recent lamented death of Sir Dugald, | sententious lapses, the moralisings are useful and 
solutions, photographic emulsions, and similar | in securing from him a foreword of brief introduc-| interesting. Some of his pronouncements are 
profoundly wise; others, dogmatically prophetic, 
It is, on the 


commodities are enumerated. | tion, possibly the last work of a great worker in this 
The author has not forgotten that the efficient | field. ‘ Truth sits on the lips of dying men,” and|can be judged only in the future. 
operation of a refrigerating plant is the first con-|it is interesting to observe how in the foreword| whole, to be regretted when an historical writer 
sideration, and in the third section he explains how | the effort at concision, perhaps weary but not| assumes the mantle of the prophet, but in the 
to obtain and maintain efficient conditions of | wearisome, is focused on ignition. Sir Dugald|writing of technical history neither the Oxford 
pressure and temperature, giving causes and effects | Clerk recalled the predominant troubles of his|school nor the Continental methods have yet 
of irregular conditions, and some useful notes on | earlier days as ignition troubles, and his impression | attained much influence. 
To the designer, the final section, com-|of the latest phase in oil-engine development is In the arrangement of his matter the author 





testing. 

prising more than a third of this 650-page book, and | compression ignition, or the abolition of ignition | betrays a rather disordered view : his first chapter, 
" " . . . | rr: . ° : . . ey “ . . os es . - 
dealing with the theory, will prove particularly | apparatus. This impression is interesting. entitled “ Historic,” is surely a surprising innova- 
valuable, for not only is the subject of pure refrigera- | In his preface the author describes his book as| tion for an historical] treatise, more especially so 


tion considered, but in addition, those many |" & summary of the more important incidents that| since the remaining 23 very brief chapters are 
problems dealing with the various heat exchanges | have had some bearing on the development of the | almost all concerned with functional subdivisions of 
which take place in the modern plant. The author | internal-combustion engine towards the direct- the subject. It is only fair to add, however, that 
and publisher are to be congratulated upon the | injection heavy-oil engine of to-day, a prime mover|in most of these chapters the subject-matter 1s 
merits of this publication, which can be recommended | that is the embodiment of the hopes and ambitions | viewed with at least one eye on history, and although 
to all interested in the main phases of the subject, | of the workers of the past, and which is, to-day, there are occasional lapses into bathos, it must be 
and to whom the German 'anguage presents no | visualised as mounted on the plinth termed finality.” | recorded that here and there an observation seems 
difficulty. | This quotation sums up the author's historical | inspired. It is pleasant to see, in effect, how the 
|method and affords a sample of his style very | author loves his subject, and a reade1 would be a 
The History of the Oil Engine. By Anraur F. Evans. |nearly at its worst. “ From time to time,” the dull dog who failed to find much of interest. The 

London : Sampson, Low, Marston & Company, Limited. | author adds, “ new volumes of this work will be printing and paper are very pleasing apart from the 

[Price 360. net.) | published ... but in the future volumes the | illustrations, which in some instances are exces- 
Tus is a baffling book for a careful reviewer. Full | heavy-oil engine will be the sole objective.” It is | sively reduced and too full of detail. A name index 
f good things, material and otherwise, it has | rare that a historian can view the future with such | and a patent index are given at the end of the book, 
occasional peculiarities that suspend the attention. | certainty, even though he may wish to do so. The} and these should add much utility to the work on 
If ever a man was qualified to write a History of the | author describes his method as a mixture of criti-| occasions of informal reference. On the whole, 
Oil Engine, Sir Dugald Clerk was the man; and leism of the material product and moralising “on | however, we regard the book as a fireside volume 
he could have done it with great ease, as those who | the line of thought that has produced the same.” | for the older, or younger, student inclined slightly 
enjoyed his reminiscent conversation will concede.!It is not easy to quarrel with his notion of an! to unbend. 
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Fie. 10. ConTrRot AND INSTRUMENT Room. 


COKE-OVEN AND RECOVERY 
PLANT AT IRLAM. 


THE new coke ovens of Messrs. The Lancashire 
Steel Corporation, Limited, which were opened by 
H.R.H. Prince George on May 9, have been in- 
stalled by the Corporation as part of a comprehensive 
scheme for modernising and centralising their equip- 
ment. The coke ovens, which are situated close to 
the steel works at Irlam, near Warrington, are of the 
latest Becker type, and constitute a centralised plant 
for the production of the coke required in the blast 
furnaces for the manufacture of pig-iron. The layout 
includes a by-product plant of the semi-direct type, 
with equipment for the recovery of crude tar, sulphate 
of ammonia, and benzol, the latter being rectified for 
the production of motor fuel. The gas leaving the 
benzol scrubbers passes into a holder, from which it is 
delivered in part to the coke-oven battery and in part 
to the steel plant. The whole plant, which is illus- 
trated in Figs. 1 to 14, on this and the opposite pages, on 
page 546, and on Plate XXXII, is of the most modern 
type, and in conjunction with the new machinery in- 
stalled in the steel works, affords convincing evidence 
of the progressive policy of the Corporation. The com- 
plete coke-oven and recovery plant was designed and 
erected by Messrs. The Woodall-Duckham Vertical 
Retort and Oven Construction Company (1920), Limited, 
136-150, Victoria-street, London, 8.W.1. 

In describing the plant, of which the layout is 
shown in Fig. 1, it will be convenient to commence 
with the delivery of the raw coal to the site. The coal 
is received by rail and, on arrival, the wagons are 
marshalled, on the siding shown in the figure, into 
trains of suitable classes. They then pass to a wagon 
tippler for discharge into the coal track hopper. 
From the latter, the coal is delivered to the raw-coal 
bunkers by means of a belt conveyor. The position 
of these bunkers is shown in the plan, Fig. 1, and it 
will be seen that they are adjacent to the washery, the 
coal passing from the bunkers to the washery through a 
dust-extraction plant. The washery, shown in Fig. 3, 
Plate XXXII, with the slurry tower to the right, is of 
the automatic Baum type, with a capacity of 125 tons 
per hour. The washed and dewatered coal is finally 
delivered by another conveyor to the blending bunkers, 
where provision is also made for further draining of the 
coal before it is discharged on to revolving tables to 
regulate the proportion of each class. The mixture 
of dust originally extracted from the raw coal with 
the recovered slurry is added to the blended washed 
coals in suitable proportion, and the mixture is then 
delivered to a crushing plant for reduction to a finely- 
pulverised state. The blending bunkers are provided 
with six separate compartments with a total capacity 
of 2,000 tons, while a further hopper is provided for 
the mixture of dust and slurry. The main bunkers 
are designed both for blending and drainage, and below 
each is the revolving table, already referred to, to 
regulate the exact rate of discharge on to the common 





conveyor which carries the coal to the crushing plant. 
A view showing the revolving tables below the bunkers 
is given in Fig. 11, page 546. The crushing plant consists 
of two machines of the hammer-mill type, only one 
machine being normally in operation, the other acting 
as a standby. Each machine is direct driven by electric 
motor through a flexible coupling, and is capable of 
reducing the coal so that 80 per cent. will pass through 
a }4-in. mesh. After leaving the crushers, the coal is 
conveyed by belt to the ovens bunkers, which have a 
capacity of 2,000 tons of washed crushed coal. The 
bunker is built in five bays, with four hoppers to each 
bay, and is divided into two compartments, with 
capacities of 1,600 tons and 400 tons, respectively. 
The smaller compartment serves as a test compartment, 
as required. Each of the 20 hoppers has a discharge 
gate which is hand operated from a platform beneath 
the bunker. 

The ovens, which are illustrated in Figs. 2, 4, 5 and 6, 
Plate XXXII, are of the Becker regenerative combina- 
tion type, and are generally similar to those installed at 
the Normanby Park Works of Messrs. John Lysaght, 
Limited, and described in ENGINEERING, vol. cxxxiv, 
page 76 (1932). There are 51 ovens arranged in a 
single battery with the bunkers at one end. Each oven 
is 40 ft. 8 in. long between doors, 13 ft. high, and has 
an average width of 16 in. The holding capacity is 
651 cu. ft., and the ovens are capable of producing 
5,000 tons of coke per week. The oven brickwork, 
from the pad upward, is constructed entirely of first- 
quality silica, with the exception of the filling in the 
regenerators and the end walls adjacent to the pinion 
walls. The oven jambs, regenerator facings, and 
tops are insulated, the latter having a finish of paving 
bricks. The pinion walls at each end of the battery 
are constructed in concrete, and are provided with 
substantial wing walls. Waste-gas flues, in concrete 
with a firebrick lining, are built along each side of 
the battery, and lead into a single flue connected to 
the stack. The latter, which can be seen in Fig. 2, 
is 260 ft. high, and is lined with firebrick for the first 
50 ft. above the waste-gas inlet. The ovens are heated 
by means of coke-oven gas, but are designed so that 
they can also be operated with blast-furnace gas. 
The path of the gases in the latter case was descri 
in connection with the Lysaght plant, already referred 
to, but is somewhat different when coke-oven gas is 
employed. It will be recalled that the heating system 
consists of a series of vertical flues on each side of 
each oven, with two regenerators built under each 
series of flues. When employing coke-oven gas, both 
regenerators are used for preheating the air required 
for combustion. The gas is delivered through a 
horizontal conduit carried on the brickwork between 
the top of the regenerator and the bottom of the verti- 
cal flues. From the conduit, the gas passes by means 
of a calibrated nozzle and vertical duct into the bottom 
of each vertical flue, where it mixes with the preheated 
air. The air and gas come together with a stream-line 
effect, and the combustion zone is evenly distributed 





throughout the height of the vertical flues, The 
products of combustion are collected from the top of 
each group of vertical flues, and carried over the top 
of the oven by means of cross-over flues. There are 
six such flues to each alternate oven, none being 
required for the intermediate ovens. From these flues, 
the waste gas is distributed into an equivalent number 
of vertical flues on the other side of the oven. It 
travels down these flues into the two regenerators 
immediately below, and passes through them to the 
waste-gas flues, giving up heat to the chequer filling 
in transit, Upon reversal, which is automatically 
controlled, the air travels up the regenerators, through 
which waste gas has previously passed, meets the coke- 
oven gas, and combustion takes place upwards. The 
procul of combustion travel through the cross-over 

ues, down the flues up which the burning gas has 
previously passed, and finally pass out through the 
corresponding regenerators. The arrangement ensures 
that the travel of the gases throughout the system is 
short and unidirectional, and that there is therefore 
a low-pressure differential and absence of leakage. 
The velocity of the gases is slow and uniform, so that 
good regulation can be readily secured. By employing 
the principle of the cross-over flue in the construction 
of the battery, great strength is obtained, as the 
horizontal flues are reduced to a minimum, both in 
number and cross-sectional area. 

The reversing machine, which can be seen in Fig. 10, 
is placed in an operating and instrument room at the 
end of the battery. The gearing of the machine is 
totally enclosed, and runs in oil. Electric-motor 
drive is normally used, but a steam-operated or air- 
operated stand-by is provided, and can be used in the 
event of failure of the electric supply. The action of 
the machine is controlled by an electric clock, which 
can be set to operate the reversing mechanism at 
various time intervals. Should the clock fail to operate 
at the pre-determined time for any reason, an adjustable 
water clock causes warning to be given on a steam 
siren. A hand-operated decarbonising machine is 
also located in the operating room, and actuates the 
mechanism which raises the air lids on the gas guns to 
remove carbon deposits. The gas and steam meters 
for the plant as a whole are located in the same room. 
Three orifice-type Electroflo meters of the indicating, 
recording and integrating type are provided, one for 
the total coke-oven gas produced, one for the gas used 
in heating the ovens, and the third for the surplus 
gas. Steam meters of the same type are provided for 
the steam supply to the by-product and benzol plants. 
In addition, there is a recording pyrometer for the 
waste gases, pressure gauges for the fuel gas, and 
gauges for the stack draught. 

Turning now to the auxiliary apparatus connected 
with the ovens, an electrically-driven coal-charging 
car, with a total capacity of about 15 tons, runs along 
the top of the battery. This car, which is shown in 
Fig. 6, Plate X X XII, is provided with four steel hoppers, 
each fitted with an electrically-operated stirrer and 
an adjustable measuring device. Each hopper is also 
provided with a cast-iron drop sleeve for directing the 
coal into the ovens, and a steel sliding gate. The drop 
sleeves are operated by a lever interlocked with the 
traction motor, so that the car cannot be moved with 
the sleeves down. The sliding gates are individually 
operated by hand levers. The coal is weighed into the 
car before charging, the weighing machine having a 
capacity of some 50 tons, and being provided with 
ticket-printing equipment for recording the weights. 
An electrically-operated coal hoist is installed for 
returning any coal withdrawn during the levelling of 
the ovens, and returning it to the coal-charging car. 

When carbonisation is completed, the coke is dis- 
charged by a pusher machine into a coke-quenching 
car. This machine, which is seen in the foreground in 
Fig. 5, runs on rails laid on a_ reinforced-concrete 
foundation along the full length of the battery. The 
machine generally resembles similar appliances pre- 
viously described in our columns, the ram _ being 
built up of structural steel with a cast-steel head. 
The leveller bar is rope-driven, and a door extractor 
with a slewing action is fitted for handling the self- 
sealing oven doors. The travelling motion, ram, 
leveller bar, and door extractor are all operated by 
separate electric motors. 

The coke is received in a coke-quenching car running 
on a standard-gauge track on the other side of the 
ovens. This car, which can be seen in Fig. 4, has a 
capacity of approximately 10 tons of coke. The 
bottom is constructed of sloping cast-steel plates, and 
the ends are lined with cast-iron plates. The car 
has two side gates of ribbed cast-steel, operated by air 
cylinders. It is hauled by an electric locomotive, on 
which is mounted a motor-driven air compressor for 
operating the gates of the car. The oven doors are 
removed and replaced by an electrically-operated 
combined door lifter and coke guide, which can also 
be seen in Fig. 4. This machine runs along a 
track on the coke side platform, and forms a guide and 
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support through which the coke is pushed into the 


quenching car. The latter, with its load of hot coke, 
runs into a quenching station of the re-circulating type 
placed at one end of the battery, as indicated in Fig. 1. 
The water is delivered to the quenching sprays from a 
10,000-gallon overhead tank, the pipe line being 16 in. 
in diameter, and fitted with an hydraulically-operated 
quick-opening valve, which is brought into action by 
the electric locomotive as it enters the station. The 
water is delivered from the hot well to the quenching 
tank by an electrically-operated pump with a capacity 
of 25,000 gallons per hour, a duplicate pump being 
provided as a standby. Both pumps are auto- 
matically controlled by a float in the overhead tank. 
After quenching, the coke is discharged on to the 
inclined wharf shown in Fig. 7, Plate XXXII. This 
wharf, which is 160 ft. long, is situated alongside the 
quenching car track, as shown, and is constructed in 
reinforced concrete, covered with hard-burnt blue tiles. 
After cooling on the wharf, the coke is fed through 
hand-operated finger-type regulating gates to a 36-in. 
belt conveyor, from which it is carried by a conveying 
system to the coke-screening plant. 

The conveyor system is shown in the plan, Fig. 1. 
The screening plant consists of a double-deck Gyrex 
sereen capable of separating all the coke above 1} in. 
in size, and screening the remainder into 1}-in. to 1-in. 
and 1-in. to Osizes. The coke over 1} in. in size is fed on 
toa belt conveyor, which delivers it on to a shuttle belt 
for distribution into the blast-furnace bins. The coke 
below 1 in. is taken by a short belt which feeds it on 
to a single-deck Hummer-type screen, which separates 
it into two sizes, | in. to } in. and 4in. to0. Provision 
is made for delivering the whole of the coke above 
1 in. on to the blast-furnace conveyor, or alternatively, 
the 1}-in. to l-in. size can be delivered into a 40-ton 
storage hopper. The remaining two sizes are stored 
in hoppers of similar capacity, the three hoppers being 
of steel construction, and discharging into wagons 
on a track below the coke-screening station. About 
4 per cent. of the coke produced is over | in. in size, 
and can be used in the blast furnaces. The coke belt 
for the latter is provided with an automatic weighing 
and totalising machine. 

As regards the disposal of the gas, the crude gas 
leaving the ovens through the ascension pipes passes 
into a steel gas-collecting main. The ascension pipes 
can be seen on the right in Fig. 6, and the collecting 
main is indicated in Fig. 1, and can also be clearly seen 
in Fig. 5. One ascension pipe lined with insulat- 
ing material is provided for each oven, and each 
pipe is fitted with a spray for liquor flushing. Sprays 
are also provided in the main at alternate ovens, and 
the main is equipped at each end with a liquor-sealed 
bleeder. From the collecting main, the gas passes 
through a cast-steel offtake into a suction main, sup- 
ported on a steel bridge over the pusher track. This 
main can be seen in Figs. 5 and 8, and in the latter 
view, it will be seen that it terminates at a downcomer 
before the primary coolers. The flushing liquor, 
which runs in a closed circuit, is returned at the 
downcomer to a liquor-flushing and separating tank 
of approximately 36,000 gallons capacity. Two liquor- 
tlushing centrifugal pumps, one electrically-driven and 
the other steam-turbine driven, are provided, each 
having a capacity of 47,000 gallons per hour. One of 
the pumps normally acts as a standby. Special 
liquor strainers are fitted after the pumps to prevent 
suspended matter reaching the sprays. A gas-pressure 
regulator, consisting of a butterfly valve in the suction 
valve controlled by an “‘ Askania ’’ governor, maintains 
a constant pressure in the collecting main. 

The primary coolers are of the vertical-tube water- 
cooled type, two being normally in operation with one 
acting as a standby, After the tar and ammoniacal 
liquor have been condensed in the coolers, the gas is 
passed by exhausters to two combined tar extractors 
and reheaters. The extractors are of the “ P. & A.” 
type, with fixed circular bells, and the reheaters 
consist of steam radiator sections, arranged in the 
bottom of each combined unit. Two turbo exhausters 
are provided, cach capable of passing all the gas 
produced at the ovens, and delivering it against a 
normal pressure of 2} lb, pe square inch when running 
at a speed of about 4,000 r.p.m. Each exhauster is 
direct-coupled to a steam turbine operating with steam 
at 120 lb. per square inch, and exhausting against a 
back pressure of 15 1b. per square inch. An“ Askania ”’ 
governor, arranged to operate on either exhauster, is 
provided to give constant suction at the gas inlet to 
the exhausters. A controller is also fitted to maintain 
a constant pressure of 15 lb. per square inch in the 
exhaust-steam line to the wash oil and ammonia stills. 

On leaving the combined tar extractors and reheaters, 
the gas enters the ammonia saturators, two of which are 
provided, one acting as a standby. The saturators con- 
sist of steel shells with conical bottoms carried on cast- 
iron columns, and provided with dome-shaped cast-iron 
tops. They can be seen, together with the acid separa- 
tors, sulphate-loading platform, and acid tanks, in Fig. 9, 
Plate AXXII. The vessels are lead-lined, and pro- 
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vided with lead cracker pipes. The gas bubbles through 
the sulphuric acid bath in the saturators, and passes out 
through the separators, where any trace of sulphuric 
acid is removed. It will be noticed from the figure 
that the saturators are placed in the open, enabling 
the size of the sulphate house to be materially reduced, 
and facilitating maintenance and repair of the units. 

Each saturator is provided with a bronze salt ejector 
for discharging the sulphate produced, and each ejector 
is provided with an air separator for removing air 
from the wet sulphate. Compressed air for use in the 
sulphate and acid ejectors, and for elevating the acid 
from the storage to the feed tank, is supplied by a 
steam-driven compressor. The wet sulphate is ejected 
on to one of two drain tables consisting of cast-iron 
boxes lined with lead. After draining, it is dried in 
centrifuges, two of which are provided. Each of these 
has a capacity of approximately 750 lb. of sulphate. 
They are of the suspended self-balancing type, driven 
by steam engines. A water heater is installed to 
supply hot water for use in the centrifuges and for 
washing-down purposes. From the centrifuges, the 
sulphate is passed into a Wilton drier, where the salt is 
dried and neutralised. It is then discharged into an 
elevator and bagged, the bagging hopper being fitted 
with a weighing machine with self-registering device. 
A view of the by-product building, showing the Wilton 
drier and sulphate-bagging hopper with the weighing 
machine, is given in Fig. 12, page 546. 

The ammonia condensate from the primary coolers 
is distilled, the still having a capacity of 2,400 gallons 
of liquor per hour. The free section contains six trays, 
and the fixed section, nine. The ammonia so produced 
passes into the gas stream immediately before it 
enters the saturators. An orifice-type meter is provided 
for measuring the ammonia liquor entering the still, 
and lime slacking and mixing apparatus is installed 
for supplying lime-water to the still. Ammonia 
liquor from the liquor compartment of the flushing and 
separating tank is pumped into a weak-liquor storage 
tank having three days’ storage capacity. Two 
electrically-driven centrifugal pumps are provided to 
transfer the liquor from this tank to the still, one 
being a standby. Waste liquor from the still passes 
to a settling basin, and the decanted liquor is suitably 
disposed of. The tar from the tar compartment of the 
liquor-flushing and separating tank is delivered into 
a storage tank having a capacity equal to 10 days’ 
production. Drainage from the exhausters and tar 
extractors, and overflows from the tar and ammonia- 
liquid storage tanks, are received in a condensate drain 
pit, from which they are transferred into the tar and 
liquor storage tank by means of a pump, float-controlled 
by the level of the tar in the drain pit. A lead-lined 
liquor tank, with a capacity of 4,000 gallons, receives 
the acid drip in the gas main after the separators, and 
acts as a reservoir for emptying the saturators. A 
smaller mother liquor tank receives drainage from the 
floors and from acid drips, which is ejected to the 
larger tank. 

The final process of benzol recovery may now be 
considered. After leaving the saturators and acid 
separators, the gas passes through a hurdle-type final 
cooler, where the naphthalene is removed. The water 
from this cooler passes to a naphthalene separating 
sump of 700 cub. ft. working volume. After final 
cooling, the gas is debenzolised in three tower scrubbers, 
75 ft. high, packed with wooden hurdles. The gas 
passes up through the towers and meets a descending 
stream of wash oil which absorbs the crude benzol. 
The wash oil, enriched with benzol, is delivered into 
distilling apparatus provided with the necessary heat 
exchangers, condensers, and coolers. On its way to the 
still, the cool benzolised oil first passes through an 
orifice-type meter and into a vertical tube-type vapour- 
to-oil heat exchanger, wherein heat is transferred from 
the crude benzol vapour leaving the still to the benzo- 
lised wash oil. It then passes to an oil-to-oil heat 
exchanger, where heat is taken up from the hot 
debenzolised oil leaving the still. It is then steam- 
heated in a final heater, two of which are provided, 
one acting as a standby. On leaving the final heater, 
the preheated wash oil enters the cast-iron still, com- 
posed of a series of 15 trays, where the crude benzol 
is removed by intimate contact with steam. The 
crude benzol vapour passes from the still, through 
the vapour-to-oil heat exchanger, and into an open- 
type cooler with seven banks of 3-in. pipes, and thence 
into a separator for removal of water. The benzol 
flows into a tank of 10,000 gallons capacity for final 
drainage and storage. The hot debenzolised oil from 
the wash-oil still passes through the oil-to-oil heat 
exchanger into a hot-oil drain tank. Thence it is 
delivered by an electrically-driven centrifugal pump 
to a wash-oil cooler, having eight banks of 2-in. 
galvanised pipes. The cooled wash oil flows to the 
wash-oil circulating tank, whence it is pumped over 
scrubbers. Three electrically-driven circulating pumps, 
each of 11,000 gallons per hour capacity, are provided 
for this duty, one pump forming a standby. Two 
wash-oil storage tanks of 4,000 gallons c-.pacity are pro- 
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vided, one for the fresh and the other for the old wash 
oi]. A view in the interior of the benzol building, show- 
ing the wash-oil still, the vapour-to-oil heat exchanger, 
and the final heaters, is given in Fig. 13, page 546. 

The rectification plant, shown in Fig. 14, comprises 
two stills with columns, dephlegmators and coolers, 
an agitator, naphthalene pans, and suitable tanks for 
intermediate and final products. The first still is 
charged with crude benzol and produces “ once-run ” 
distillates, consisting of benzol and heavy naphtha. 
The benzol is charged into the agitator, in which it is 
washed with acid, soda, and water, before treatment 
in the final still, the inhibitor process being employed. 
The rectification of the washed product is carried out 
in this still, and the motor benzol produced is delivered 
into a 5,000-gallon running tank, from which it is 
pumped to a 50,000-gallon storage tank. The primary 
still residue passes to the naphthalene pans, where 
naphthalene is crystallised out. In addition to the 
storage for crude and final products, accommodation is 
provided for about 46,000 gallons of intermediate 
products in their respective tanks. 

After leaving the benzol scrubbers, the gas passes 
through the total-capacity gas meter before entering 
the gas holder, which is of 20,000 cub. ft. capacity. 
This holder is designed to maintain a constant pressure 
at the battery, and to serve as a reservoir for the gas 
during reversal periods. From the holder, the gas 
passes into a header, from which separate lines are 
carried to the battery, bleeder, and steel plant. The 
surplus and bleeder lines are each equipped with 
automatic valves regulated by the position of the holder. 

A special plant, of which the position is indicated in 
Fig. 1, has been installed for dealing with coke brought 
from outside sources. This will handle eight wagons 
per hour, the loaded wagons being brought on a gravity 
road to an electrically-driven cradle-type side-discharge 
hopper, designed for a high lift on to the coke wharf. 
This wharf is arranged alongside the main wharf, 
and feeds through a finger-type discharge gate on to 
the main conveyor belt for delivery to the coke-screening 
plant. 


WORLD PETROLEUM CONGRESS. 


On page 197 ante, we gave a brief outline of the 
preliminary programme of the World Petroleum 
Congress, organised by the Institution of Petroleum 
Technologists, and to be held at the Imperial College 
of Science and Technology, South Kensington, London, 
S.W. 7, from July 19 to July 25. A more detailed 
programme has recently been issued, and we summarise 
this below. As previously announced, the Congress 
comprises geological, production, refining and chemical 
engineering, and standardisation sections, and morning 
and afternoon sessions will be held in each section, from 
10.30 a.m. to 12.30 p.m., and from 2.30 p.m. to 4.30 p.m. 


GEOLOGICAL SECTION. 


July 20: Modern Developments in Geological 
Exploration. July 21: Geological Significance of the 


Regional Distribution of Oilfields. July 24: Geological 


Aspects of Oilfield Development. 


PRODUCTION SECTION. 

July 21: Production. Gas 
Collection and Treatment. July 24: Oil Collection 
and Treatment. Transport of Oil. July 25. Measure- 
ment of Oil in Bulk (Joint Session with Standardisation 
Section.) 


July 20: Drilling. 


REFINING AND CHEMICAL ENGINEERING SECTION. 

July 20: Hydrogenation. Bituminous Materials. 
Nomenclature from the Legal Aspect (Joint Session 
with Standardisation Section). July 21: Extraction 
Processes for the Refining of Oil. Kerosene. July 24: 
The Refining of Cracked Gasolines and the Use of 
Inhibitors for Gum Prevention. Fuels for High- 
Speed Compression-Ignition Engines, their Qualities 
and Methods of Knock-Rating. Alternative Fuels. 
Petroleum as a Chemical Raw Material. 


STANDARDISATION SECTION. 

July 20: Nomenclature from the Legal Aspect 
(Joint Session with the Refining and Chemical- 
Engineering Section). Testing of Bituminous 
Materials, July 21: Determination of Gum in 
Gasoline. The Tendency to Smoke of Kerosene 
(Joint Session with Refining and Chemical Engineering 

Lubricating 


Section). Viscosity and its Expression. 
Oil. July 24. Knock-Rating. July 25: Measure- 


ment of Oil in Bulk (Joint Session with Production 
Section). International Co-operation in Standardisa- 
tion (Joint Session of all Sections). Formal Adoption 
of Resolutions passed. (Joint Session of all Sections). 

The main subjects are divided up into several sub- 
sections, in each of which a number of contributions 
are to be dealt with. Several social functions have 
been arranged and particulars regarding these may be 
obtained from the Secretary, World Petroleum Congress, 
Aldine House, Bedford Street, London, W.C.2. 














May 19, 1933-1 


THE IRON AND STEEL INSTITUTE. 
(Continued from page 526.) 

CONTINUING our report of the annual meeting of 
the Iron and Steel Institute, held at the Institu- 
tion of Civil Engineers, London, on Thursday and 
Friday, May 4 and 5, we have now to deal with 
the final paper taken on the morning of May 4, 
and with those of the afternoon of that day. 


AMERICAN Biast-FuURNACE DESIGN AND PRACTICE. 


The third and last paper dealt with by the meeting 
on Thursday morning was a contribution by Mr. 
W. A. Haven, of Cleveland, Ohio, U.S.A., on 
“Recent Developments in American Blast-Furnace 
Design and Practice.”” This will be found reprinted 
on page 501 of our issue of May 5. In the un- 
avoidable absence of the author, the Secretary read 
a brief resumé of the paper. 

In opening the discussion, Professor H. Louis 
said that, near the end of his paper, the author 
had stated that, without detracting from the justly 
high reputation of the operators of past generations, 
it might be stated that American blast-furnaces 
had probably never been under more capable 
management than they were now. Professor Louis 
thought that he had perhaps not been quite fair to 
the blast-furnacemen of the past, and, moreover, it 
should be remembered that they had used anthracite 
as fuel, whereas coke was now employed. His 
own early training in blast-furnace work had been 
obtained in America in 1878, and it was his convic- 
tion that American blast-furnacemen of those days 
were giants; they had laid the foundations of the 
process used at the present time. 

Mr. W. J. Brooke thought that the whole paper 
was a description of the culmination of a period 
characterised by abnormal striving after enormous 
outputs. The author had referred with pride to the 
fact that furnace after furnace in the United States, 
capable of producing over 1,000 tons of pig iron a 
day, had been designed and operated. It was signifi- 
cant that the introduction of this excessively large 
furnace capacity had taken place during the years 
1928 to 1930, and it was further significant that these 
were “ years of profitless prosperity.” We were no 
doubt expected to congratulate blast-furnace 
engineers and operators on the fact of being able to 
produce 1,000 tons of pig iron per day from one 
unit. He was not sure, however, that this should be 
done, because, if we were prepared to spend the 
necessary amount of money there were plenty of 
engineers to-day who were capable of designing 
such furnaces, but the designing of plants capable of 
these large outputs, and the production of the out- 
puts from them, was a very much simpler matter 
than the selling of the product when it had been 
made. The plea given in justification of the building 
of larger and still larger units was usually that the 
greater the “ divisor’ by so much would production 
costs be lowered, and up to a point this might be 
true. One began to doubt the wisdom of such a 
course, however, when reading further on in the 
paper, and finding that, owing to the force of 
circumstances having prevented such huge and 
unwieldy plants being operated to their fullest 
capacity, by force majeure they had had to be 
worked at a low rate of output. A large portion of 
the paper was devoted to showing how the industry 
should now approach the question of reduction in 
costs and among many other matters the author 
referred to the utilisation of by-products, chiefly gas. 
Here he was on the right lines. By relying too much 
upon mass production to cheapen costs, sufficient 
attention had not been paid, in the past, to the great 
benefits to be obtained from a due regard to fuel 
economy and heat conservation. Attention to 
matters of this description had enabled substantial 
savings in production costs to be made, not only 
without increasing the output divisor, but in many 
cases working with a much diminished divisor. 

Mr. James Henderson said that cheap pig iron was 
the basis of our steel industry, and it would be 
profitable to look into the paper to see what could 
be usefully applied to our own conditions. Some 
reference had been made to sintering; we, in this 
country, had built and used sintering plants for a 
number of years past, and the new installations at 
Corby and at Dagenham were equipped with 
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le modern sintering plants. He was glad to be able to 
| announce that recently his directors had sanctioned 
the construction of a sintering plant at the Froding- 
ham and Appleby works. Reference had also been 
made to blast-furnace gas cleaning, but the figures 
given for costs were difficult to compare with our 
own on account of the vagaries of the exchange. 
In one of the works with which he was connected 
a plant capable of dealing with 2,000,000 cub. ft. 
per hour was bringing the dust content of gas from 
5 gm. or 8 gm. per cubic metre down to 0-025 gm. per 
cubic metre, at a cost of 0-14d. per 1,000 cub. ft. At 
Frodingham and Appleby, however, where they used 
the gas for driving gas engines for blowing and for 
power, they had found it necessary to carry the 
elimination of dust further than was possible with 
wet-cleaning. There they employed the Halberg- 
Beth dry-cleaning process and had found it an 
extremely efficient method for eliminating the dust. 
They were able to bring the dust content of the 
gas down from 5 gm. or 8 gm. per cubic metre to 
0-005 gm. per cubic metre, at a cost of 0-12d. per 
1,000 cub. ft. They were sometimes told that the 
gas was actually cleaner than the air they were 
blowing into the furnaces. By using such clean gas, 
however, they saved valuable time which would 
otherwise be spent in cleaning the gas engines and 
repairing them. 

Mr. A. Crooke stated that the author had had a 
good deal to say on the subject of slow blowing. 
It was his experience that if a furnace were subjected 
to slow blowing for a long period, when the time 
came to increase the blast the coke consumption was 
higher than had previously been the case. At the 
autumn meeting of the Institute in 1876 Mr. John 
Pattinson had read a paper on “‘ Carbon and Other 
Deposits from the Gases of Blast-Furnaces in 
Cleveland.” During the discussion on that paper 
Mr. Pattinson had said that on three occasions an 
increased amount of coke for making the iron had 
been necessary after periods of slack blast. In the 
first instance, 20 cwt. of coke had been consumed per 
ton of iron during a period of slack blast ; when full 
blast was introduced 24 cwt. had been necessary. 
Slack blast had then again been introduced, and on 
increasing the blast to full capacity, from 25 cwt. to 
26 cwt. of coke had been required per ton of pig. 
On a third occasion from 27 cwt. to 28 ewt. of coke 
had been found necessary. This problem, said 
Mr. Crooke, still existed and had to be contended 
with. Dr. C. H. Desch, who closed the discussion, 
hoped that public notice would be taken of the 
statements made by Mr. W. J. Brooke. Politicians 
and others had repeatedly stated that the great 
cefect of our industries was that our plants and 
outputs were too small. It had, consequently, been 
dinned into the ears of industrialists that if they 
increased the capacities and outputs of their installa- 
tions all would be right. The result of building 
huge plants was reflected in the apologetic paper 
now before the meeting. This explained how it 
was still possible to run a furnace at a rate much 
below that for which it was designed. The Presi- 
dent then adjourned the meeting until 2.30 p.m. 


Cuances ON Heatinc Hypo-Evtecrorp STeEE:s. 


The first paper presented at the afternoon session 
on Thursday, May 4, was a contribution, by Sir 
H. C. H. Carpenter, F.R.S., and Dr. J. M. Robertson, 
dealing with ‘‘ Structural Changes in Hypo-Eutectoid 
Steels on Heating.” It was presented by Sir Harold 
Carpenter, who said that the paper was concerned 
with the structural changes above Ac,, and with the 
effect of initial temperature on the structures 
obtained by cooling at different rates. During 
heating, ferrite was absorbed by the spread of 
austenite from the points originally occupied by 
pearlite. When heating was continuous this 
resulted in the formation of a carbon gradient, 
which might affect the structures obtained on 
cooling from temperatures within the critical range. 
The experiments showed, however, that this gradient 
had little effect on the structure obtained on cooling 
after 15 minutes at the initial temperature. From 
each point at which the formation of austenite began 
an area of austenite spread outwards into the 
ferrite, and on quenching, this area was retained 
as martensite. This continuous area consisted, 
however, of many small grains, and during slow 








cooling the formation of ferrite began at the boun- 
daries of these. Thus, from comparatively large 
areas of austenite small-grained ferrite-pearlite 
structures were obtained. Just above the upper 
limit of the critical range, steel consisted of a 
system of small austenite crystals. As the tem- 
perature was raised, some of these began to grow 
and absorb those around them. As the tempera- 
ture was further raised the number of growing 
crystals and the rate of growth increased. Finally, 
all the small crystals were absorbed, and grain- 
growth practically stopped. 

With a given rate of cooling more ferrite was 
formed from small-grained than from large-grained 
austenite. The grain size influenced the amount of 
ferrite, because ferrite began to form at the grain 
boundaries, the number of which decreased as the 
grain size increased. All steels containing between 
0-2 per cent. and 0-6 per cent. of carbon behaved in 
much the same way during heating, but steels with 
more or less than this amount behaved rather 
differently. In steel containing 0-1 per cent. of 
carbon small austenite grains were produced by 
heating just above the critical range, but small 
ferrite crystals were not obtained on cooling. In 
fact, in steel of this composition the size of the 
ferrite crystals was not affected by the initial 
temperature, but only by the rate of cooling. When 
steels of nearly eutectoid composition were heated 
into, or just above, the critical range, their behaviour 
was influenced by the fact that the solution of the 
excess ferrite was completed at about the same 
temperature as that of the cementite in the pearlite. 
The formation of the banded structure was affected 
by the initial temperature as well as by the rate of 
cooling. The higher the initial temperature and 
the longer the time of heating, the more slowly 
must the steel be cooled in order to obtain bands. 

In opening the discussion, Dr. W. Rosenhain said 
that the only point he wished to raise was the 
question of the nature and origin of the banded 
structure. He did not think that the phosphorus 
theory could be set aside as easily as the authors 
suggested. The answer to the question, however, 
would be furnished if banding could be shown to 
occur in a pure iron-carbon alloy. The paper did 
not give an answer to this question because the 
authors had not dealt with pure iron-carbon alloys. 
Possibly banding did occur in such an alloy because 
phosphorus was probably one cause, but not the 
only cause. It was all still, clearly, very open to 
question, but the fact that certain elements when 
present in iron in quite moderate quantities, could, 
and did, prevent the transformation to the y-phase 
altogether must be taken into consideration. 

Dr. W. H. Hatfield also referred to the origin of 
the banded structure, and considered that the 
authors had been very fair to previous workers in 
this field. He himself was definitely in favour of 
the opinion that inclusions were the indirect cause 
of the banded structure, and the view presented 
by the authors was quite conclusive. There was 
little phosphorus in steel, and this passed into solid 
solution at high temperatures. The subsequent 
heating to high temperatures, for rolling purposes, 
must result in a uniform distribution of the phos- 
phorus. Dr. Rosenhain had asked whether it was 
possible to have banded structure without phos- 
phorus. To this he would answer that, to his 
knowledge, an iron containing only 0-005 per cent. 
of phosphorus could possess a banded structure. 
Consequently, it seemed that such a structure 
would be obtained with phosphorus absent 
altogether. A subsequent speaker, Professor J. H. 
Andrew, thought that it would be interesting to 
repeat the tests with steels containing double the 
amount of manganese, as a manganese content of 
0-8 per cent. had a great influence on commercial 
steels. The last speaker, Mr. W. F. Chubb pointed 
out that certain nickel and nickel-chromium steels 
exhibited a banded structure after carburising, 
which structure had not existed previously, and 
asked if the authors could explain this. He also 
agreed with Dr. Rosenhain that the phosphorus 
theory should not be rejected too lightly. 

In a brief reply, Dr. J. M. Robertson stated that 
much had been said on the question of banding. 
Dr. Rosenhain’s basic idea appeared to be that the 
phosphorus was not uniformly distributed when the 








542 


steel was cast and that this condition persisted. 
In ordinary steels, however, the amount of phos- 
phorus present was not great enough, nor sufficiently 
heterogeneous to prevent the diffusion of carbon 
into certain areas. Hence the authors had largely 
rejected the phosphorus theory and adopted the 
inclusions theory. Mr. Chubb had observed band- 
ing in a nickel-chromium steel after carburising, 
which banding had not previously existed. This 
probably was due to the fact that the cooling, after 
carburising, differed from the original cooling. 





Corrosion-Faticug Tests. 


“Some Comparative Corrosion-Fatigue Tests 
Employing Two Types of Stressing Action” was 
the title of the next paper considered by the meet- 
ing. It was by Dr. H. J. Gough and Mr. D. G. 
Sopwith, of the National Physical Laboratory, and 
was presented by Dr. Gough. The authors stated 
that their tests had been conducted on six materials 
selected as representative commercial materials 
used in aircraft construction. In the corrosion- 
fatigue tests made, two types of stressing had been 
employed, namely, reversed direct stresses, at a 
frequency of about 2,200 cycles per minute, and 
reversed flexural stresses (rotating-bar machine) at 
the same test frequency. The corroding medium 
employed throughout had been a fine air-borne 
spray of a 3 per cent. solution of common salt in 
distilled water. We intend to reprint this paper, in 
abridged form, in a future issue of ENGmnpERING. 

The only speaker in the discussion, Dr. W. H. 
Hatfield, stated that given a certain corrosive 
influence and sufficient time, failure might be ob 
tained at a very low stress. One had to bear in mind, 
however, the number of reversals of stress in the 
actual or working life of an article and refer this back 
to the number of reversals in the laboratory experi 
ments. In an ordinary commercial motor vehicle, 
for instance, the maximum stresses on the top plate 
of a spring occurred perhaps 15,000 times during 
the life of the vehicle. On the other hand, the 
main propeller shaft of an ocean liner such as the 
Mauretania was subjected to 700,000,000 reversals 
of stress during a life of 20 years. Consequently, 
instead of being nervous, engineers and metallurgists 
must adopt a firm attitude and take the actual 
number of reversals of stress in the life of a particular 
piece in relation to experiments made in the labora- 
tory. Anintermediate period in the curves probably 
corresponded to service conditions, and the data 
obtained could be utilised by the designing engineer. 

In a brief reply, Mr. D. G. Sopwith, agreed that 
their results had shown that failure might occur 
after long endurances at a low stress. In most 
cases in which materials were used under corrosive 
conditions, the life was not required to be long. 
The life for a propeller shaft mentioned by Dr. 
Hatfield, namely, 700,000,000 reversals, was rather 
longer than the normal. He endorsed Dr. Hatfield’s 
remarks regarding the interpretation of the results 
from the designer's point of view, and the data 
given in the paper permitted this to be done. Dr. 
Gough, who also replied, agreed that there was no 
cause for alarm ; in many cases the working stresses 
in service were so low thet there need be no fear of 
corrosion fatigue. Nevertheless, it should be 
remembered that three years ago a highly-important 
branch of engineering had nearly come to grief over 
this very problem. He referred to water-cooled 
Diesel-engine rods on motorships. The rods were 
put in and not only did they fail, but they failed 
before the vessel had made one trip. This was an 
important problem which was directly attributable 
to corrosion fatigue. Furthermore, the failure of 
& pump on the Tees, and serious failures in plant 
on the American oil fields were also directly due to 
corrosion fatigue. Hence the matter was of great 
importance in certain spheres. 


Cotumnar CrysTats in Steet SHEETS. 


The last paper taken on Thursday afternoon was 
a contribution by Mr. F. Kinsky, on the “‘ Forma- 
tion of Columnar Crystals in Steel Sheets after 
Normalisation.” In the unavoidable absence of 
the author, the paper was read in abstract by the 
Secretary. The author stated that it was known 
that columnar crystals occurred only in soft steel 
or in decarburised portions of steel sheets; that 
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their origin was dependent on mechanical strain ; 
that an oxidising atmosphere favoured grain 
growth, and that the growth of the crystals was a 
function of the length of time of soaking. Other 
factors, however, were also at work as large columnar 
crystals were often developed in normalised sheets 
after box-annealing. Preliminary experiments made 
on 12- and 20-gauge 0-085-carbon steel sheets, to 
examine the influence of the carbon content, rate 
of cooling, grain size, distribution of ferrite and 
pearlite, and heating medium, had proved beyond 
doubt the relation existing between the grain growth 
and the rate of. cooling after heating above A;. 
Further experiments had shown that only those 
specimens cooled rapidly through the range 950 deg. 
to 850 deg. C., after heating above A,, had a tendency 
to form columnar crystals. The specimens cooled 
to 850 deg. C., in the furnace, and then rapidly 
downwards, also contained columnar crystals, the 
grain size of which, however, was much smaller 
than in the former case. In this temperature range 
the steel possessed the greatest dilatometric abnor- 
malities, owing to the transition of the face-centred 
y solid solution into the body-centred a modification. 
Such cooling seemed to produce, in a-iron, a small 
non-uniformly distributed thermal intercrystalline 
strain, which was not removed during the progress 
of annealing. This thermal strain might be 
regarded as the cause of abnormal growth after 
box-annealing. 

Mr. A. Allison, who opened the discussion, 
considered that the subject dealt with by the author 
was of great importance to manufacturers of soft 
sheet for pressing. Some of the conclusions arrived 
at by Mr. Kinsky, however, were contradictory. 
He spoke of rapid and slow cooling in air, but had 
said nothing about oxidation, which was bound to 
occur under the conditions mentioned. In fact, 
the one word missing in the whole of the paper 
was the word oxygen. He (Mr. Allison) put forward 
the view that columnar crystallisation was due to 
oxidation from the surface. The meeting has just 
been discussing the cause of banding in steel, and 
it was interesting to note that Thompson and 
Willows maintained that oxygen was the principal 
cause of banding. Furthermore, at the Swansea 
Meeting, held in the autumn of 1932, it had been 
shown that tin could also bring about the formation 
of columnar crystals. He therefore suggested 
that the cause of columnar crystals was external 
oxygen, with the reservation that internal oxygen 
might also be a contributory cause. Evidence 
contained in the paper, in fact, supported this 
suggestion, as the author stated that when heating 
was carried out in a reducing or neutral medium, 
crystalline growth did not occur. 

Mr. J. S. Walton said that the author suggested 
that the formation of columnar crystals was due 
to a rate of cooling which set up strains not subse- 
quently removed. If a box-annealed sheet were 
taken, given a safe stretch and subsequently 
annealed, grain growth would result. Hence, there 
were good grounds for accepting the views of the 
author. Some of the evidence put forward, how- 
ever, was contradictory. Dr.C. H. Desch, who closed 
the discussion, agreed with Mr. Allison that large 
crystals were never observed unless diffusion either 
from the outside of the material inwards or from 
the inside outwards, occurred, The author stated 
that when the heating was carried out in a reducing 
or neutral medium, crystalline growth could not 
take place. This must be taken to mean a neutral 
jor very weakly reducing medium, because if the 
| medium were strongly reducing, such, for example, 
as an atmosphere of moist hydrogen, one had 
most favourable conditions for grain growth and 
larger columnar crystals would be obtained than 
junder other conditions of heating. Altogether, 
[the solution of the problem under discussion was 
not as simple as suggested by the author. 


MEMORIAL TO FREMONT. 


Professor A. M. Portevin, speaking in French, 
| Stated that on that day and at that hour (4.30 p.m., 
May 5), a tablet was being placed on the house, 
in Paris, in which Charles Frémont had lived.* 
Frémont was well known for his work on corrosion, 
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| _* He died there on August 17, 1930, at the age of 75. 
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his investigations on the notched-bar impact test, 
of which he was one of the initiators, his researches 
on deformation, on cast iron and on rails, and his 
studies on the origin and development of the hammer, 
the file, the nail, the screw and other common 
tools and appliances. His technological memoirs, 
of which there were upwards of 80, were very 
interesting and also possessed great educational 
value. He was a friend of the late F. Osmond 
and of M. Alexandre Pourcel, the doyen of French 
metallurgists, now in his 93rd year, and had been 
awarded the Bessemer Medal of the Institute in 1921. 
The meeting decided unanimously that an appro- 
priate message, associating the Institute with the 
tribute which was being paid to the memory of so 
great a scientist, should be despatched to Paris, 
and, accordingly, a telegram was sent to the Mayor 
of the Arrondissement concerned. The meeting 
then adjourned until 10 a.m. on the following day. 
(T'o be continued.) 


THE WEST REGIONAL BROAD- 
CASTING STATION. 


WE recently had an opportunity of visiting the new 
transmitting station which the British Broadcasting 
Corporation has erected at Washford Cross, about 
6 miles east of Minehead, for the purpose of pro- 
viding a Regional programme service for the greater 
part of Wales and the West Country, and a National 
programme service mainly for the thickly populated 
areas of Wales. It will replace the old Cardiff and 
Swansea stations, but the low-power transmitter at 
Plymouth will continue in service. The new station, 
known as West Regional, is the fourth and last of the 
medium-wave, dual-programme transmitters to be con- 
structed by the Corporation under the Regional scheme 
of Broadcasting. Mr. Noel Ashbridge, chief engineer 
of the Corporation, pointed out, however, that the 
completion of this station did not mark the end of 
development on the transmitting side. A new station 
was under construction at Droitwich and investigations 
were being made to find a suitable site for another 
transmitter in Northern Ireland. 

The West Regional station, a general view of which is 
given in Fig. 1, on page 543, contains two transmitters, 
each rated at 50 kW, one for radiating the Regional 
programme, and the other for handling the National 
programme. The former, which is already in commis- 
sion, operates on a wavelength of 309-9 metres, and the 
latter, if preliminary tests prove satisfactory, will 
operate on a wavelength of 261-6 m., which is that of 
the London Regional transmitter. Frequency control 
of a high order of accuracy will therefore be required 
to prevent interference between these two stations. 
The estimated average service range of the Regional 
transmitter, i.e., the range over which it can provide 
a consistently reliable service both during daylight and 
after dark, is about 70 miles, although the distance is 
greater in some directions, particularly to the north- 
west, owing to the low attenuation of wireless waves 
over water. The service range of the National trans- 
mitter will be somewhat less, but this is of little con- 
sequence as the National programme is also radiated 
from Daventry, 5XX. 

The general design of the station is similar to that of 
the Scottish Regional station, near Falkirk, which was 
opened last year. The building is of reconstructed 
stone and, except for the front part, is only one storey 
high. It is divided into five main sections, of which one 
at the back forms the power house. This contains four 
Crossley Diesel engines, each of 420 brake horse-power, 
direct coupled to continuous current generators develop- 
ing 245 kW at 230 volts. The generators were supplied 
by Messrs. The General Electric Company, Limited, 
and the sets are mounted on foundations designed to 
prevent the transmission of vibrations. The average 
output of the station when both transmitters are in 
operation is 735 kW, which is supplied by three sets, 
so that one of the four can be kept as a standby. Two 
booster sets, also supplied by Messrs. General Electric 
Company, Limited, are provided for charging the stor- 
age battery. This is located in a room adjoining the 
power-house, and contains a 230-volt, 2,000 ampere- 
hour storage battery supplied by Messrs. The D.P. 
Battery Company, Limited. The above-mentioned 
plant provides the whole of the power required by the 
station, both for the transmitters and the auxiliary 
services. The exhaust gases from the Diesel engines 
are passed through a Spencer-Bonecourt waste-heat 
boiler which is used for heating the building, an 
auxiliary oil-fired boiler being employed for heating 
when the engines are not running. Two oil-fuel tanks, 
which can be distinguished in Fig. 1, are provided, each 
having a capacity of 75 tons; the total quantity is 
sufficient for three months’ supply. About 5,000 
gallons of water supplied from the mains is used each 
day for the engine and valve-cooling plants. 
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WEST REGIONAL BROADCASTING STATION. 





Fie. 1. Generat View oF Station. 
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Fic. 3. Transmitrer Hatt. 


The next main section of the building is the machine | there are three low-tension generators, each giving 
room, the interior of which is shown in Fig. 2. In this | 1,300 amperes at 20 volts for filament heating, three 


high-tension generators, each giving 19 amperes at 
12,000 volts for the anodes, and three sets of machines 
supplying current at 200 volts, 500 volts and 2.000 
volts for grid bias. In addition, there are three small 
high-tension machines which supply the low-power 
oscillator and modulator stages of the transmitters, 
these supplies being kept separate from the main high- 
tension supply. Of the three sets of each type, two are 
used to provide power for the two transmitters, and the 
third is a standby. In the foreground of Fig. 2, two 
of the filament current machines can be seen, while 
behind them are the high-tension sets, which are 
enclosed in a railed-off space which cannot be entered 
without automatically opening the motor circuit 
breakers and breaking the field excitation to the high- 
tension generators. It is, therefore, not possible to 
examine the bearings while these machines are running, 
and for this reason an electrical thermometer has been 
fitted to each bearing to enable the temperature to be 
read on an indicator located outside the enclosure. 
The main high-tension motor-generating sets, battery- 
charging motor-generator sets, and switchgear were 
supplied by Messrs. The English Electric Company, 
Limited, and the auxiliary motor-generator sets by 
Messrs. Haslam and Newton, Limited. 

Fig. 3 shows the interior of the transmitter hall, 
which is 73 ft. in length and 60 ft. in width, while the 
height to the dome is 30 ft. The two transmitters, 
which were constructed by Messrs, Marconi’s Wireless 
Telegraph Company, Limited, are arranged along the 
sides, that shown on the left in Fig. 3 being the National 
transmitter. The switchboard is located at one end 
of the room and the two control de ks are placed in 
front of their respective transmitters, as shown. 
Meters mounted on the control desks show the main 
power inputs to the transmitters and the field current 
to the main motor-generators can also be controlled 
from them. Each transmitter is contained in five 
cubicles, although only four are visible in the figure. 
The cubicles are constructed of steel and aluminium 
with glass panelled doors in front, but these doors 
cannot be opened without first switching off all danger- 
ous voltages, as the door fastenings are interlocked with 
the power switches. The first cubicle, not visible in 
Fig. 3, contains the drive, separator, sub-modulator, 
modulator, and modulated amplifier, while the second 
cubicle, shown on the extreme left of Fig. 3, contains 
the first power amplifier. The third and fifth cubicles 
each contain push-pull power amplifiers, and the 
fourth cubicle contains the tuning circuits for the 
final power stage. From this leads, visible in the left 
in Fig. 3, pass out to the aerials. The total number of 
valves in use in each transmitter is 20, but spare valves 
are installed in the cubicles adjacent to the valves in 
circuit, and in the event of valve failure, another valve 
can be quickly brought into use by the operation of 
a switch outside the cubicle. The valves in the high- 
power stages are water cooled, about 60 gallons of 
water being used per minute for this purpose in each 
transmitter. 

Adjoining the front end of the transmitter hall there 
are two control rooms, one for each programme. In 
these rooms the land lines, which bring the programmes 
from the studios in Cardiff, London, and elsewhere, are 
terminated, and in them the programmes are controlled 
and checked before being passed on to the transmitters. 
The front part of the building also contains a studio for 
testing purposes, listening rooms, staff rooms, and 
offices, and the room for housing the tuning-fork drive 
equipment which will be used for controlling the wave- 
length of the National transmitter. A test room is 
also provided with apparatus for checking and measur- 
ing the performance of the transmitters. 

The aerial masts, which are 500 ft. in height, and of 
steel lattice construction, were supplied and erected 
by Messrs. Radio Communication Company, Limited, 
and as will be seen from Fig. 1, only two are employed, 
one for each transmitter. This has been rendered 
possible by the use of umbrella-type aerials consisting 
of three radiating conductors inclined at an angle of 
about 60 degrees with the horizontal and spaced 
120 degrees apart in plan. The inclined conductors 
are half a wavelength in length, and are connected to 
a feeding point near the base of the mast by conductors 
one-quarter of a wavelength in length, supported 
almost horizontally. This arrangement has _ the 
advantage that the conductors help to stay the mast 
instead of putting a lateral strain on it. A high 
radiation efficiency is also obtained, and as the mast is 
mounted on porcelain insulators, no “ shadow ”’ effect 
is produced. Aircraft warning lights are placed on the 
top of each mast. 

The Regional transmitter is now in service radiating 
a composite programme consisting partly of the 
National programme and partly of items originating in 
the West Region in the same way as the low-power 
transmitters at Cardiff and Swansea have done hitherto. 
With the full introduction of the National transmitter, 
the Regional transmitter will radiate a separate West 
Regional programme for which studio accommodation is 





available on both sides of the Bristol Channel at 
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Cardiff and Swansea, and at Bristol and Plymouth. As 
far as we are aware, this is the first occasion on which 
an attempt has been made to operate two high-power 
stations on the same wavelength, and considerable 
interest, therefore, attaches to the results. 


LAUNCHES AND TRIAL TRIPS. 


* BavrLower.”’—Single-screw steam trawler for ser- 
vice in the northern waters of Iceland, Bear Island, and 
the White Sea; triple-expansion engines to be fitted 
by Messrs. Amos and Smith, Limited, Hull. Launch, 
May Il. Main dimensions, 150 ft. by 25 ft. 6 in. by 
i4 ft. 6 in. Built by Messrs. Cochrane and Sons, 
Limited, Selby, for Messrs. The Yorkshire Steam Fishing 
Company, Limited, Hull. 

* CHartrvers.”’—Steam tug for service on the River 
Thames. Trial trip, May 9. Built by Messrs. Henry 
Searr, Limited, Haven Shipyard, Heasle, near Hull, for 
Messrs. The River Lighterage Company, Limited, 
London 


PERSONAL. 


Messrs. Tue Newsvury Dreset Company, Liurrep, 
King's-road, Newbury, have appointed Messrs. Bracken- 
bury and Leake, 78, George-street, Hull, their sole 
agents for Hull and district. 

Mr. A. Guyn~ne Losey, general man 
Birmingham Electric Furnaces, Limited, Birlec Works, 
Tyburn-road, Erdington, Birmingham, sailed for the 
United States on May 6 to visit Messrs. The Electric 
Furnace Company, Salem, and Messrs. C. I. Hayes, 
Incorporated, with whom his firm has held an agreement 
for some time past. He will are a month in the 
United States visiting modern electric-furnace installa- 
tions and investigating the latest research developments. 

AT a recent meeting of the board of Messrs. WorTHING- 
Ton-Simpson, Limrrep, Newark-on-Trent, Notts,, Mr. 
James T. Graham, general works manager, was elected 
« director of the Company, in place of the late Mr. T. C. 
Pulman. Mr. Graham has been associated with the 
Company for the past fifteen years. 


er of Messrs. 


Messrs. ELecrrica AND ENGINEERING Propucts, 
Limrrep, Coastal Chambers, 172, Buckingham Palace- 
road, London, 8.W.1, inform us that Mr. P. N. Rand, 


M.1.E.E., has joined their board and has been appointed 
joint managing director. 

THe Lonpon Mrptanp anp Scorrisn Rarway 
Company informs us that Mr. A. Newlands, C.B.E., J.P., 
Chief Civil Engineer of the Company, has notified his 
intention to retire on July 1, after completing forty-one 
years’ railway service, having been Chief Engineer of the 
Highland Railway at the date of the amalgamation and 
Divisional Engineer at Crewe prior to his present appoint- 
ment in 1927. He will remain a member of the Advisory 
Committee on Scientific Research. He will be succeeded 
by Mr. W. K. Wallace, previously Engineer for the 
Company's undertaking in Northern Ireland, who has 
for the past three years been Chief Stores Superintendent. 


Ber.sy Memorta Awarps.—From the interest 
derived from the invested capital of the Sir George 
Beilby Memorial Fund, at intervals to be determined by 
the administrators, awards will be made to British 
investigators in science to mark appreciation of records 
of distinguished original work, preference being given 
to investigations relating to the special interests of Sir 
George Beilby, including problems connected with fuel 
economy, chemical engineering and metallurgy. Awards 
will not be made on the result of any competition, but 
in recognition of continuous work of exceptional merit, 
being evidence of distinct advancement in knowledge 
and practice. The administrators of the fund are the 
presidents, honorary treasurers and secretaries of the 
Institute of Chemistry, the Society of Chemical Industry, 
and the Institute of Metals. They will meet in June 
and will be glad to have their attention directed to out- 
standing work of the nature indicated. All correspond- 
ence should be addressed to the Convener, Sir George 
Beilby Memorial Fund, she Institute of Chemistry, 
30, Russell-square, London, W.C.1, not later than June 1. 
Two awards of 2501. each were made in 1930, and two 
awards of 1051. each, in 1932 


Britisa STANDARD SPECIFICATION FoR SoLip RoLLED 
Rarmway Wueers.The increasing adoption of solid 
rolled wheels for railway rolling stock is evidenced by the 
preparation and issue, by the British Standards Institu- 
tion, of Specification No. 468-1932, which deals with these 
products, namely, solid rolled steel railway wheels and 
dise-wheel centres. The policy which has been adopted 
in a number of the specifications relating to railway 
rolling-stock materials has been followed in the present 
one, in that duplicate specificasions are provided for 
solid rolled wheels. One of these specifies a chemical 
analysis and covers wheels for carriages and wagons. 
In the other, however, no chemical analysis is specified, 
and it is restricted to wagon wheels only. A specification 
for rolled dise centres for carriages and wagons is also 
included. The specification has been drafted along 
lines parallel with those relating to railway tyres, 4.¢., 
requirements are included governing quality of material, 
manufacture, workmanship, and mechanical testing. 
The specification is of interest to all engineers responsible 
for the design and upkeep of railway rolling stock as 
well as to those interested in the manufacture of such 
wheels. Copies of the specification may be obtained 
from the Publications Department of the Institution, 
28, Victoria-street, Westminster, London, 8.W.1, price 
2a, 2d., post free. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Pressed Steel Tank.—The supply of a 20,000-gallon 
pressed-steel tank, 20 ft. by 20 ft. by 8 ft.; plating to be 
} in, thick; on a stand 32 ft. high. The South African 
Railways and Harbours Administration, Johannesburg ; 
June 12. (Ref. No. G.X. 12,569.) 

Bolts and Nuts.—The supply of various mild-steel 
bolts and nuts to specification C.M.E. 4/1933. The 
South African Railways and Harbours Administration, 
Johannesburg ; June 26. (Ref. No. C.X. 12,572.) 

Locomotive Springs.—The supply of spiral, volute 


and laminated springs for locomotives and tenders 
during the year ending August 31, 1934. The Agent, 
North Western Railway, Lahore, India; June 7. (Ref. 


No. G. 12,585.) 
The supply of 10 tons of tin of the usual brands. 
May 23 (7.30 


Tin. 
The Polish Ministry of Communications ; 
p.m.) (Ref. No. G. 12,596.) 


BOOKS RECEIVED. 
Vector Analysis. By H. B. Putmires. New York: John 


ber 3 and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 15s. 6d. net.] 
Engineering Descriptive Geometry and Drawing. By F.W. 


Bartiett and T. W. Jonnson. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 34s. net.) 

Department of Overseas Trade. Ex 
in Brazil. December, 1932. Report. By E. M. Harvey 
and J. G. Lomax. London: His Majesty's Stationery 
Office. [Price 3s. net.) 

War Department. Corps of Engineers, United States 
Army and United States Shipping Board. Lake Series 
No. 8. The Ports of Sandusky, Huron and Lorain, 
Ohio. Washington: Superintendent of Documents. 
[Price 45 cents. | 

Evaporating, Condensing and Cooling Apparatus. Expla- 
nation, Formula and Tables for Use in Practice. By F. 
HavussBRaND. Translated from the German by A. C. 
Wricut. Fifth English Edition. Revised and en- 
larged by B. Heastie. London: Ernest Benn, Limited. 
[ Price 258. net.] 

Proceedings of the Institute of British Foundrymen. Vol. 
xxv. 1931-32. Manchester: Offices of the Institute. 

Standard Costs. By H. E. Kearsey. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.] 

University of Oxford. Institute for Research in Agri- 
cultural Engineering. Weed Destruction by Sulphuric 





Cc dats: 3 


Acid Spraying. By K. K. Macpoweti. Oxford : 
University Press. [Price ls. 3d. net.] 
ictualités Sciéntifiques et Industrielles No. xlix. La 


Vues Nouvelles sur ses Buts et 
ses Méthodes. By H. Retcnensacn. [Price 10 francs.]} 
no. 1. Les Bandes Moléculaires dans les Spectres 
Stellaires. By P. Sevines. [Price 7 francs.) no. li. 
Structures et Propriétés Optiques des Carbonates. By H. 
Brassevur. [Price 7 francs.} No. lvi. Sur la Théorie du 
Rayonnement dapris M. C. G. Darwin. By E. 
N&cutcka. [Price 7 francs.] No. lvii. Sur L’ Absorp- 
tion Exponentielle des Rayons B du Radium E. By 
G. Fournrer and M. Gurixor. [ Price 10 francs.} No. 
lviii. La Recherche Sciéntifique. By J. PERRIN. Price 
6 francs.] No. lix. La Diffraction de la Lumiére par des 
Ultra-Sous. By L. Brititovury. [Price 10 francs.] 
Paris: Hermann et Cie. 

Selected Papers from the Journal of the Institution of 
Engineers, Australia. Vol. 2, 1930. Edited by the 
Secretary. Sydney: Offices of the Institution. 

Railway Board. Technical Paper No. 283. Description of a 
System Introduced in the Stores Department of the East 
India Railway. With Appendices. By F.G. 5. Martin 
and A. R. A. Hare-Dvuke. Calcutta: Government of 
India, Central Publication Branch. [Price Rs. 2-10-0, 
or 48. 9d.) 

Patents Explained. By H. J. W. WimpBore. 
Herbert J. W. Wildbore. [Price 5s. net.]} 
British Science Guild. A Symposium on the Utilization 
of Coal. London: British Science Guild. [Price 1s. 

net.] 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the National 
Coal Resources. No. 25. The Mestembortand and 
Durham Coalfield. The Carbonisation of Coal of 
Relatively Low Coking Power. The Northumberland 
Yard Seam. London : 
[Price 9d. net.) 

Gas Analysis by Measurement of Thermal Conductivity. 
By H. A. Daynes. Cambridge: University Press. 
[Price 16s. net.] 

The Measurement of Air Flow. By E. Ower. Second 
Edition Revised and Enlarged. London: Chapman 
and Hall, Limited. [Price 15s. net.] 

Commercial Motor Road Transport. By L. M. Meyrick- 
Jowgs. London: Sir Isaac Pitman and Sons, Limited. 
[Price 15s. net.] 

Heat Transmission. By W. H. McApams. 
McGraw Hill Publishing Company Limited. 
308. net.) 

1 Text-Book on Physics. 
By E. Gamsexnt. London : 
[Price 12s. 6d. net.] 

British Chemical Abstracts Index, 
of Chemical Abstracts. 

Traité de Chimie Organique. Vols. 1 and II. 
TourrcuipaBINe. Paris: Hermann et Cie. 
Vol. 1, 120 franes. Vol. Il, 100 francs. 


Philosophie Scientifique. 


London : 


London : 


Vol. Il. Heat and Sound. 


1932. London: Bureau 
By A. E. 
[Price 





His Majesty's Stationery Office. 





[Price | 
| ment 





CONTRACTS. 


Messrs. LeYtanp Morors, Liwrrep, Leyland, Lanes., 
have received an order from the London Midland and 
Scottish Railway Company for three rail coaches capable 
of seating 40 passengers. These vehicles have a driving 
compartment at each end, fitted with the requisite 
control gear, and are operated by heavy-oil engines. 

Messrs. Sentivet Waccon Works, Limirep. 
Shrewsbury, have secured an order for three rail coaches 
from the London Midland and Scottish Railway Com- 
pany. These vehicles have a seating capacity for 70 
passengers and are capable of hauling a trailer car, thus 
increasing the accommodation to 150. The motive 
power is supplied by Sentinel-Doble steam boilers and 
engines, the boilers being oil-fired and automatic in 
operation, thus allowing the unit to be operated by the 
driver, no fireman being necessary. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The promised improvement in trade 
shows signs of maturing. In several directions increased 
activity is seen. There is a welcome rise in local steel 
production. According to the latest statistics available, 
the production of steel ingots and castings in this area 
for March was 79,100 tons, as compared with 64,200 
tons in February. Current output is also much in 
excess of that of March a year ago. This increased 
output—usually a good guide as to the likely trend of 
events—finds reflection in the better tone prevailing 
in the finished-steel branches. The market in raw and 
semi-finished materials is more promising. The heavy 
engineering and machinery trades are experiencing 
difficulty in maintaining — Order tte are 
badly in need of replenishment. Inquiries for railway 
rolling stock tend to become more numerous. The 
South Indian Railway is seeking tenders for steel disc 
wheels, axles, solid-drawn steel boiler tubes, cast-iron 
pipes, galvanised steel pipes, steel bars and sections. 
The call for shipbuilding requisites is steady. A big 
ring casting, weighing 16} tons, is being manufactured 
at a Sheffield works for use in connection with the water 
turbines for the Galloway water scheme. The same 
concern is also executing a contract for four cast-steel 
side drums for winding engines. The drums have been 
ordered by a Derbyshire firm, and each will weigh 6} tons. 
The demand for high-efficiency steels shows weekly 
expansion. Stainless steel is a particularly active line. 
Persistent efforts are being made to induce shipbuilders 
to use this material for a variety of purposes. A large 
sheet of stainless steel is to be sunk off Scuthport with a 
view to finding out whether barnacles—a crustacean 
which causes considerable damage to the hulls of ships 
will cling to it as readily as to ordinary mild-steel plates, 
which cost about one-tenth the price of stainless steel. 
One part of the sheet will be hot-rolled, another part 
is to be descaled (polished), and a third part is to be 
— In three months’ time, the stainless sheet will 

pulled out of the water, and the number of barnacles 
adhering to the separately-treated pieces of steel will 
be counted. There is a strong possibility that the 
polished steel will have the fewest. The tool trades 
are doing fairly well. Improvement has developed in 
several important directions. Saws and files have 
become more active on export account. The light foun- 
dries are also steadily employed in the production of 
building and household ironmongery. 


South Yorkshire Coal Trade.—-The general demand for 
most classes of fuel is on the quiet side. Export require- 
ments show little change, and prospects are somewhat 
obscure. Increased activity in the iron and steel produc- 
ing branches is likely to result in a better demand for 
various descriptions of industrial fuel. Small coal tends 
to improve. Bunkering business is on the slow side. 
Despite the favourable nature of prices, the house coal 
market is in a depressed condition. Owing to the 
tendency to restrict output at collieries, stocks are 
accumulating less freely at depots and colliery sidings. 
Both foundry and furnace coke are weak, while there 
is only a lnaited demand for gas coke. Quotations are : 
Best branch hand-picked, 25s. 6d. to 26s. 6d. ; Derbyshire 
brights, 16s. 6d. to 18s. 6d.; Derbyshire best house, 
20s. 6d. to 22s.; screened nuts, 15s. 6d. to 17s.; York- 
shire hards, 16s. to 17s. ; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 58. to 6s. 


Tue Institution oF SrructruraL Enoineers.— The 
summer meeting of the Institution of Structural Engineers 
will be held in Birmingham from June 14 to 16. The 
proceedings will commence at 2.30 p.m. on June 14, when 
an official weleome will be extended by the Lord Mayor 
of Birmingham, in the Council Chamber of the Council 
House. e immediate tt president, Major E. C. P. 
Monson will then vacate the Chair and the new president. 
Mr. A. H. 8. Waters will be installed and will deliver his 
presidential address. At 7.30 p.m., the Institution 

inner will be held at the Grand Hotel. On June 15 at 

10 a.m., an ordinary meeting will be held at the James 

Watt Memorial Institute, York House, Great Charles- 

street, when a paper on “ The Construction and Equip 

of Some Factories at Home and Abroad,” by 
read 


Mr. H. C. Johnson, will and discussed. A 


Blackie and Son, Limited. | number of visits to works and places of interest, in and 
|eround Birmingham, have been arranged for the after- 


noon of Thursday, June 15, and for the whole of Friday. 
June 16. It is particularly requested that members 
return their reply forms to the secretary of the Institu- 
tion, 10 Upper Belgrave-street, London, 8.W.1, not later 
than June 3. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—A rather more cheerful tone prevails 
in the North-Western area iron and steel and allied 
industries at present, ~ yy upon a slight improve- 
ment in business generally in the last week or so. New 
buying interest is stated to be more active in the foundry- 
iron market, and makers report the receipt of somewhat 
better bookings, the tonnage going into consumption 
representing an appreciable expansion compared with 
recent experience. Steelmakers, though still disappoint- 
ingly employed, are receiving rather heavier oallk and 
the fact that constructional engineers are now handling a 
better volume of inquiries holds out the hope of a buying 
impetus in comparatively near future. The state- 
ment of the Minister of rt, Mr. Oliver Stanley, 
when he received a deputation from the British Steel- 
work Association, too, is raising optimism in the steel 
sections. Mr. Stanley’s promise that consideration 
would be given to a number of large bridge and road 
schemes, if carried into effect, would provide fairly 
extensive orders for stee! manufacturers in this area and 
elsewhere. Special alloy steels are in slightly better 
demand, and forge masters report improved demand 
from general engineers, both for iron and steel forgings. 

Recent Contracts, &c.—The outlook of Messrs. Leyland 
Motors, Limited, Leyland, near Preston, is further 
improved by the decision of the Birmingham Corporation 
Tramways and Omnibus Undertaking to purchase 50 six- 
wheeled double-deck trolley omnibus chassis made by the 
Leyland firm. The electrical equipment is to be pro- 
vided by Messrs. The General Electric Company, 
Limited. The business of Messrs. William Robertson, 
Limited, Morris Brook Works, Latchford, Warrington, 
manufacturers of bright steel bars, shafting, free-cutting 
steel, silver steel, steel sections, flats, wire, &c., which was 
withdrawn when offered for sale by auction in April as 
a going concern, has now, it is announced, been sold by 
private treaty. The new proprietors, it is stated, will 
continue to manufacture the specialities of the former 
owners, and in addition, propose to effect extensions 
which will ensure full employment of the present staffs 
and possibly result in additions at a later date. Messrs. 
Holden and Brooke, Limited, engineers, West Gorton, 
Manchester, are celebrating the completion of fifty 
years’ business. 

The Hematite-Iron Industry.—Conditions in the 
North Lancashire and Cumberland hematite-iron trade 
show little variation, existing output proving quite 
sufficient to meet all current calls upon the makers. 
Local steelworks are still among the largest users, and 
with the prospect of further orders in the near future, it 
is hoped that the current activity in the local steel 
industry will be at least maintained. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The small make of Cleve- 
land iron is taken up, and makers have little more in 
stock than they consider necessary for ordinary trading, 
so that the statistical position is quite strong. Merchants 
have command of only moderate parcels, and second- 
hand dealings are still much restricted by their terms of 
contract with ironmasters, who still cover direct the 
requiréments of principal home consumers and customers 
north of the Tweed. Demand from abroad is scarcely 
increased, but a few Continental inquiries are circulating, 
and trade agreements with other countries are expected 
to assist materially in expansion of transactions with 
overseas firms. Sellers continue to name comparatively 
very low prices for export business, but quotations for 
other trade are steady and firm. For local consumption, 
No. 1 Cleveland is 65s.; No. 3 g.m.b., 62s. 6d.; and 
No. 4 foundry and No. 4 forge each 61s. 6d. North of 
England buyers outside the Tees-side area are charged 
2s. above these figures, and delivery prices to firms in the 
Glasgow district are based on No. 3 at 62s. 9d. 

Hematite—Conditions in the East Coast hematite 
branch of industry are little altered, but the slight 
change noticeable is for the better. Local and other 
home demand is gradually increasing, and additions to 
stocks are now small, but accumulations at the blast- 
furnaces are inconveniently large. In this department 
also, the export outlook is rather less unsatisfactory, 
though Continental competition in foreign markets is 
severe. Rise in price for overseas trade cannot be looked 
for, but market rates for home trade are inclined to 
stiffen. As yet, home and export quotations are identical. 
Ordinary qualities keep at 59s. f.o.t. and f.o.b., and No. 1 
is put at 6d. above that figure. 

Foreign Ore.—Sales of foreign ore are still confined to 
narrow limits, but show some little improvement, and 
imports against old contracts promise to improve, 
Market values are ruled by rubio, of 50 per cent. quality, 
at 15s. 3d. c.i.f. Tees. 


Blast-furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale, but good average qualities 
keep at 15s. 6d. delivered to Tees-side users. 

Manufactured Iron and Steel_—Semi-finished and 
finished iron and steel prices are strong. Orders for 
semi's continue to arrive, and producers of one or two 
kinds of finished material are rather better employed 
than of late, but further orders for all descriptions of 
material are much needed. Manufacturers of ship- 
building requisites are rapidly completing orders on hand. 
Che situation as regards all departments engaged on the 
production of constructional steel isimproving. Common 
iron bars are 91. 15s.; best bars, 10/. 58.; double best 
bars, 10/. 15s, treble best bars, 11l, 5e, ; packing 
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(parallel), 81.; packing (tapered), 10/.; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for Is of 500 tons and over, and 91. for smaller lots ; 
fishplates, 12/. 10s.; black sheets (No. 24 )» 
91. 10s. for delivery to home customers, and 8l. 10s. 
f.o.b. for shipment abroad ; and galvanised co’ ated 
sheets (No. 24 gauge), I11/. 15s. for delivery to home 
customers and 101. 10s. f.o.b. for shipment overseas. 

Scrap.—Iron and steel scrap is in very ample supply, 
and is not readily disposed of. Light cast iron is on 
sale at 24s. ; and heavy cast iron is no more than 37s. 6d., 
while machinery metal is offered at 40s., and heavy steel 
varies from 35s. to 37s. 6d. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

A New Ship Canal.—The Somerset Rivers Catchment 
Board, who are endeavouring to find a remedy for the 
flooding of large areas of the low-lying lands of Somerset- 
shire, are considering a scheme for a ship canal from 
Bridgwater to Taunton and Langport which would not 
only drain the areas affected by the floods, but would 
also provide means by which vessels of the coasting type 
would reach inland centres giving direct connection by 
water with the South Wales coal ports. The proposals 
will be laid before the Ministry of Health. 

Severn Barrage Opposed.—Newport Harbour Commis- 
sioners have inst®ucted their finance committee to 
investigate the economic situation the Severn Barrage 
scheme would create if adopted. Meanwhile strenuous 
7 is to be offered because it is believed that 
the changes in the tidal currents would adversely affect 
the entrance to the River Usk and also the ports of 
Avonmouth and Cardiff. In addition, it is considered 
that a big subsidised port inland, which would be created 
by the barrage, would affect the trade of the existing 
ports. 

Aerodrome Scheme for Swansea.—Swansea Corporation 
have given instructions to their town clerk to confer 
with the Air Ministry and to securé the best advice 
available on proposals for a landing ground for aircraft, 
with the view to the establishment of an aerodrome 
subsequently. 

Carmarthen Bridge.—The Minister of Transport, Mr. 
Oliver Stanley, promised the deputation from the Car- 
marthenshire County Council to consider sympatheti- 
cally the representations made in support of the council’s 

roposals for a new main-road bridge over the River 
Nowy into Carmarthen town. The scheme has been 
under discussion for several years. A scheme put 
forward some months ago by the county council was held 
up by the Ministry, who suggested a cheaper scheme. 
The deputation pointed out that the high-level bridge 
proposed would eliminate the railway level crossing as 
well as bridge the river, and would also obviate the 
resent steep gradient with the dangerous curve on 
Eastle Hill. Moreover, the council desired in the future 
to make a road through the castle grounds. The cheaper 
scheme suggested by the Ministry would leave the steep 
hill and dangerous curve and make the road through the 
castle grounds difficult. The cost of the council’s scheme 
would be over 90,0001. 


SALVAGE OF THE Ex-GerMAN FLEET.—The herculean 
task of salving the ex-German Fleet scuttled in —_ 
Flow has been taken a step nearer completion by the 
mt 


docking of the 25,000-ton battleship Prinz Re 
Luitpold at Rosyth on May 11. The vessel was salved 
by Messrs. Cox and Danks, Limited, 168, Regent-street, 


London, W.1, on July 9, 1931, and is now to be broken 
up. She was towed from Scapa to Rosyth in a com- 
pletely upside down sition, the distance of nearly 
250 miles being commie and the docking effected within 
four days. Three tugs with a combined horse-power of 
6,000 were employed. Other vessels towed down in this 
manner were the battleship Kaiser and the battle- 
cruisers Moltke and Seydlitz. The salvage operations 
will cease after the 20,000 ton battle-cruiser Von der 
Tann, which is still at Scapa has been towed south. The 
magnitude of the work undertaken by Messrs. Cox and 
Danks, Limited, which establishes a record in salvage is 
attested by the fact that the firm has already handed 
over to the shipbreakers, one battleship, three battle 
cruisers, one light cruiser and 25 destroyers, totalling 
in all 127,500 tons. 


Tue Late Mr. 8S. H. Marcu.—We note with regret the 
death of Mr. S. H. March, which occurred at his home at 
Leamington Spa, on May 5. Mr. March, who had acted 
for the nine years as export manager to Messrs. 
Alfred Herbert, Limited, Coventry, and was well known 
in the machine-tool industry of this country and the 
United States, commenced his career as an apprentice 
with Mesrs. Birmingham Smal! Arms Company, Limited. 
He afterwards joined the sales staff of Messrs. Charles 
Churchill and Company, London. On the formation 
of Messrs. The Churchill Machine Tool pp Limited, 
Mr. March was appointed director and general manager, 
and also acted ai tise-dhairman of Messrs. Associated 
British Machine Tool Makers Limited. In 1924, Mr. 
March resigned his ition with Messrs. Churchill and 
joined the executive staff of Messrs. Alfred Herbert, 
Limited, continuing in this capacity until his death. 
Mr. March had travelled extensively in the United States 
and on the Continent. He was a member of the council 
of the Machine Tool Trades Association and served on 
the committee, recently appointed by that body at the 
request of the Board of T.-ade, to assist the Import Duties 
Advisory Committee, 





NOTICES OF MEETINGS. 


Roya Society or Arrs.—To-night, 4.30 p.m., John- 
street, Adelphi, W.C.2. “‘The Suez and the Panama 
Canals—a ison,” by Lt.-Col. Sic A. T. Wilson. 
Tuesday, May 23, 4.30 p.m. ‘“ Hong Kong: Britain’s 
Entrep6t for South China,” by Mr. P. 8. Cassidy. 
Soorgré pes Incgénievrs Crvits pe France. Bririsx 


Section.—Monday, May 22, 6 p.m., Institution of 
Mechanical ineers, Storey’s-gate, S.W.1. “ Pul- 
verised Fuel and its Many Industrial Applications,’ by 


Dr. G. E. K. Blythe. 

InstrruTe or Puysics.—Tuesday, May 23, 5.15 p.m., 
Royal Institution, Albemarle-street, W.1. ‘‘ Physics in 
the Boot and Shoe Industry,” by Mr. H. Bradley. 

Cuemicat Soorery.—Thursday, May 25, 5.30 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, 
8.W.1. “ Chemistry at the Cross »” by Prof. H. E. 
Armstrong. 

InstrruTION oF Mecuanicat ENGInEERS.— Yorkshire 
Branch : Thursday, May 25, 6 p.m., Technical College, 
Park-street, Hull. “ Radiant Heating of Modern Build- 
ings,”’ by Mr. A. H. Barker. 

InstirvtTion or StructuraL Enorveers.—-Thursday, 
May 25, 6.30 p.m., 10 Upper Belgrave-street, 8.W.1. 
Annual General Meeting. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—While the output of heavy 
materials from the Scottish steel works continues on 
moderates lines, the prospects are rather better, as 
bookings have lately shown signs of improvement. 
Recent contracts for rails have meant a fair amount of 
rolling, but the more hopeful tone now prevailing is, 
perhaps, due to a certain amount of unsettlement on 
the Continent, where prices have been firming up and 
deliveries at the moment are slightly uncertain. The 
export trade is only fair, but inquiries are rather en- 
couraging. In the black-steel sheet trade, the conditions 
have a more healthy appearance this week, and quite a 
good demand exists for the home market. This is not 
confined to the lighter gauges only, as the heavier gauges 
are being more freely specified, but galvanised sheets are 
meeting with a very poor response. The export side of 
the business is a bit slow at the moment, although inquiries 
show a tendency to improve. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, } in., 8/. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11J. 15s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been little change over the 
week, but makers are very hopeful of some improvement 
before long. The re-rollers of steel bars are perhaps 4 
shade better at the moment, and export inquiries are 
more promising. Prices are without change, and are 
as follows :—‘‘ Crown” bars, 91. 15s. per ton for home 
delivery, and 9. 5s. per ton for export ; and re-rolled 
steel bars, 71. 5s. per ton for home delivery, and 6/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—A quiet tone prevails in the 
Scottish pig-iron trade, and the current demand is on 
very small lines. The output from the seven furnaces 
now in blast is more than equal to all calls, and con- 
sumers’ requirements are easily met. The following are 
to-day’s quotations :—Hematite, 66s. per ton, delivered 
at the steel works ; foundry iron No. 1, 67s. 6d. per ton, 
and No. 3, 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 13, amounted to 228 tons. 
Of that total, 200 tons went overseas and 28 tons coast- 
wise. During the corresponding week of last year the 
figures were 30 tons overseas and 119 tons coastwise, 
making a total shipment of 149 tons. 








Tue Instirute or British Founprymen.—The 
thirtieth annual conference of the Institute of British 
Foundrymen will be held at Cardiff from June 20 to 23. 
The programme will open with a civic reception, held 
at 8 p.m. on June 20, at the City Hall by the Lord 
Mayor and Lady Mayoress. The Conference will begin 
at 0.15 a.m., on the following day, in the Lecture Theatre 
of the South Wales Institute of Engineers. After a 
civie welcome and the delivery of the presidential 
address by Mr. C. E. Williams, two papers will be read 
and discussed, namely, ‘“ Mechanised Foundries,” by 
Mr. F. J. Cook, and ‘ Routine Methods for Testing 
Green Sands,” by the Sands Sub-Committee of the 
Technical Committee. In the afternoon, visits will be 
paid to works in Cardiff and district, and in the evening 
at 7, the annual banquet will be held at the Park Hotel, 
Park-place. At 9.30 a.m., on June 22, the Conference 
will continue, and the following papers will be dealt 
with : “ Alloy Grey Irons.” by Dr. C. W. Pfannenschmidt; 
“* Heat-Resisti t Irons,” by Mr. E. Morgan ; “ Alloy 
Cast Iron,” by Mr. F. Coyle; “‘ The Anodic Treatment 
and Dyeing of Aluminium Castings,” by Mr. N. D. Pullen ; 
and “ Coking Practice in the South Wales District,’’ by 
Dr. W. R. D. Jones. Visits will be paid to works in 
Bristol in the afternoon, and the whole of the following day, 
Friday, June 23, will be devoted to a motor-coach tour, 
through Glamorgan, Monmouthshire, and Gloucester- 
shire. Members are reminded that their reply forms 
should be in the hands of the secretary of the Institute, 
St. John-street Chambers, Deansgate, Manchester, not 
later than May 27, . 
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ENGINEERING QUANTITIES. 


THe Committee on Engineering Quantities of 
the Institution of Civil Engineers, has now issued 
its final report, the same having previously been 
issued in draft form to corporate members of the 
Institution, and with its appearance in final form 
it is interesting to speculate on its likely effect on 
the general practice of drawing up Bills of Quantities. 
Perhaps an answer will be found in the Committee’s 
covering letter to the Council, which appears in 
the Report and which contains the passage “ We 
urge that a direct appeal be made to schools of 
engineering and employers responsible for the 
training of students to encourage them to study, and 
require them to act upon, the recommendations 
embodied in the report,” and that the full effect of 
the Report will not be felt until those who are 
students at the present time come to occupy 
administrative positions. 

The Report raises again the frequently discussed 
question as to whether standardisation is in its 
effects wholly beneficial, and whether the loss in 
individual initiative, consequent upon. its introduc- 
tion, may not neutralise its advantages. Any such 
suggestion would appear to have been refuted by 
the case of Portland cement, since, when the 
almost universal use of a standard specification 
had become firmly established, the industry started 
upon a phase of intense new developments in the 
form of the manufacture of aluminous and other 
rapid-hardening cements. In this case, however, 
special circumstances intervened, and the develop- 
ment was in great part due to the impetus given to 
such manufacture by the need of rapid hardening 
cement for trench work during the war. 

Whatever the answer to the general proposition 
may be, a perusal of the Report does not reveal 
suggestions for any very radical change in present 
methods, and when it is remembered that the 
present method of drawing up Bills of Quantities 
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has been evolved through many years, by several 


generations of engineers, such a result is what, was 
to be expected. By their terms of reference, the 
Committee were appointed to prepare a list of 
units of measurement, and to lay down the principles 
on which they should be applied in practice to 
various classes of work, in addition to formulating 
the methods to be followed in compiling Schedules 
and Bills of Quantities, with special reference to 
unnecessary detail. It is, perhaps, a little surprising 
to find the Committee stating, in their covering 
letter, that the result of their investigations was 
to show the need for adopting uniform principles 
in drafting Bills of Quantities, and that an undue 
divergence does exist in the methods of framing 
such bills. 

There is little in the Report which will be found 
controversial, but on matters upon which doubts 
sometimes exist, the Committee express themselves 
with useful definiteness. As regards temporary 
works, for instance, they recommend that when 
such works are special to the works as a whole, as 
for example, gantries, temporary tracks, structures 
for concrete mixing plant, blockyard equipment, 
&c., they should be covered by the rates entered 
in the Bill of Quantities. On the other hand, 
temporary works, in cases where the cost of such 
works is constant, irrespective of the quantity of 
the permanent work in connection with which the 
temporary works in question are provided, should 
be billed as separate items. 

Then again, on the question of daywork, the 
report recommends that the time of gangers or 
charge hands, working with their gangs shall be 
directly charged, but the time of foremen and 
walking gangers included under superintendence. 
This recommendation, if considered as an authori- 
tative ruling, will undoubtedly serve as the solution 
of a point which has frequently been a cause of 
difference. The Committee, very fairly, in making 
these recommendations emphasise the obligation of 
making methods of payment quite clear in a 
preamble to the daywork schedule. 

The greater part of the report is devoted to units 
and methods of measurement. These follow, with 
one or two negligible exceptions, so closely to 
generally accepted practice, that there can be 
very little doubt of the general acceptance of the 
recommendations for use in this country, and, as the 
Committee say in their covering letter, the principles 
laid down by them can be applied equally to work 
elsewhere, subject to any necessary alterations in 
terms and units. The Committee further give some 
very useful rules for drafting Bills of Quantities, 
and also of methods for computing them. There 
is little doubt but that the Report will be welcomed 
by engineer and contractor alike, and will be 
invaluable to the student and young engineer. 
Mr. David Anderson and his colleagues are to be 
congratulated on their work in the drafting of the 
Report. 


ARBITRATION OR LITIGATION. 


ConTROVERSY has always raged about the ques- 
tion whether litigation is to be preferred to arbitra- 
tion as a method of settling disputes. In some 
quarters there is a tendency to lose sight of the fact 
that arbitration may lead to litigation, because the 
award of a self-chosen tribunal is not always final 
and binding between the parties. The decision of 
an arbitrator may be called in question if there is 
what the lawyers describe as “error on the face of 
the award.” 

A case has recently been decided by the House of 
Lords which affords a striking example of what may 
happen if the parties to a technical contract are 
bound by that document to refer their disputes to 
arbitration: we refer to Absalom v. Great Western 
Garden Villages Society, Limited, which began with 
an arbitration and eventually reached the Upper 
Chamber. It well deserves the attention of those 
who are concerned with engineering contracts, as 
well as engineers who are from time to time called 
upon to occupy the difficult position of arbitrator. 
The facts may be briefly stated. 

A builder agreed to erect certain houses in 
accordance with a contract in the form known 
as the “ R.I.B.A. form.” It provided (by clause 26) 
that if the builder suspended the works, the archi- 





tect might give notice calling upon him to proceed 























in a reasonable manner and with reasonable dis- 
patch. By clause 30 provision was made for the 
issue of certificates by the architect, but it made no 
reference to what was to happen in case there was 
a suspension. Clause 32 provided for the reference 
to arbitration of any dispute “as to the construc- 
tion of the contract ’ or “ as to the withholding by 
the architect of any certificate to which the builder 
may claim to be entitled . . . such reference, except 
on the question of certificate, not to be opened until 
after the completion of the works.” The builder 
suspended the works on March 15, 1929, and on 
the following day the architect gave him notice under 
clause 26. 

Various certificates were issued by the architect 
in respect of the work done down to the critical date 
(March 11, 1929). The total amount was 10,482/., 
of which 1,0487. was kept back as retention money, 
the balance (9,4341.) being paid to the builder. 
Disputes having arisen, they were referred to an 
arbitrator. The builder alleged that the architect 
should have issued certificates for 12,3611. 4s. 4d., 
and claimed 1,6911. 1s. 11d., being the difference 
between the amount paid and the amount claimed. 
He requested, therefore, that the architect should 
be called upon to revise his last certificate so as to 
include this sum or any sum he might decide. The 
employers, on the other hand, alleged that the value 
of the work done and the materials on the site at 
the critical date was only 10,3671. 18s. 3d., and that, 
making due allowance for the proper amount of the 
retention money, 9,331/. 2s. 5d. was the sum for 
which they were liable. In effect, therefore, they 
alleged that they had overpaid the sum of 
1021. 17s. 7d. 

The arbitrator found that the sum due on the 
critical date was 10,2271. 17s. 10d.; that, having 
regard to clause 30 of the contract, which provided 
for the issue of certificates, the architect had up to 
the critical date issued certificates in accordance 
with the terms of the contract, and that a notice 
given by the architects under clause 26 was properly 
given; but he said nothing in his award about the 
revision of any certificate. In effect, therefore, if 
the award stood, the builder would have had to 
be content with the amount he had already received. 

The builder appealed to a Divisional Court, 
alleging that the award as it stood was meaningless. 
It was pointed out on his behalf that, although the 
arbitrator expressly found that 10,2271. 17s. 10d. 
was due, there was no direction that the final 
certificate should be revised accordingly. It was 
contended on behalf of the employer that the 
arbitrator must be taken to have construed the 
contract to mean that inasmuch as the builder had 
suspended the contract, his rights thereunder had 
come to an end, The Divisional Court took the 
view that the award was in fact meaningless, and 
remitted it to the arbitrator for reconsideration. 
They held in effect that there was error on the face 
of the award. Not content with this, the builder 
appealed to the Court of Appeal. Here the decision 
of the Court below was reversed, the Court of 
Appeal coming to the conclusion that the arbitrator 
was entitled to construe the contract, and that in 
effect he had decided that inasmuch as the builder 
had terminated the contract, he was entitled to 
nothing more than the sum already paid. 

Lord Justice Scrutton, when giving judgment, 
said: “I think I understand the arbitrator to be 
saying, when you look at it, when this last certi- 
ficate was given, there was so much for work 
uncertified for, taking into account the 1,000/ 
(retention money); but to go on, it says there was 
no obligation at that time under the contract, in 
view of your (i.e., the builder) going out, to certify 
for the amount which had now been certified. It is 
a matter of discretion for the architect when he 
certifies for the next 1,0001., and also in view of the 
fact that there has to be a settlement between the 
contractor and the employer, because of the con 


tractor withdrawing from the work and leaving the | 


employer to finish it. Still less can you expect to 
have a certificate at once for any balance uncertified 
for, without waiting to see what the extra cost 
to the employer of your withdrawal is. I am not 
saying that is right . . . but this is not a matter 
for the Court to interfere with on the ground of 


error on the face of the award, where the matter of | 
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construction has been necessarily referred to the 
arbitrator, and a special case has not been asked 
for... . The arbitrator whom they have chosen 
themselves has given a decision, and the Court 
cannot say, ‘I do not like this award, and therefore 
I set it aside.’ ” 

The builder, not being content with this decision, 
appealed to the House of Lords, That tribunal 
reversed the decision of the Court of Appeal and 
referred the award back to the arbitrator for recon- 
sideration, directing him to amend the last certi- 


They held, in effect, that the parties did not 
expressly or specifically refer the question of law 
to the arbitrator, the real point referred being 
one of value, and that he had erroneously construed 
the arbitration clause. In the result the employer 
had to bear all the costs of the three appeals. 

It is to be observed that the House of Lords came 
to the conclusion that the parties had not expressly 
left any question as to the construction or meaning 
of the contract to the arbitrator. Had this been 
done, if the arbitrator had come to the conclusion 
that in view of the builder suspending the work, 
he forfeited any claim to further remuneration, even 
the House of Lords could not have interfered with 
his decision. It is well settled law that if parties to 
a contract choose to leave a mere question of law 
to the decision of an arbitrator, whether he be a 
layman or a lawyer, they are bound by his finding. 
The proper course for those who are parties to an 
arbitration is to ask the arbitrator to state a case 
for the opinion of the court if it is obvious, during 
the course of the proceedings, that the decision 
should depend upon the legal construction of the 
language used. As Lord Justice Scrutton pointed 
out, that is a course which might have been adopted 
in this case. 

The moral to be drawn from this case by those 
who are parties to building and engineering con- 
| tracts is this: they should take care that if a dispute 
arises, it is defined with the utmost precision before 
submission to an arbitrator. The arbitrator too, 
when called upon to act, should be careful to see 
that the issues are clearly stated, and that his 
decision falls within the scope of the powers con- 
ferred upon him by the contract. Any exercise of 
jurisdiction which is not within the terms of reference 
may lead to trouble and expense. In drafting his 
award he must also take care that it is consistent 
with itself. Indeed, if he be a layman, he is always 
well advised to consult a solicitor in order to make 
sure that he has dealt with all the points referred 
to him, and has so framed his decision that it cannot 
be said to be erroneous in point of law. 

The case also has a bearing upon that much 
vexed question—the right of appeal. Many people 
advocate the abolition of the right of appeal to the 
House of Lords. Here is a case which seems to 
justify the existence of that tribunal. If there had 
been no right of appeal to the Supreme Court of 
Appeal, the builder would have failed. 


NOTES. 


Tue James Watt Memortat [NsTITUTE, 
| BIRMINGHAM. 





Tue excellent premises of the James Watt 
Memoria] Institute in Birmingham were formally 
| opened on Monday last by Mr. Alan E. L. Chorlton, 
|C.B.E., M.P., President of the Institution of Mech- 
}anieal Engineers. Sir Gilbert Barling, Bart., C.B., 
}as chairman of the Trustees of the James Watt 
| Memorial Fund, responsible for the scheme, pre- 
| sided over the proceedings. In his opening remarks, 
| Sir Gilbert explained how he had come to occupy his 
| position, although not an engineer, in succession 
| to the late Sir William Mills. The commemoration 
|of the James Watt Centenary in 1919 had resulted 
jin the raising of a fund which had, unfortunately, 
| fallen below expectations. Instead of endowing a 
chair at the University, and erecting a memorial 
| building for the joint use of engineering societies, 
they had had to proceed along more modest lines. 
After defraying various expenses and establishing a 
| research scholarship at the University, the trustees 
| had 6,000/. in hand. ‘That sum had increased until 
it had become 10,000/. at the present time. As 
|the original scheme for a building would have 


ficate in accordance with his findings of value.’ 
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involved great delay in any useful result, the 
trustees had begun to be anxious to do something 
for the engineers in the city, and especially for the 
younger members of the profession. They had 
therefore proceeded in a smaller way, and had 
procured a sixty-years’ lease, with power to give it 
up in five years’ time, of the accommodation where 
the company was assembled, in Great Charles-street, 
and consisting of a hall, committee room, library, 
&c. Control was in the hands of a management 
committee on which was a representative of the 
trustees, other members representing the engineering 
societies interested. A chart would be main- 
tained on the premises to prevent overlapping of 
meetings, &c. The trustees were very grateful to 
all who had helped the scheme forward in various 
ways, but more especially to Mr. and Mrs. W. B. 
Challen for the immense amount of work they had 
done in connection with carrying it to a successful 
conclusion. Mr. Alan Chorlton, on being called 
upon, spoke on the subject of the value of Watt's 
inventions, and of the combination of Watt's 
attention to mechanical detail with the business 
ability of Matthew Bolton—a combination almost 
ideal, but unfortunately often lacking, so that 
mechanical inventions frequently did not take the 
position they should till after the lapse of many 
years. It was Watt’s engine which brought in the 
industrial revolution. There was no reason to 
believe that the coming years would see any slowing 
down of the progress witnessed in the past, and 
invention was as vitally important now as hitherto. 
So much was this impressed upon the Institution 
founded, by the way, in Birmingham—of which he 
was President, that its Council had now under 
consideration plans for assisting invention of an 
engineering nature. Any encouragement which 
could be given to sound progress by bringing 
engineers together for intercourse and discussion 
would also assist in this direction, and so in main- 
taining our industrial position, and the Memorial 
Institute could not fail to contribute materially in 
that sense. Mr. Chorlton also referred to the way 
in which Mr. Challen had thrown himself into the 
scheme, and had been personally very largely 
responsible for its materialisation. A vote of thanks 
to Mr. Chorlton was proposed by Mr. R. A. Chattock, 
a member of the board of trustees, and representing 
the Institution of Electrical Engineers. In_ his 
remarks, Mr. Chattock said it was particularly 
fitting that the President of the Institution of 
Mechanical Engineers should open the Institute, 
since that body had been built up practically on 
Watt’s invention. Professor Batho seconded, as 
representing the Institution of Civil Engineers. 
Major 8. J. Watson, D.S.O., in proposing a vote of 
thanks to the chairman, said that they wanted it 
particularly understood that the effort was one in 
which they relied on the hearty co-operation of all 
the engineering societies represented in the city, 
and he hoped that such co-operation would ensure 
its success and usefulness. 


THe UNIFICATION OF Rap1I0o RESEARCH. 


When the Radio Research Board of the Depart- 
ment of Scientific and Industrial Research was 
formed in 1920, the National Physical Laboratory 
was entrusted with all work which required a labora- 
tory equipped with instruments of the highest 
precision, such as the development of radio- 
frequency standards, the generation of extremely 
short waves, the investigation of methods for mea- 
suring fundamental quantities necessary for circuit 
design, &c. Owing to its situation and to the 
proximity of other electrical work, the Laboratory 
was not thought suitable for radio research work 
involving measurements in the field, and facilities 
for work of this class were accordingly provided by 
the Department at Ditton Park, near Slough. 
Practically the whole of the work of the Board has 
been divided between these two centres. Recently, 
however, it has been decided to combine the Wireless 
Division of the National Physical Laboratory and 
the Research Station at Slough into a new Radio 
Department of the Laboratory, and Mr. R. A. 
Watson Watt, formerly Superintendent of the 
Research Station, has been appointed Superinten- 
dent of the new department. As formerly, the 
Radio Research Board continues to be appointed 
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by the Lord President of the Council and its con- 
stitution and functions remain unchanged, except 
that the anomaly by which the general work on the 
maintenance of radio standards at the Laboratory 
was a responsibility of the Board has been removed. 
In future, the Executive Committee of the Labora- 
tory will assume direct responsibility for these stan- 
dards. Although there has been close co-operation 
between the Research Station and the Laboratory 
in the past, it is thought that the unification now 
effected will give the Board much greater freedom 
in planning their programme as a single unit, 
and that the amalgamation of the staffs under a 
single direction is in the interests of efficiency and 


economy. 


QUENCHING AND TEMPERING 
PHENOMENA. 


THE twenty-third annual May Lecture of the 
Institute of Metals was delivered at the Institution 
of Mechanical Engineers, London, on the evening 
of May 10, by Professor Albert Portevin, the eminent 
French metallurgist. The chair was taken by the 
President of the Institute, Sir Henry Fowler. 
Professor Portevin, who had chosen as his subject 
“The Phenomena of Quenching and Tempering 
in Alloys,” spoke in French. He opened his lecture 
with the statement that for a long time steel had 
been the only metallurgical product to which 
quenching and tempering had been industrially 
applied. Later, however, other alloys, such as 
aluminium bronze, appeared to present analogous 
phenomena, and this had been followed, in 1911, 
by the discovery of Wilm that in alloys formed by 
the addition of magnesium to commercial aluminium, 
the phenomenon of spontaneous hardening after 
quenching occurred. This phenomenon, which 
differed from that of quenched steel, had been 
extended to many other alloys, and further examples 
were continually being brought to light. Hence, a 
regular reversal of the opinions current at the begin- 
ning of the studies on quenching had occurred. It 
was seen that far from being rare phenomena, 
quenching effects were common, whilst, on the other 
hand, the impossibility of obtaining quenching 
effects constituted an exception. Furthermore, the 
phenomena exhibited by quenching steel, instead 
of belonging to a general type in common with 
other alloys, constituted a rare and exceptional 
case. The quenchable light alloys, on the other 
hand, must be considered as the general and most 
frequent examples of the phenomenon. 

Briefly stated, continued Professor Portevin, the 
study of quenching and tempering phenomena had 
for its objective to ascertain, to define, and to 
measure all the modifications accompanying these 
thermal treatments, but it was very necessary to 
distinguish carefully between two important classes 
of modifications. The first of these comprised specific 
or local modifications affecting the constitution, the 
structure, and the properties of the part of the 
metallic mass under consideration, as a function of 
the thermal cycle described by this part inde- 
pendently of the rest of the piece. In the second 
place, there were general modifications which 
affected the properties or characteristics of the whole 
piece, such as its shape, its dimensions, its internal 
stresses, and consequently its general mechanical 
properties, these being functions of the divergences 
existing between the thermal cycles undergone by 
different parts in the piece. Practically, it was 
possible to attain only the state of physico-chemical 
equilibrium defined by the equilibrium diagram, 
and the state of elastic equilibrium in which there 
was complete absence of internal stress. Thestate of 
structural equilibrium, which would be realised by 
the complete separation of the phases—each forming 
only one single crystalline individual—remained an 
ideal. The non-equilibrium states were the quenched 
states, and all treatment which led to a departure 
from the equilibrium state produced a quenching 
effect. Inversely, all treatment tending to cause a 
return towards the equilibrium state corresponded 
with a tempering effect. 

Considerable progress had been effected in the 
last 20 years in experimental technique and in the 
apparatus employed, so that methods of thermal 
analysis had been greatly improved, and other 


methods had been introduced or had been stan- 
dardised, such, for example, as dilatometric analy- 
sis and thermo-magnetic analysis. Finally, the 
study of crystalline structure had benefited by a 
superb method of investigation, namely, X-ray 
spectroscopy. It was essential not to limit an 
investigation to a single physical characteristic ; 
each of these was the starting point for a method of 
study which had its own limitations of sensitivity 
and exactitude, and had a different degree of appro- 
priateness for demonstrating and defining the 
transformations. One and the same modification 
affected the various properties in a very different 
manner, certain properties being very much more 
influenced than others by secondary factors. It was, 
however, necessary to carry out these different 
methods of investigation on the same specimen, 
lest results which were not related to each other, 
or stages in a phenomenon which corresponded 
with different periods of its evolution, be compared. 
This had often happened when the separate results 
of different studies had been employed to reach 
general conclusions ; there was neither similitude 
nor synchronism in the phenomena observed. 
Moreover, between the study of phenomena by 
recording numerical values of the properties, and 
procedures which were limited to micrographic 
examination and hardness measurement after treat- 
ment, there was the same difference as that which 
existed between the study of living beings with 
all the modern methods of biology and the results 
obtained by post-mortem examination. The two 
methods of study must be used conjointly. 

The equilibrium diagram completely defined the 
possibilities and conditions of quenching as regards 
concentration and temperature. Thus the examina- 
tion of equilibrium diagrams would enable the 
metallurgist to discover all alloys which were capable 
of being quenched, if these diagrams were com- 
pletely and exactly known. As a matter of fact, 
however, it was frequently the inverse which had 
happened, and the systematic study of quenching 
and its effects had led to the determination or 
correction of solid solubility curves. When equi- 
librium established itself very slowly, which was 
generally the case if the temperature was not high, 
it might even be said that the best method of 
determining equilibrium curves consisted in the 
study of quenched samples after very prolonged 
annealings at selected temperatures. 

Quenching did not, in general, produce an impor- 
tant hardening, and consequently a marked increase 
in strength. This result was obtained by the pre- 
cipitation of a constituent from the supersaturated 
solution during the return to an equilibrium state, 
i.e., by a tempering effect, whence came the 
name “structural hardening” or .“ precipitation 
hardening.” These phenomena of hardening were 
extremely numerous and had been observed in 
aluminium, silver, copper, gold, iron, cobalt, nickel, 
palladium, platinum, tin, and zine alloys. The 
hardening constituent was often a definite com- 
pound, formed either by the addition of a new metal 
or element to the basis metal, for example, Cu Al, 
in aluminium and in copper and Fe, W, in iron, 
or by two other elements, as Mg, Si in aluminium 
and Ni, Si in copper. In alloys formed by more 
than two metals, two or more phases could precipi- 
tate from the same solid solution ; this happened in 
Duralumin, in the hardening of which the effects of 
precipitation of Mg, Si and Cu Al, were superim- 
posed 

The thermal treatments for quenching and tem- 
pering steels constituted a subject of greater com- 
plexity, on account of the multiplicity of the 
phenomena and the number and importance of the 
investigations carried out. A critical examination 
of the evidence indicated that the hardening of steel 
might correspond with several separate phenomena. 
The first of these was a physico-chemical hardening 
brought about by the passage of austenite to 
martensite as a result of the primary quench, or of 
the secondary quench during the cooling which 
followed the tempering. A second form of hardening 
| was structural hardening, brought about either by 
the formation of a fine mixture of cementite +- 
ferrite or of troostite during quenching, or by the 
precipitation of cementite from austenite or from 
martensite. A third hardening was at the same 








time physico-chemical and structural as a result 
of the decomposition of austenite into a troostitic 
complex, cementite + martensite. Such were the 
differences and analogies, concluded Professor 
Portevin, which he had thought it necessary to 
emphasise in the comparison of the quenching of 
steels with the more general case of quenching by 
variation of the solubility of a phase. There were 
doubtless many other peculiarities, but only those 
which appeared the most characteristic had been 
mentioned. 


THE INTERNATIONAL FOUNDRY 
TRADES EXHIBITION. 
(Concluded from page 488). 

A RANGE of new moulding machines and other 
foundry plant was shown by Messrs. Foundry 
Equipment, Limited, 15, Victoria-street, West- 
minster, S.W.1. The moulding machines are of 
particular interest as they are adapted for the use of 
under-sand frames. These are generally similar to 
the down-sand frames which are widely used on the 
Continent, and to a smaller extent in this country. 
They avoid the back of the mould being rammed 
harder than the joint, which is liable to occur when 
a pressure plate is employed. In addition, with 
the usual method of mechanical ramming, the edges 
of the mould nearest to the sides of the box are 
liable to be rammed less effectively than the centre, 
due to friction between the sand and the sides of the 
box, and it is claimed that this trouble is also 
avoided with an under-sand frame. The makers 
also state that bars are rammed solidly underneath 
without any hand tucking, and that there is a 
substantial increase in the speed of production. 
In the roll-over machine, illustrated in Figs. 5 and 6, 
on page 550, the main column is cast integral with 
the table, and the combined unit is carried on a 
substantial horizontal shaft mounted in ball bearings 
in the frame. The pressure head is hinged so that 
it can be swung horizontally clear of the table. 
ball races being also employed for this pivot. A 
strong lug is cast at the top of the column, and a lip 
on the pressure head registers with this lug when the 
head is over the table, thus avoiding the necessity 
for a tie bar and eliminating any danger of flexure 
during ramming. The lug and lip are provided 
with renewable hardened steel faces. The machine 
can be operated with or without an under-sand 
frame, as desired. 

The method of operation is first to release a catch, 
enabling the head to be swung clear of the table, and 
to fill up the box either from an overhead hopper or 
byshovel. The pressure head is then swung into the 
ramming position, as shown in Fig. 5, and the pres- 
sure applied. While the mould is under pressure, 
the operator opens a valve at the back of the mach- 
ine, admitting air to a vertical cylinder. The ram 
in this cylinder is provided with a rack, engaging 
with a spur wheel mounted on the horizontal shaft, 
and the movement of the plunger rotates the shaft 
through 180 degrees, bringing the pressure head to 
the bottom, as shown in Fig. 6. The pressure 
piston is now released and the mould recedes from 
the pattern plate, resting on the pressure plate, 
from which it can be laid on the floor or placed on 
a mould conveyor. When employed with an 
under-sand frame, the machine can, in some cases, 
be fitted with a special attachment which locks the 
frame at the joint level while the mould is being 
drawn, thus avoiding ridges of sand, or loose sand 
round the edges of the mould. The machine can be 
worked with or without stripping plates. 

The moulding machine illustrated in Fig. 7, page 
550, which was also shown by Messrs. Foundry 
Equipment, Limited, has been primarily designed 
for flat and shallow castings, such as are required in 
stove-plate work. It is claimed that the machine is 
absolutely rigid when the pressure is being applied, 
so that broken moulds arising from flexure of the 
machine itself are impossible. The use of the under- 
sand frame is particularly desirable with this 
machine, as the flat or shallow castings generally 
necessitate the use of moulding boxes with bars to 
support the surface of the sand. As already 
mentioned, the necessity for hand tucking under 
these bars is avoided with an under-sand frame, the 














sand being automatically rammed under the bars 
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Messrs. Founpry Equipment, LIMITED. 
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Messrs. Founpry EqvuirMEeNt, LIMITED, 


during pressure. In addition, the mould will be| 
hardest at the joint, and as it rises, the ramming is 
less intense, giving the exact conditions required for 
a good mould. When the exhaust stroke is applied, 
the pattern is drawn out, leaving the mould on the 
top surface of the under-sand frame, automatically 
drawn. The under-sand frame is shown in position 
in the figure, but the moulding box has been re- 
moved, showing the pattern plate inside the frame. 
The general construction of the machine only calls 
for brief comment, the arrangement of the table and 
ram being in accordance with the usual practice. 
It may be noted, however, that the machine has 
been designed to avoid the necessity for a founda- 
tion pit, and may be bolted direct to a flat floor. 
The main frame is a particularly rigid casting, and, 
as in the machine already described, the head is 
arranged to swing clear of the table on a ball-bearing 
pivot, and the necessity for a tie bar is avoided by 
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Power-Driven Pire-Benpinc MACHINE; 
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the employment of a lug and lip with renewable 
faces. 

The belt-driven pipe-bending machine illustrated 
in Fig. 8, above, was exhibited by Messrs. Major, 
Robinson and Company, Limited, 385-7, City-road, 
Cornbrook, Manchester, and is known as the 
“Scolo” Senior pipe bender. It is suitable for 
bending iron or steel tubes of from $4 in. to 4-in. 
bore, without heating or loading, and may also be 
used for copper tubes up to 4-in. bore when loaded. 
Up to 3-in. bore, the tubes may be bent through any 
angle up to 180 deg., but above this bore, the bend 
is limited to 90 deg. As will be clear from the 
figure, the construction of the machine is very 
simple. The tube is placed across two pivoted blocks 
or rollers which are carried in a slotted frame so 
that the distance between them can be adjusted 
to suit the required bend. The tube is also passed 
at the centre through a strong shackle carrying a 


former on the opposite side to the blocks, the forme: 
being replaceable so that any size can be fitted to 
suit the diameter of the pipe. The shackle is carried 
on the end of a draw screw, as shown in the figure, 
and the latter is pulled in the direction to bend the 
pipe by rotating the nut through a train of spur 
gearing. A reverse-motion pulley, driven by a 
crossed belt, is provided for releasing the pipe 
when the bend is completed. The countershaft 
for the machine, not shown in the figure, is fitted 
with large and small pulleys for the machine shaft 
drive so that a quick reverse motion is obtained, and, 
in addition, large and small pulleys are provided for 
the drive from the main shaft to the countershaft, 
giving two rates of bending speeds for large and 
small pipes. In addition to the machine illustrated, 
various hand-operated models were exhibited. 
The thrust in all the machines is taken on a ball 
bearing, and the smaller models are readily portable. 
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In concluding our account of some of the more 
novel exhibits, reference may be made to the new 
oil-fired sand drier, shown by Messrs. The Con- 
structional Engineering Company, Limited, Titan 
Works, Charles Henry-street, Birmingham, 12. 
This appliance, which is illustrated in Figs. 9 and 10, 
on this page, is self-contained, and has a capacity of 
3} tons to 4 tons of sand per hour having a moisture 
content of 10 per cent. to 12 per cent. 
designed primarily for drying sea sand for foundry 
use, but is also suitable for dealing with other 
types of sand. A Laidlaw-Drew oil burner is fitted, 
the fuel consumption being approximately 2} 
gallons per hour when the machine is working at 
full capacity. The drive is by belt to the short cross 
shaft visible in Fig. 9. From this shaft, which is 
fitted with a fast and loose pulley and striker gear, 
the power is transmitted through bevel gearing to 
a longitudinal shaft with a roller at eachend. These 
rollers transmit the drive by friction to two machined 
paths mounted on the outer circumference of the 
drum. Corresponding idle rollers are mounted on 
the opposite side of the machine, as shown in Fig. 10. 
The wet sand is fed into a fixed chute by hand, 
conveyor or elevator. This chute may be seen in 
Fig. 9, the mouth being in front of the barrel and 
at about the same level as the burner. From the 
chute, the sand is picked up by a series of scoops 
attached to the rotating drum. One of these 
scoops can be seen at the top of the drum in Fig. 9, 
and two are shown to the right of the centre line in 
Fig. 10. It should be explained that, in the latter 
figure, the view to the right of the centre line is a 
section through the drum at the scoops, while the 
view to the left of the same line is a section farther 
along the drum. The drum is slightly inclined 
from the feed to the discharge ends, and a series of 
channels is fitted internally on the outer drum, and 
externally on the inner drum, as shown in Fig. 10. 
The two drums revolve together, and the sand, 
picked up by the scoops, is constantly falling from 


It has been | firm 





the channels as it gradually travels from one end 
of the drums to the other. 
A fixed casing, in which a sieve is fitted, encloses 
the discharge end of the drum. The dried fine | 
sand passes through this sieve and into a chute | 
attached to the bottom of the casing. Sand too 
coarse to pass through the sieve is discharged over 
the end of the drum into a second chute fixed to the 
casing, The oil burner is fitted in a brick-lined 
combustion chamber carried on the fixed end of | 
the drier. The flame passes through the centre | 
drum and is drawn back by natural draught between | 
the two drums to the chimney. The machine has' 
been thoroughly tested out in a large foundry pro- | 
ducing automobile castings and is stated to have 
proved exceptionally efficient and economical. 











COMBINATION AND BAR TURRET 
LATHES. 


THE two lathes illustrated in Figs. 1 to 4, on 
page 552, are the most recent examples of turret 
lathes for different purposes manufactured by Messrs. 
H. W. Ward and Company, Limited, Dale-road, Selly 
Oak, Birmingham. They have been selected to show 
that development in the direction of extending the 
*s ranges is not merely a matter of increase of size, 
both machines showing new features over previous 

ice in their t . 

The powerful lathe illustrated in Fig. 1 is the latest 
addition to the firm’s range of combination ' turret 
lathes. As will be realised from the figure, it will 
accommodate work of considerable size, the length of 
the bed giving a dimension of 8 ft. 2 in. between the 
spindle nose and the turret face, whilst a clear swing of 
28 in., over the bed covers is ided. The swing 


over the cross-slide is 183 in., and the hole through the | through 


spindle is 7} in. in diameter. The full designation of 
the machine is the No. 13 combination turret lathe 
with covered bed, further distinguishing features being 
a ball and roller-bearing headstock and automatic 
lubrication. The ways of the bed are protected by 
50/55-ton acid-resisting stainless-steel covers of inverted 
channel section bolted securely to the bed and passing 
through both saddles. This arrangement was shown 
in detail in ENGINEERING, vol. cxxxiii, page 267 (1932). 
A comparison of the lathe described in that issue and 
that shown in Fig. 4 with the one now under con- 
sideration will show that although the headstock is 
— of the same design in all three, a distinct 
change has been made in the position of the operating 
levers. Instead of bei on the top of the 
headstock they are in this case disposed in front of it, 
as shown in Fig. 2, a situation more convenient for the 
operator on a large lathe. 

There are altogether 16 spindle speeds in each 
direction. These are selected by three levers giving 
any one of eight speeds, from 7 r.p.m. to 36 r.p.m., 
when the fourth lever, at the right of the figure, is set 
to “ Slow,” and one of eight s , from 48 r.p.m. to 
225 r-p.m., when it is set to “‘ Fast.” These are 
for normal work ; for high-speed work they are doubled. 
All the levers are connected to the main driving clutch 
in such a manner that the first movement of any lever 
automatically disengages it. Subsequent movement 
effects the change of speed by the sliding gears while 
these are, therefore, under conditions of “no load.” 
The horizontal lever to the left of the figure alters the 
direction of rotation. The clutch can also be dis- 
engaged, i.e., the lathe can be started or stopped, 
from three positions along the front of the bed. These 
are shown in Fig. 1, viz., one near the feed gear-box, 
another near the saddle, and the third near the turret. 
The spindle and all gear-shafts are mounted on ball 
and roller bearings of exceptional strength, and so 
carefully constructed that scarcely perceptible effort 
is required to turn the spindle by hand. All the gears 
are of heat-treated alloy steel and have ground teeth. 
The saddle, which is fitted with a steel turret and 
rear tool post, has sliding, surfacing, and screw- 
cutting motions. 
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The motions of the saddle and the turret are derived 
from the gear-box below the headstock. This gives 
three speed changes to the feed-shaft and a rapid power 
traverse. The saddle and turret aprons are each 
provided with 16 feed changes, so that a total of 
48 feed speeds is available. These are also provided 
for the cross-slide, as is the rapid power traverse. The 
whole of the feed motions are reversible and automatic. 
The range is from five cuts per inch to 656 cuts per 
inch, or 0-200 in. to 0-0015 in. per spindle revolution. 
The automatic motions are controlled by stop bars in 
front of the bed, and the saddle has a longitudinal 
traverse, under automatic feed, of 6 ft. 9 in. The turret 
can be rotated by hand in either direction, or automati- 
cally in a clockwise direction, this latter being effected 
by friction clutches so lightly loaded that the motion 
is arrested should a projecting tool-holder come into 
contact with the operator. All the shafts in both 
saddle and turret aprons are carried on ball and roller 
bearings. The rapid-power motions are obtained from 
a constant-speed shaft at the back of the machine. 
This shaft is driven by an independent electric motor 
worm-reduction gear. The leader nut on the 
turret saddle is of particular interest, as its arrange- 
ment enables the saddle to be directly traversed from 
the lead screw so that several “ pitch-controlled ” cuts 
can be taken with a self-opening die-head. The thread 
is thus brought to the correct size without damage to 
the first two or three threads, so eliminating a risk 
present when “ pitch control” is dependent upon the 
skill of the operator. 

All the moving parts of the lathe are automatically 
lubricated. For this, three pumps are provided, viz., 
a force pump, situated behind and below the headstock, 
and two plunger pumps situated one in each apron. 
The force pump is driven by roller chains from the 
constant-speed shaft and serves the headstock, feed 
gear-box, rapid power-traverse mechanism, and all 
feed-shaft bearings. The plunger pumps provide 
lubrication to all the shafts in the saddles, to the ways 
of the bed, and to the bearing portions of the cross- 
slide. Cooling lubricant is supplied by a pump driven 
from the constant-speed shaft and provided with a 
clutch so that it can be disconnected when not required. 
The pump drives from the constant-speed shaft are 
seen in Fig. 3, the protecting covers having been 
removed. The cooling lubricant is supplied to the 
turret tools by means of a telescopic pipe. As regards 
performance, recent tests have shown the lathe to be 
capable of very heavy duty. When cutting cast-iron, 
Brinell No. 187, on an external diameter of 154 in. 
a cut of § in. with a feed of 17-1 in. per minute gave 
a rate of removal of 509 cub. in. per minute. The 
peripheral speed was 625 ft. per minute, and 105 h.p. 
was used, the resultant rate, in terms of power, being 
4-8 cub. in. of metal removed per horse-power per 
minute. Similar tests on work of 14} in. external 
diameter and with 85 h.p. showed that the same rate 
per horse-power was maintained. On steel of 45 
tons tensile strength, Brinell No. 195, and 64 in. in 
external diameter, a cut of } in. deep and with a feed 
of 19-4 in. per minute, showed that at a peripheral speed 
of 330 ft. per minute, 183 cub. in. of metal were removed 
per minute. The horse-power in this case was 100, é.e., 
the metal was removed at the rate of 1-83 cub. in. 
per minute per horse-power. The lathe was driven, 
through gearing, by a motor of 100 h.p., more with a 
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view to demonstrating the large 
provided throughout the machine than with the in- 
tention that it should be used under such a large 
amount of power. The manufacturers suggest, as a 
matter of fact, that 35 h.p. to 40 h.p. would be 
sufficient for the normal run of work. 


The lathe shown in Fig. 4 is, again, a recent addition | 


to a range of Messrs. Ward’s machines. It is a covered- 


bed lathe for bar work, with a hexagon turret and having | 


a hand-operated intermediate saddle. It has a bar 
capacity of 2} in. in diameter and a useful turning 
traverse of 34 in. when using the standard roller- 
steady turning tool holders. The headstock is generally 
similar to that of the combination turret lathes with 
the gear-changing mechanism therein adopted, viz., 
a braking clutch which slows down the gears, or stops 
them altogether if desired, when a change is being 
made in the spindle speed. The spindle and all shafts 
are mounted on ball and roller bearings, and speeds up 
to 1,000 r.p.m. are available. The bar chuck is of the 
split collet-pad type and can be either hand or air- 
operated. The first is similar to the well-known Ward 
automatic chuck, but the ait-operated chuck is of 
entirely new design which, it is claimed, will effectively 
grip all shapes and sizes of bar within the capacity of 
the machine. The chuck is operated by the opening or 
closing of an air valve which can be manipulated by 
a finger. An unusual feature of the chuck is that 
there is no packing of any description in it or in the 
operating valve, so that troubles arising from air 
leaks, &c., are eliminated. The gripping action is 
positive, the air being used to actuate a sliding sleeve 
which cannot be reversed until air pressure is applied 
in the releasing direction. The chuck is, therefore, not 
affected by a break in the air line or a drop in pressure 
erising from compressor defects 

The bar-feed mechanism, which is covered, is hand- 
operated and has a ball and roller-bearing travelling 
head. The saddle is hand-operated both longitudinally 
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and transversely. Six stops are provided for the 
former motion and four stops for the latter one. All 
act in either direction of travel. An alternative 
arrangement of saddle with automatic sliding, surfacing, 
and screw-cutting motions can be fitted. The cross- 
slide is of forged steel and has a square turret in front 
and a double tool-post in the rear. Large dials are 
provided for the motions. The turret saddle has 10 


| rates of automatic feed and a rapid traverse operating 


in both directions. The lubricating arrangements are 
generally similar to those of the combination lathe 
described above. The drive may be either by belt from 
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, adopted, about 7} h.p. is advisable in order to!take full 
| advantage of the productive capacity of the lathe. 
CONTRIBUTION TO THE STUDY OF INCLUSIONS IN STEELS: 
Erratum.—We have been informed that a slight error 
has crept into the advance copy of the paper bearing 
the above title, by Professor A. M. Portevin and Mr. 
| R. Perrin, read before the Iron and Stee! Institute on 
|May 5. In our reproduction of the paper, on page 530 
| ante, the commencement of the second paragraph in the 
| middle column should read “ Nothing hes been said s0 
far concerning inclusions othe. than those formed during 
the making of the steel, during freezing, oF during 


line shafting or by an electric motor. If the latter is | solidification.” 
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LABOUR NOTES. 


As has already been mentioned in these notes, the 
trade unions which have members employed in the 
engineering, shipbuilding, and ship-repairing industries 
are organising aggregate meetings and conferences in 
the various districts to discuss the question of demand- 
ing a reduction of working hours to 40 per week 
without any reduction of wages. The railway shopmen 
have decided, it is understood, to join the movement, 
and hopes are, apparently, entertained that the traffic 
grades will follow their example. The May issue of 
the Amalgamated Engineering Union’s Journal states 
that the Organising District Delegates of the society 
in the areas where meetings and conferences are to 
take place have been asked “ to render every assistance 
possible ” in making the gatherings successful. ‘“ The 
Executive Council,” it is added, “ are confident that 
our members generally will appreciate the need for 
the establishment of a reduced number of working hours 
weekly for the purpose of mitigating the serious effects 
which unemployment is having upon the industry as 
a whole, and they feel sure that branch and district 
officers, together with the membership, will whole- 
heartedly support our efforts in this direction.” 





According to some advocates of the shorter working 
week, the reduction demanded would, in the metal 
trades alone, re-absorb 260,000 men. The truth is, 
on the contrary, that if the change increased labour 
costs—as it certainly would—there would be a rise 
instead of a fall in the unemployment figures. This 
is an aspect of the question which up till now has been 
ignored by trade-union speakers, but one which will 
call for serious consideration when the time comes to 
meet the employers. 


The National Association of Unions in the Textile 
Trade have passed the following resolution :—* This 
Conference directs the attention of wool textile opera- 
tives to the conditions of employment at present 
operating throughout the industry, and to the following 
facts: (a) wages have been reduced by approximately 
20 per cent. within the past three years; (b) the 
48-hour working agreement is abrogated by the 
employers at will; (c) foreign competition no longer 
affects the home market; (d) lower wages have failed 
to secure export trade to foreign countries; (e) the 
trade for the home market is more than three times 
the export trade. This conference therefore calls upon 
all textile workers, irrespective of craft or occupation, 
to assist in establishing complete trade union organisa- 
tion with the object of formulating demands for 
increased wages and the strict observance of all agree- 
ments, and particularly that relating to the 48-hour 
working week.” 


The executive committee of the Miners’ Federation 
of Great Britain has decided to call a national delegate 
conference on June 1, “to consider the implications 
of the coal-owners’ refusal to negotiate for the con- 
tinuation of the present wage rates after the expiration 
in July of the existing guarantees, and also the Govern- 
ment’s refusal, in view of the owners’ attitude, to 
assist in providing a guarantee for maintaining even 
the very low standards of wages now in force.” ‘ We 
are hopeful,” Mr. Edwards, the secretary of the 
Federation, said, “that common sense will induce 
even a strong Tory Government to see that there 
never was a better opportunity of placing the mining 
industry outside the range of continual conflicts than 
there is at this moment. But unless advantage is 
taken of this opportunity an impetus will be given to 
the spread of the extremist movement again.” 








In April, the home branch membership of the Amal- 
gamated Engineering Union decreased from 169,424 
to 169,302. and the colonial branch membership 
increased from 22,184 to 22,208. The number of 
members in receipt of sick benefit decreased from 
3,468 to 3,131, and the number in receipt of super- 
annuation benefit increased from 13,295 to 13,331. 
The number in receipt of donation benefit decreased 
from 7,624 to 7,551, and the total number of unemployed 
members from 40,989 to 40,707. 


“J. R.,” writing in the May issue of the Electrical 
Trades Union’s Journal, states that there has been no 
improvement during the past month in the unemploy- 
ment percentage. That is, he says, “ rather surprising 
for the time of year, and shows that, at any rate, the 
usual number of contracts for installation work are 
not being placed, or, on the other hand, where placed, 
are being held up.” “ There are, however,” he goes on 
to say, “ distinct signs of a genuige recovery in the 
state of trade. In the first place, production of iron 
and steel has greatly increased, which presages well 
for the shipbuilding, building and engineering sections, 
as this iron and steel are certainly not being produced 





for stock. The coal-mining industry is also improving, 
as not only has the increased tonnage of iron and steel 
products meant a greater consumption of coal, but the 
export trade has also increased. As these are both 
fundamental industries, the effect must in time be 
felt by all for the better.” 


Another editorial note relates to wages in the electrical 
contracting section. “ The stiff reduction ” the writer 
says, “in the rate of wages paid in the electrical con- 
tracting industry, due to the operation of the national 
cost-of-living sliding scale ageeement, has brought a 
large amount of correspondence from many districts, 
pointing out the necessity for substituting some other 
method for the present one, which, although an im- 
provement on its predecessor, will, in the ultimate, lose 
all its advantages. The executive are fully aware of 
this, and purpose taking the matter up at an early 
date.” 


The improvement recorded a month ago in the un- 
employment figures of the United Patternmakers’ 
Association has been maintained. The total is 2,405 ; 
on transitional benefit there are 871, as compared with 
1,102. The total membership is 10,430. Members are 
to vote at the half-yearly meetings of their branches in 
June on a proposal by two Glasgow branches to ter- 
minate the Association’s affiliation with the Scottish 
Trades Union Congress. The branches indicated 
submit that the “ body has outworn its usefulness,” 
and that the money spent on it could be put to a much 
better use. E> 

Industrial News, the weekly organ of the Trades 
Union Congress General Council, states that bricklayers 
employed in steel works have had their wages increased 
under the terms of an agreement recently concluded on 
their behalf by the Amalgamated Union of Building 
Trade Workers. The increase on the base rate amounts 
to 27} per cent. o 4 

The weekly organ of the International Labour Office 
at Geneva states that, according to reports received by 
it, the new German trade union system is to be based on 
one of three draft Bills which are now under the con- 
sideration of the Federal Cabinet. The first would 
abolish the “ political’ organisations (the Socialist, 
Christian and Democratic Federations), and replace 
them with a corporative system on the Italian model, 
to be supervised by the Minister of Transport or the 
Minister of Economy. The second favours the retention 
of the existing federations, but would put the National 
Socialist Works Units and the Steel Helmet Mutual 
Aid Organisation on an equality with them. It points 
out that the federations are spontaneously established 
self-protective associations with well-tried machinery 
and a sense of responsibility, and that a sudden attack 
on freedom of association would endanger the results of 
the trade union movement in various fields of economic 
and social life. It provides, however, for the establish- 
ment at the Ministry of Labour of a Trade Union Super- 
visory Commission, which would deprive the unions 
of their political character and supervise their activities, 
their budgets, and the investment of their property. 


The third draft would also retain the existing political 
unions, but would subject them to much stricter State 
supervision than the second. It would also affiliate 
workers’ and employers’ organisations to one central 
labour authority, which would regulate as well as super- 
vise their activities. The political neutrality of trade 
unions and their collaboration with the State are 
described as desirable. Statements made by the three 
old federations, in which they recognise the c ed 
conditions and declare themselves in readiness to colla- 
borate, are regarded as compatible with this third 
scheme. sbie 

Legislation amending the Industrial Conciliation 
Act has recently been adopted in South Africa. An Act, 
known as the Industrial Conciliation (Further Amend- 
ment) Act, provides for compulsory arbitration in the 
case of a dispute between a local authority and its 
employees engaged to perform work of public interest, 
such as the supply of light, power or water, sanitation, 
passenger transportation, or the extinguishing of fires, 
whenever conciliation between the parties has proved 
a failure. Such disputes shall be submitted to an 
arbitrator for determination whenever an industrial 
council or conciliation board has failed to settle the 
dispute within a period of one month or such further 
period as the Minister may appoint, or has decided that 
further deliberation will not result in the settlement of 
the dispute. Paral 

The Act lays down that these provisions shall apply 
also to any private employer who supplies, directly or 
indirectly, to the local authority more than 50 per cent. 
of his output within the area of the local authority, or 
more than 50 per cent. of the light, power or water 





consumed within such area, in the same manner as if 
such an employer were a local authority ; provided 
that, unless the Minister otherwise directs by notice in 
the Gazette, these provisions shall not apply to such an 
employer and his employees if the said supply does not 
exceed 5 per cent. of the employer’s output. Finally, 
the same provisions apply to any private employer who 
provides sanitation or passenger transportation, or a 
fire-extinguishing service within the area of a local 
authority, in the same manner as if he were a local 
authority. 

One of the Bills introduced by the Danish Minister 
of Social Welfare authorises him to grant subsidies on 
the recommendation of the Minister of Commerce and 
Industry, to undertakings which are prepared to 
increase their staffs, provided that such increases do 
not prejudice the activities of other undertakings. 
The subsidies would be smaller than the unemployment 
relief which they would replace. Another measure 
would prohibit overtime for workers in industry, 
handicrafts, building and transport, and for salaried 
employees in commerce and offices; there is also pro- 
vision for supervisory measures and for exemptions. 
It is further provided that any disagreement arising 
out of the alleged necessity for overtime, or out of rates 
to be paid for it, should be submitted to a board 
appointed by the Labour Council. This measure would 
remain in force until the number of unemployed had, 
for a whole year, been less than it was in 1930. 


In his conclusion to the report of his Department 
for the fiscal year 1931-32, the late United States 
Secretary of Labour says :—“ Aside from the abnormal 
amount of unemployment occasioned by the financial 
and economic depression, a matter of grave concern, 
which has been referred to before in this report, is the 
ability of many of our major industries to produce in 
much less time than a year more goods and products 
than the purchasing power of the country can absorb ; 
which, of course, occasions a vast amount of part- 
time employment. This situation will remain, even 
when normal conditions return, unless and until we 
are able to devise a solution or adjustment of the 
attendant problems, such as the absorption of the 
surplus of commodities or a decrease in production 
commensurate with the country’s demands, with 
either the employment of released labour elsewhere 
or reduced hours or days of work so as to spread 
employment over a greater number of workers. The 
development of markets, the easier and cheaper dis- 
tribution of our products, the maintenance of wages 
at scales which will permit and induce purchases 
beyond actual needs of subsistence and housing, will 
all assuage this condition. The necessity confronts the 
country to solve these problems with as little delay as 
possible, as it is a truism that a high standard of wages 
is necessary for a resumption of commodity purchases 
on a large scale—what we vitally need.” 





According to the United States National Industrial 
Conference Board, which has made a special study 
of the subject, there are no good grounds for believing 
that there is a permanent over-supply of labour. While 
it is undoubtedly true, it is stated, that every rapid 
advance in the adaptation of power machinery to 
industrial processes has resulted in temporary derange- 
ment of the balance between demand and supply of 
of labour, each temporary displacement of labour has 
been followed ultimately by increased employment 
opportunities, as the lower costs and prices resulting 
from mechanised production have increased the 
demand for manufactured goods, and thus eventually 
created more jobs. Examples of new industries and 
fields of employment which have been opened up 
by invention and mechanisation are the automobile, 
radio, and airplane industries. Between 1914 and 1925 
there had been such great improvement in agencies of 
production that, on the average, 76 workers in 1925 
could produce a volume of output which required the 
labour of 100 men in 1914, showing an 7 om dis - 
placement of 24 per cent. of these workers. How- 
ever, as a matter of fact, the demand for manufactured 
commodities had increased so greatly that these 
workers were reabsorbed and an additional 1,500,000 
workers were given employment. This increase in 
employment was the result not only of a wider dis- 
tribution of existing products because of lower prices 
and higher purchasing power, but also because of the 
demands for labour in new industries, many of which 
were based on new inventions. 


GENERATION OF Evecrriciry In Great BriTarn.— 
Official returns issued by the Electricity Commission, 
Savoy-court, Strand, London, W.C.2, show that the 
total amount of electricity generated by authorised 
undertakers during the first four months of 1933 was 
4,599,000,000 units, as compared with 4,374,000,000 
units during the co mding period of 1932, repre- 
senting an increase of 5-1 per cent. 
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THE INVESTIGATION OF THE 
MECHANICAL BREAKDOWN OF 
PRIME MOVERS AND _ BOILER 


PLANT.* 
By L. W. Senuster, M.A. 


(Continued from page 489.) 


Crankshafts.—The more ordinary types of failure 
that take place purely through fatigue or overstress, 
concentrations of stress at sharp fillets of the more usual | 
form, and failures due to malalignment will not be 
discussed. At the time of the earlier paper cited above, | 
failure from torsional vibration had not been expe- 
rienced, but as such failures form a specialised subject, 
no examples are given. (a) The first type of failure | 
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mill engines has shown that the best service is obtained 
when the shank of the pin is swelled ; the fillet should, 
however, be flush with the face of the crank-arm. 

(d) The sulphur print, Fig. 17, represents a wrought- 
iron crankshaft which developed a serious crack at a 
neck. It shows the method used for piling the shaft, 
and makes evident how easy it is for longitudinal 
cracks to develop. Incidentally, the print illustrates 
that a shaft, considered to be made of wrought-iron, 
does not necessarily consist altogether of that material. 
A considerable amount of steel is visible, the large white 
area at the left being steel containing 0-4 per cent. of 
carbon. The actual crack between piles is seen at the 
top. It is to be noticed that wrought-iron, built up 
thus, lends itself especially to the formation of a crack 
when water is applied to a bearing. As long as a crack, 
however formed, maintains a longitudinal direction, 
it is not dangerous; the main trouble is the non- 


order that the distance between the bearings may be 
aminimum. Apart from possible undercutting by the 
turning tool, the design causes a concentration of the 
bending stress across the web, in line with the top 
of the collar. The photograph shows that the crack 
obviously commenced at the collar; from that point it 
started to take a circular and downward course, typical 
of web fractures. The alignment of the shaft had been 
good, and the nominal stress low. 

(c) Bad fitting may be illustrated by a broken low- 
pressure crank-pin. The engine had two cylinders 
each driving on to a separate crankshaft, the cranks 
being overhung and shrunk into the crank arms. The 
shafts were coupled by a drag link connected to an 


pressure crank-pin was found to be running warm, 
and as a result of careful watch, dry rust was, after a 
few days, seen to be coming out of the eye of the crank. 
The engine was stopped and the pin found to be 
broken across the full section. The crank-pin near 
the collar had been a loose fit in the web, but tight | 
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relates to the pernicious habit of using water for cooling 
an overheated bearing. This causes the skin of the 
shaft to be chilled, while the resulting contraction 
gives rise to severe circumferential tension. The latter 
sets up surface cracks, which, if not,turned off without | 
undue delay, gradually enter into whe body of the metal, 
extending until the shaft breaks. A photograph of the | 
journal of a crankshaft, 18} in. in diameter at the swell, 
showed that the surface was riddled with hair cracks. 
The bedplate had gradually sunk on its foundation, 
and, the day before the damage was found, water had 
been applied to correct overheating. The heat had 
been so intense that one of the phosphor-bronze bearing 
bushes had been permanently lengthened by } in. 
(6) The example illustrated by Fig. 14, though it 
strictly concerns “ failure at fillets,” is given, as it 
relates to a special application. The shaft is from a gas 
engine, while a collar for the oil thrower is formed at 
the side of the web, making a sharp angle there, in 
* Paper read before the Institution of Mechanical 
Engineers, on Friday, April 28, 1933. Abridged. 
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metallic matter, which may work out of the opening 
into the bearing and cause overheating. Cracks formed 
chattering marks found. | thus are carefully marked and watched, and the engine 
The looseness naturally in- | can generally be run for many years without trouble. 
creased the working stress, |The danger arises when a crack turns off in a circum- 
the bending moment being | ferential direction. In the present instance the crack, 
increased asa result of the | which had been under observation for several years, 
transfer of the fulcrum of | suddenly developed till it extended over the full length 
the lever arm from the out- | ef the neck, and then took a circumferential course at 
side to the interior of the | either end; at that time the longitudinal crack had 
crank eye. Moisture had extended downwards to the middle of the shaft. The 
condensed within the eye at such times as the | fillets at the end of a journal are usually the position 
engine was at rest. With an engine at rest and | where longitudinal cracks are diverted transversely. 
the piston near the beginning of the stroke, ready for |The transverse cracks do not necessarily break out 
the next run, the same portion of the pin is always | first at the surface, but instead seem generally to form 
at the bottom, and any moisture that collects lies at | an abrupt extension of the longitudinal crack, over a 
the same locality, intensifying the extent of any | considerable depth, the first point to turn often lying 
corrosion there. Here, corrosion actually took place | below the surface. For this reason a transverse crack 
near the collar, increasing the slackness of the pin and | may rapidly assume dangerous proportions, and when 
the tendency for chattering. Though failure was | first discovered may be of appreciable depth. Fig. 18 

imarily due to the slackness, it would seem to have | shows a transverse crack which has broken out abruptly 

en accelerated by corrosion fatigue, other crank-pins | from an old longitudinal crack, and illustrates that a 
having behaved similarly. The pin, which was of |crack of this form often constitutes an immediate 
wrought-iron, was a replacement, nineteen years old. | danger to the shaft. The diameter of the journal is 
The tapering of the end of a crank-pin passing through | 14 in.; the transverse crack has extended to a length 
the crank-arm is not satisfactory; it is difficult to | of only 5} in., but its depth is 33 in., or more than that 
obtain and maintain an accurate fit, and chattering of | of the longitudinal crack. Its starting point lies about 
the pin within the crank-arm is common. Again, in } in. below the surface. The photograph shows that, 
passing, it might be mentioned that experience has | in addition to the ffansverse crack at the fillet, a whole 
shown that a pin having a collar that beds against the system of transverse cracks had broken out at the 
side of the crank-arm is unsatisfactory; the design | bottom of the longitudinal crack, their depth reaching 
leads to a sharp corner at the side of the crank-arm, | a full 33 in. (e) The photograph, Fig. 20, shows 4 
where examination cannot be made. Experience with portion of the main journal of a crankshaft, 10$ in. 


at the inner end. This 
was made obvious from the 
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in diameter at the journals and 14 in. at the swell. 
Up to eighteen months before failure, periodical 
examination had shown the presence of surface mark- 
ings only at the journals. Later, the journals over- 
heated, and finally a large number of longitudinal 
cracks broke out, as in the photograph. In general, 
these were somewhat similar to cracks caused by the 
application of water; actually, however, it was not 
the use of water to cool the bearings that had caused 
them, but instead it was probably particles from the 
cracks that had caused the overheating. As is to be 
seen from the photograph, one of the cracks had ex- 
tended to a length of 20} in. before discovery. This was 
developing circumferentially at the ends, near the fillets. 

A sulphur print of a cross-section through the journal 
makes evident that several streaks of segregate were 
present at the surface, and that the main crack had 
started at one of these threads. The segregate had 
evidently lain just below the columnar region of the 
ingot, and was exposed owing to the removal of the 
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columnar skin. (f) Much has been heard in more 
recent years about the adverse influence of scratches 


upon the surface of a shaft, in so far as they lower the | 


fatigue stress. The photograph, Fig. 24, the only 
example given in the paper outside the author’s first- 
hand experience, shows circumferential cracks breaking 
out at the neck of a crankshaft, 18} in. at the swell. 
It is to be seen that they have broken out at fine tool 
marks at the surface. (The original negative was 
touched up to make the cracks more apparent, but 
unfortunately this was done rather clumsily.) 

(g) Observation of failures shows that the high 
local stress inherent in an oil hole in a crankpin may 
prove dangerous. Where there is a small hole in a 
member subjected to tension, theory, of course, shows 
that the stress at the edges of the hole at the mid- 
transverse section is augmented to three times the 
value of the applied stress away from the hole. This, 
however, applies only if the elastic range is not exceeded, 
and there is no redistribution of stress. In a pin 
without an oil hole, torsion gives rise to shear, and 
bending stress to a simple compression stress at the 
side of the outer surface of the pin where the mouth 
of an oil hole, if present, would be situated; when, 
however, there is a hole they both lead to a tangential 
stress round the circumference of the hole, and the 
direction of fracture starting at an oil hole may be 
diagonal. Tests made by the author in 1925 on models 
of crankpins subjected to reversal of stress well beyond 
the elastic limit, while not purporting to represent the 
true working conditions of a crankpin, showed con- 
siderable weakening due to a hole, whether perpendicular 
to the surface of the pin or inclined at an angle. Though, 
in general, the cracks were diagonal, even under bending 
stress, when the stress was torsional considerable 
distortion took place at the sharp edge of diagonal holes, 
and in one instance longitudinal cracks were set up in 
spite of the absence of the oil groove. The tests, as 
far as carried out, tended to show that a diagonal hole 
was more harmful than a vertical hole. It is to be 
recorded that in results of tests published by Southwell 
and Gough,* in which hollow specimens, undrilled and 


* Philosophical Magazine, 1926, 7th Series, vol. i, page 71. 
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| drilled with perpendicular holes, were subjected to | 
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the configuration of the webs, there is less tendency 
| fatigue in torsion, the drilled specimens showed only | for breakage across a web, the tendency for breakage 
|a small falling off in the fatigue value. Though the | round a fillet is not reduced. For example, Fig. 34 
tests approached practical conditions more nearly | shows a shaft shaped for the best results at the web, 
than those just described, they still represent laboratory | though it broke round a fillet. Where a gap is made 
rather than service conditions. They did not purport |in the forging of the larger shafts to form the webs, 
to ascertain the strength of a drilled crankpin; the |it is usual for the metal to be tested for transverse 
|load was alternating, not unidirectional, and the | weakness, the test specimens being made from the 
| diameter of the hole was only 3 per cent. of that of | material between the webs. The plane through which 
the specimen. The authors of those experiments also | the Izod and bend specimens are actually bent appears, 
| showed theoretically and experimentally that, though | however, to be left to chance, and a manufacturer can 
the normal course of fracture in a solid member is always choose the direction in which he will obtain the 
transverse, the drilling of a hole tends to make the | better test result, The manner in which bend and 
Though neither the first-mentioned | Izod specimens should be cut so as te pick out faulty 
crankpin nor two other drilled crankpins described material more certainly is shown by the drawing at 
below broke diagonally, it is to be observed that the | the top of Fig. 35, while the way in which weakness 
greatest stress to which they were subjected was bend- | due to drawn-out inclusions is likely to be shown up 
ing, not torsion. In the crankshafts already described, | by a bend test is illustrated diagrammatically by the 
the oil hole was 10 per cent. of the diameter of the |inset marked A. If, on the other hand, the direction 
crankpin, in the first shaft the hole, instead of being | of bending is made towards a web, the grain will lie 


course diagonal. 
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in the direction shown by the inset marked B, and the 
formation of a crack is assisted by the ends only of 
the threads of impurities. The author showed in an 
Fic. 34. article some years ago that, when threads of impurities 

are present, the tendency is for lower results to be given 
by method A than by method B; for instance, speci- 
mens from the shaft shown by Fig. 30, when tested by 











} in., need not have been more than # in. in diameter, 


and the pin was weakened by the cutting out of the 
oil groove. If the load acting along a connecting rod 
is assumed to act at the middle of the pin, the greatest 
bending stress at the pin also occurs at the middle, 
i.e., the position of the hole. In practice, however, the 
load tends to be distributed along the length of the 
| brasses, and, for this reason and because of the increased 
intensity of stress at fillets, fracture of a solid pin nearly 
always takes place at a fillet. 


method B, could be bent respectively through 60 deg. 
and 67 deg. before cracks developed, but a specimen 
of form A showed cracks when bent through 23 deg. 
For this reason, though the direction of the stress 
imposed by method B is that which usually leads to 
damage in service, tests made by method A are to be 





When the pin has an oil | component parts. 


preferred. In a large crankshaft the surest way to 
obviate weakness across webs is to build it up from 
(i) At the beginning of the paper 


hole, fracture more often occurs in the body of the pin. | a description was given of piped shafts and defects 
Precautions against the failure of drilled crankpins are | that might seem to be serious, but which in reality are 


to adopt a calculated working stress lower than that in 
a solid pin, to keep the diameter of the oil hole at a 
minimum, and to use ductile material that allows 
redistribution of stress. It might be added that a 


of little or no moment. The present example illustrates 
a form of defect that is of distinct danger, i.e., one 
that extends as far as a solid web. Fig. 36, page 
556, shows diagrammatically the method by which the 


diagonal oil hole should not be too near the surface | particular crankshaft was forged from the bloom and 


at the part where it passes under the fillet; such a| 
design also leads to concentration of stress and en- | 
courages fracture. 

(h) To illustrate broken webs of solid crankshafts, | 
the sulphur print, Fig. 30, is given, showing a broken | 
web from a shaft with a diameter of 13} in. at the 
swell. It shows dirty metal and drawn-out segregations 
that may readily weaken such a part. The weakness 
to which impurities across a web may give rise is 
readily apparent in the macroprint, Fig. 32, showing 
a small shaft; the markings represent fibre, not | 
drawn-out inclusions. Although, if a shaft of this 
kind is shaped and stamped so that the fibres follow 


the position of a pipe running through the right-hand 
web, the bottom of the crankpin, and the top of the 
right-hand journal. 

It might be mentioned that faults at the centre of a 
shaft that give the appearance of a pipe are often in 
reality an opening up due to defective forging. Such 
damage is readily effected when the metal is continually 
rotated under the hammer, while it is being reduced 
in section. 

(k) In a broken web of a double-armed crank form- 
ing part of a horizontal compound engine, fracture 
started at a central defect which, on one side of the 
web, coincided with the fillet of the journal at the 
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mid-longitudinal axis, i.e., the position of greatest stress. 
At first the defect appeared to be a pipe, but the 
microscope showed that actually the web had been 
overheated to the point of incipient fusion, and forged 
when at that temperature. As a result the metal had 
been heaviiy oxidised at the grain boundaries, where 
it showed numerous intergranular cracks. In conse- 
quence the central defect, together with other smaller 
but similar defects, had been formed. As the shaft 
lasted for eighteen years, eventual failure would seem 


Fig. 36. 


|of only 7-4 tons per square inch. 


SHOWING THE POSITION OF A PIPE”IN A SHAFT IN RELATION TO 
THE POSITION IT OCCUPIED IN THE BLOOM. 


showed an elongation of 40 per cent. on 2 in. and a 
reduction in area of 60 per cent., the Izod shock 
value was only 3 ft.-Ib., the lowering of this figure 
being a characteristic of globularised pearlite. For a 
similar reason another shaft with this structure, when 
tested, was found to have a limit of proportionality 
Though the use 
of material with this structure for machine parts is 
looked upon with suspicion on account of the accom- 
panying low shock value, the lesson from this series 
of failures that the 
structure has definitely 
shown itself to be harm- 
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heated, owing to too high 
an initial temperature or 


(n) An interesting breakage of a crankshaft, which 
failed at the reduction of section at one end of the 
swell for the flywheel, is shown by the photograph, 
Fig. 49. The engine, which was 23 years old, had been 
used under arduous conditions, driving rolls, and 
failure had been accentuated by malalignment. A 
circular portion of the shaft containing the surface of 
fracture mating with that shown by the photograph 
was first received for examination, and though at the 
time of failure this surface of fracture had been damaged 
considerably more than the surface seen in Fig. 49, 
it was traced that creeping cracks had started at four 
independent points on the circumference. The latter 
portion of the shaft was afterwards obtained, and it was 
evident that the complexity of the fracture was due 
to the change in section from square to round. The 
square portion formed the seat for the flywheel, the 
sides being 19 inches wide; this portion at each 
extremity had been suddenly reduced to a round 
section with a diameter of 18 inches, causing con 
centration of stress in line with each set of four 
corners. Transverse cracks had broken out at each 
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to have been due more to concentration of stress at 
metal with low ductility than to the loss of tensile 
strength caused by the ill-treatment. (1) It is common 
when a shaft fails to find that the steel has an unsatis- 
factory structure ; it is not always easy, however, to be 
certain that the failure has been due primarily to this 
cause; that depends on whether all shafts with this 
structure, when of similar design, have proved themselves 
unable to withstand the same load as, and for so long as, 
similar shafts with a normal structure. In the past, 
the author’s company has had considerable trouble 
with a certain make of shaft, and a noteworthy fact is 
that the shafts were of various sizes, up to about 20 in. 
at the swell for the flywheel. After a life of from 
15 to 20 years, they invariably broke. Though, in 
earlier days, many investigations were made, tensile 
tests and analyses only were relied upon, and no fault 
could be found. After the introduction of the micro- 
scope in investigations, each of the steels was found to 
be of excellent quality, but it had been incorrectly 
heat-treated; the manufacturers, with mistaken zeal, 
in giving a so-called annealing treatment, had heated 
it at about 600 deg. C. for a period sufficient to globu- 
larise the pearlite, thus redwing the shock value. 
Fig. 46 illustrates one such example, where a two- 
bearing crankshaft, with necks 16 in. in diameter and an 
overhung crank at either end, fractured at a journal. 
Fracture gradually took place across half the area, 
the remainder being broken open under the tup. 
Experience shows that the boring of a shaft through 
the centre is invaluable, not only because it leads to 
the detection of initial fault, but because it enables the 
presence of a deep crack at a journal to be discovered 
by means of the oil that is to be seen trickling out at 
the ends of the bore, as happened in this case. The 
wrecking of many engines has been saved by this means. 
\ photomicrograph showed clearly that the pearlite 
had, to a large extent, been broken down in the manner 
that has been described. In another instance of a 
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the completion of forging, no subsequent normalising 
treatment being carried out. The result, is of course, a 
low shock value and poor ductility. The structure has 
been found in many broken crankshafts, but as the cause 
and remedy are so well known, the fault will not be 
enlarged upon. Although the shaft in question had 
carried a working stress of only 2-3 tons per square inch 
at a change in section near the coupling, it broke 
there after a life of seven months only. Though an 
overheated shaft when not subjected to shock may 
give a very good life, it is only to be expected that 
under the vicissitudes of service a shortened life will 


failure of this type of shaft, though a test specimen | result. 


Fie. 49. 


lof the eight points of high stress, and the set of 
cracks at the one side had developed until breakage 
occurred. 

(To be continued.) 








HACKSAW FRAME DESIGN. 

Tuat useful tool, the hard hacksaw, seems to have 
received its derogatory name as a result of the imper- 
fections of its earlier forms which, by the flexibility of 
the frame and want of effective means for keeping the 
blade in the plane of the frame, really produced a cut 
surface presenting those characteristics of irregularity 
distinguished by the term “ hacked.” The modernsaw, 
when properly used, makes a clean and true cut, and is 
therefore worthy of receiving the treatment a good tool 
should get. Unfortunately the old convention that the 
hacksaw is, at best, a convenient makeshift still widely 
persists, with the result that manufacturers are often 
unwilling to spend much on a tool that is almost certain 
to be abused. At the same time there are users who 
recognise that they can, with advantage, entrust their 
workmen with a more expensive form. The three 
new designs of hacksaw frame illustrated in Figs. 1, 2 
and 3, on the opposite page, complete a series of four 
“ Eclipse” frames made by Messrs. James Neill and 
Company (Sheffield), Limited, Napier-street, Sheffield, 
for the purpose of catering for users ranging betwee n 
the classes just referred to. All four designs of the 
series have in common strength, rigidity, adjustability 
as regards length, and tension pieces which can be 
swivelled instantaneously whilst being non rotatable 
during tensioning, and so fitted that it is impossible for 
them to fall out when changing the blade. The tension 
pieces are formed with square portions inside the 
sockets, thus enabling the saw blade to be used in a 
plane at right angles to that of the frame should this 
be desired. For all designs it is claimed that in 
creased output can be obtained with fewer blade 
breakages and less fatigue than with other patterns. 
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ADJUSTABLE HACKSAW FRAMES. 


MESSRS. JAMES NEILL AND COMPANY (SHEFFIELD), LIMITED, ENGINEERS, SHEFFIELD. 

















Fie. 1. Tuspurar PaTTeERN FRAME. 
































Fie. 2. Pisrot-Grip Pattern FRAME. 
Fic. 3. Ovat TreLescopic PaTTeERN FRAME. 


The most expensive of the four patterns, which | with an ingenious adjustment embodied in the handle. 
has been on the market for some time in its original | It was described in ENGINEERING, vol. cxxxiii, page 
form, is the telescopic tubular pattern. As will be | 630 (1932), and is therefore not here illustrated. tt 
clear from Fig. 1, the bow of this frame is tubular in | is known as the “ Eclipse” No. 50 R.S. and sells at 

ross section, that is, the adjustable part of it. The | 3s. 9d. 

handle is now formed with a full loop grip similar to} The cheapest frame of the series, which costs 2s. 6d., 
that of the ordinary wood saw, and a thumb rest is | is the design shown in Fig. 3, and known as the oval 
provided on the bow. The original handle did not | telescopic pattern “ Eclipse,” No. 60B. Like the 
ifford such complete protection for the operator’s| other patterns, it can be adjusted to suit different 
hand. A tubular part above the grip furnished with | lengths of blades from 8 in. to 12 in. The bow is made 
1 locking screw, takes the adjustable part of the bow, | from 0-45 per cent. carbon steel, heat-treated, and 
vhich is arranged to accommodate blades from 8 in. to | having a smooth rust-resisting finish. The part next to 
in. This pattern is now chromium plated. This | the handle is solid with its end split and formed into a 
frame is known as the “ Eclipse” No. 20T, and retails | square to embrace a square part on the tension piece 
at a price of 7s. 6d. The tubular section provides | which is continued into the handle. The split ends are 
exceptional strength and rigidity and correct balance. | welded on the bottom and the tension piece is firmly 
The position of the handle and the provision of the | riveted to the handle, which is of polished wood. The 
thumb rest enable accurate control of the blade to | other half of the bow is of oval tubular section. The 
be maintained. | two halves are locked in position by a screw going right 

The second pattern of the series is the wholly new | through both. Index lines on the solid part of the bow 
lesign shown in Fig. 2. This is known as the pistol-| corresponding to the saw lengths make adjustment 
erip pattern. It is telescopic and is made of 0-45 | easy. The oval section of the hollow part gives a com- 
per cent. carbon steel. The part comprising the | fortable hold for the hand. Its end is expanded as 
handle and the back leg of the bow is made in halves, | shown to take the movable tension piece. The thread 

ich half consisting of a pressing of 16 W.G. material | of this is formed with flats on four sides to prevent 
riveted together in four places and welded along | turning. 
the greater part of the seam. The front part of the | 
bow is solid. Adjustment for length is made by means 
‘f a screw and graduations on the bow, which gives | Fair was opened on Saturday, May 13, and will continue 


-ettings for blades of 8-in., 9-in., 10-in., 11-in. and 12-in, | open until Monday, May 29. We understand that the 
|exhibitors number 8,000 and that 32 countries are 
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engths. The whole is heavily nickel-plated, the re “ teinemay flnee fle sagen 
has never, being le i tg fe. | represented, e machinery stric ions 
vndle however, being left unpolished to give a firmer |occupy 240,000 sq. ft. of space under cover, and 


oP This se 18 classified as the * Eclipse No. | 160,000 sq. ft. in the open, The London office of the 
.G., and sold at 8. The next pattern, in order Fair, from which further information may be obtained, 
of cost, has a rolled spring steel bow of girder section ! is at 143, Fleet-street, London, E.C.4. 


STEEL CASTINGS RESEARCH. 


THE first report of the Steel Castings Research 
Committee, which is a Committee of the Iron and Stee? 
Industrial Research Council, was presented for discus- 
sion at the annual meeting of the Iron and Steel 
Institute, on May 5 last. First formed in 1928, as 
an unofficial advisory committee, under the chairman- 
ship of Dr. H. Moore, for the purpose of assisting the 
Research Department, Woolwich, to carry out investi- 
gations aiming at the improvement of the quality of 
steel castings, the Committee was given additional 
powers and responsibilities in October, 1930. On 
that date, the Metallurgy Research Board of the 
Department of Scientific and Industrial Research 
delegated the entire control of the work to the Com- 
mittee, which comprises, in addition to Dr. H. Moore, 
the Chairman, Messrs. W. J. Dawson, J. H. 8. Dicken- 
son, Dr. R. H. Greaves, Mr. A. P. Hague, Dr. W. H. 
Hatfield, and Mr. T. M. Service. Owing to the very 
great length of this, the first report of the above 
Committee, we are only able to give a brief summary 
of the ground covered. The laboratory investigations 
were carried out in the Research Department, Woolwich, 
and considerable use was made of the facilities for 
radiological examination which exist there. 

In the first part of the report, the varieties of defects 
encountered in steel castings are discussed and their 
influence is considered with special reference to the 
results of the detailed examination of 15 typical 
castings, varying from about 14 cwt. to 4 tons in weight, 
made in the course of ordinary manufacture. This 
examination, coupled with a more general examination 
of at least double that number, has led to the view that 
contraction cavities and cracks of various types are 
the defects which are more widespread, dangerous and 
difficult to overcome than any other commonly occurr- 
ing defect in steel castings. Blowholes may also be 
troublesome and render a casting unserviceable, but 
they may readily be prevented or controlled by recog- 
nised methods. There is a tendency to classify under 
the heading of blowholes all cavities in a casting from 
whatsoever cause they arise, but the term should be 
restricted to voids due to gases derived from the steel, 
or from the mould. 

The occurrence of blowholes in the casting points 
to imperfectly deoxidised steel, and provided that well- 
made steel is employed, blowholes due to gas derived 
from the steel are of comparatively rare occurrence. 
A possible cause of blowholes due to gases derived 
from the mould is inadequate venting of the mould or 
core. The cavities are spherical or elongated and present 
an oxidised surface. The adjacent steel is decarburised 
only to a very slight depth if the cavities are due to 
entrapment of air, but often to a considerable depth 
when they are caused by steam derived from the mould. 
They are frequently associated with shrinkage cavities, 
and large cavities with an oxidised surface and an 
envelope of decarburised material are due to the 
effects of shrinkage and of gases from the mould. 

To add to the knowledge of the causes and remedies 
of the main types of defects, 16 castings of medium 
size, weighing about 2} cwt., were made to the same 
design under various conditions, each variable being 
defined as fully as possible. The casting chosen was 
one offering features which sometimes cause diffi- 
culty; it was a 3 ft. 33 in. length of steam pipe 
with flanged ends and flanged branch connections. 
The castings (with four exceptions) were received 
as they came from the mould with heads still in 
place, and without annealing. Particulars of the 
conditions of castings were obtained in as complete 
a form as possible. The examination carried out 
in the Research Department, Woolwich, consisted 
of a determination of the weight of the castings before 
and after removal of the heads, the areas of the heads 
at their most constricted part, the chemical analysis 
at two positions, transverse and longitudinal sectioning, 
and macro-examination of the castings at eight posi- 
tions, radiographic examination of certain areas, and 
mechanical tests at four or more positions before 
and after annealing. The results indicated that a 
proportion of heads 44 per cent. by weight of the total] 
metal cast (other conditions being satisfactory) pro- 
duced reasonably sound castings, and that no great 
gain in soundness occurred from using percentages 
greater than 50 per cent.; that is with a weight of 
finished casting less than 50 per cent. of the total weight 
of metal cast. The spacing of the heads, as well as 
their size and shape in relation to the adjacent portion 
of the casting, exercises a considerable influence on 
the efficiency of the feeding. In castings in which 
the heads were unevenly placed, evidence of the direc- 
tion of flow of metal was apparent in the macro- 
structure, but the spacing had not been sufficiently 
wide to give rise to cavities in the walls. When the 
runner leads into a thick section in the middle of a 
casting, its heating effect delays solidification, which 
proceeds from the ends, and the central section is thus 
subjected, while in a weak condition, to tensile stresses 





due to contraction, an effect avoided when the metal 
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is run into the narrower wall and the thicker sections 
are fed by heads. There are, however, serious objec- 
tions to running direct into a narrow mould, and running 
at end flanges is to be preferred. If the castings are 
arranged in order of time taken to fill the mould, other 
variables being for the moment neglected, the order 


is found to bear a close relation to the freedom from | 


cracks, The results point to the desirability of filling 
the mould as rapidly as possible, continuing to feed the 
heads, if necessary, as solidification occurs. 
Conclusions.—In large quantities of run-of-work steel 
castings, not required to withstand important stresses, 
cavities and discontinuities in moderation do not in 
any way reduce the serviceability of the casting, and 
may, accordingly, be accepted, There are, however, 
many castings in which the restriction of weight and 


relatively severe conditions of use necessitate a much | 


closer approach to complete soundness. This feature 
is illustrated by the branch-piece casting studied in 
detail, Freedom from cavities could only be attained 
by suitably placed and sufficient heads. A correct 
distribution of the heads, proportioned to feed succes- 
sive regions of the casting, proved to be of prime 
importance. No increase in 81ze could compensate for 
inadequate distribution of the heads; in many castings 
each section is virtually a separate ingot and must be 
treated such. Given adequate distribution, the 
attainment of soundness, however, depended upon the 
use of a minimum weight of head, which, as indicated 
above, amounted in this instance to at least 40 per 
cent. of the total metal cast. It also involves a 
minimum area of gates, which precluded the use of 
long and narrow heads of heads constricted 
the lower end to facilitate removal. In eliminating 
cracking, no single factor appeared to be more effective 
than the filling of the mould as rapidly as possible. 
The introduction into the mould of a body of metal as 
nearly as possible at a uniform temperature, and 
adequately fed as solidification proceeded, appeared 
to provide conditions having the most pronounced 
effect in the direction of the elimination of cracking. 
Even so, additional strengthening by internal brackets 
was necessary to avoid cracking. 

It became clear that the natural difficulties arising 
from the behaviour of steel during solidification could 
be overcome, provided that little regard was paid 
to the cost of the procedure, but that within a reason- 
able increase in cost the occurrence of defects could 
only be obviated by modification of design. This 
raises the often-discussed question of lack of co-opera- 
tion between designer and founder. Examples could 
be multiplied in which slight alterations to the design, 
such as thickening a wall at one position or reducing 
the section at another, the introduction of fillets or 
the cutting down of extravagant fillets, the equalisa- 
tion of wall thickness at a junction or the lessening of 
the gradient of a change of section, have made all the 
difference between and failure. There are 
well-understood principles which govern these details, 
though these principles are not reducible to the same 
relatively simple form as are those which govern the 
manufacture of sound ingots. They are rather deduc- 
tions from the most probable behaviour of the steel 
in the mould during solidification, and they are nearly 
always suggested, and, if possible, applied by the 
founder. 
are those modifications of design which would result in 


as 


SUCCERS 


at | 


ENGINEERING. 


that this standard is not easily attained, but that it 
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}on a switchboard situated in the kitchen and under 


involves a definite heavy outlay in special control of|the charge of the cook. The engines are started 


sands, make-up of moulds and cores, and in providing 
adequate feeding of the casting. It must also be 
admitted that the system of competitive tenders is apt 
to tempt steel founders to quote prices which may 
not fully allow for this heavy outlay, and then to 
avoid loss by undue economy in the provision of the 
safeguards mentioned. A difficulty in the way of the 
rigid application of scientific principles in the steel- 
castings industry is that every new design of casting is 
virtually a distinct and individual problem in itself, 
and therefore, even when the fullest physical data are 
available, an element of judgment will remain 
indispensable. 


THE L.M.S. **ROYAL SCOT” EX- 
PRESS TRAIN AT THE CHICAGO 
WORLD’S FAIR. 


PoTeNTIAL Canadian and American travellers who 
may have doubts about the convenience, comfort, and 
speed of the British railway train, will have an excellent 
opportunity of seeing for themselves how baseless such 
doubts are by an inspection of the “ Royal Scot” 
express, which the London Midland and Scottish 
tailway is exhibiting at the Chicago World’s Fair this 
summer. The train, on its way to Chicago and back, will 

|make a tour of 4,400 miles in certain parts of the 
United States and Canada, and on this tour will, no 
doubt, demonstrate its speed and smooth running, 
though the latter, it may be feared, will not be as 
| strikingly evident on the Transatlantic tracks as it is 
lon our own fine railway systems. The train con- 
| sists of a locomotive and eight vehicles, these being 
| chosen as representative of different types of rolling- 
stock. The vehicles are, reading from the locomotive 
to the rear, a third-class corridor brake coach, a third- 
class vestibule coach, an electric kitchen car, a first- 
class corridor vestibule coach, a first-class lounge brake 
coach, a third-class sleeping coach, a first-class sleeping 
coach, and a first-class brake coach. The total length 
of the train is 510 ft. 4 in., not including the locomotive, 
which measures 63 ft. 2} in. over the buffers. 

The locomotive is the well-known 4-6-0 type express 
passenger engine No. 6100, the ‘‘ Royal Scot,” and the 
first of its class which bears this name, and which now 
numbers 70 locomotives in all. Constructed in the 
autumn of the year 1927, the “ Royal Scot” has run 
a total distance of 335,658 miles prior to withdrawal 
for overhaul in preparation for the Fair. This class 
of engine has proved very useful; performance figures 
for the “ Royal Scot” itself, together with some 
constructional particulars, are given in ENGINEERING, 
vol. exxiv, page 818 (1927). In 1928, the locomotive 
“ Cameronian,” No. 6113, hauled a non-stop passenger 
train from Euston to Glasgow, a distance of 400} miles, 
|the total time taken being 8 hours 7 minutes. The 

run was, at that date, the longest non-stop journey on 
jrecord. The engine is of the simple three-cylinder 
superheated type, with cylinders 18 in. in diameter by 
26-in. stroke. The driving wheels are coupled, and the 
total wheel-base, including the tender, is 52 ft. 9} in. 
The working pressure is 250 lb. per square inch, and the 





Less obvious and more difficult to arrange | tractive effort, at 85 per cent.of this pressure, is 33,150 Ib. 


As regards the vehicles, space does not permit 


cheaper pattern-making, less intricate, and therefore | more than a few comments on one or two, but it 


less expensive, moulding, and a decreased risk 
failure to secure a regular production of sound castings. 
These modifications are not likely to be made 
suggested by the expert founder, who would not 
regard the demands of an intricate and difficult design 
as anything but a tribute to his skill; but even if the 
production of the mors complicated castings is a 
possibility, it should be proved a necessity before the 
additional expense involved is entailed. 

Direct contact between the founder and the designer 
is not likely to lead to the greatest simplification ; 
a third person of independent status is most likely to 
reconcile the essential demands of the one with the 
possible achievement of the other, and to modify the 
design in a manner which makes it both practicable 
and economical without impairing its utility. It has 
recently been suggested that the metallurgist is the 
most appropriate link between the designer and 
founder, and certainly anyone who attempts to fulfil 
this function, whether metallurgist, engineer or foundry 
superintendent, must do so by virtue of sound metal- 
lurgical knowledge. Some designs are put forward 
for castings which could by no conceivable means be 
made sound, In the present state of development of 
the steel-castings industry it is therefore not too much 
to say that the next essential step in progress is in the 
design of castings. 

The beneficial effect of the most striking advances in 
design may, however, be completely lost by inadequate 


safeguards in the way of the feeding and gating of | 


castings enforced by an undue insistence on cheapness. 
If the very high standard demanded for highly stressed 
castings is to be maintained, it must be recognised 


of | 


or} 


of modern construction and finish. The third-class 
sleeping coach is the first coach of a new type to be put 
into service by the London Midland and Scottish 
Railway Company, and marks a distinct advance in 
this form of travel, which is rapidly increasing in 
popularity. The third-class corridor brake coach is 
one of the latest put into service, and also embodies 
many new features, both in regard to exterior and 
interior finish. From the technical point of view, 
however, the electric kitchen of most interest. 
The use of gas for cooking has been abandoned, the 
whole of the operations being now performed elec- 
trically. As the equipment includes 3 ovens, 2 grills, 
2 boilers, 2 urns, tanks, and 10 hot plates and 
closets, the total load amounts to 67 kW when all 
the appliances are in use. The current demand 
| met by two independent generating sets, each of 27-kW 
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| solid-injection two-stroke cycle engines, direct coupled 
and running at 1,150r.p.m. Governor gear is provided. 
The engines have four cylinders without exhaust valves, 
scavenging being effected by individual air pumps. 
They are water-cooled, the hot circulating water being 
| passed through a radiator through which air is forced 
|} by two motor-driven fans. The air supply enters 


discharged through the floor of the coach. 

The engines are housed in compartments situated 
immediately above each bogie, and having removable 
partitions to facilitate access. Each generating set is 
a completely independent unit, but both can be run 
in parallel. The control is by means of push buttons 





may be said that all of them are splendid examples | 
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capacity, and driven by heavy-oil compression-ignition | 


through vents in the roof of the engine room, and is | 


electrically by current from the train-lighting batteries, 
}and all the operations of turning on the fuel supply, 
switching the generator on to the load, paralleling, &c., 
are performed automatically. All the circuits are 
controlled by three-heat rotary switches, arranged 
with individual pilot lights along the top of the cooking 
range. An ammeter at the end of the range indicates 
to the cook when full load has been reached on one 
engine, or both. Should the generator be inadvertently 
overloaded, resulting in the tripping of the main contac 
tors, these can be reset by the cook by means of a push 
| button on his switchboard, no other operation being 
|necessary. The body framing of the coach is of teak, 
the sides, ends and roof being covered with steel 
| panelling in line with the railway company’s latest 
practice. It is interesting to note that the walls of 
| the kitchen are lined with Messrs. Thomas Firth and 
| John Brown’s * Staybrite” steel. Staff compart- 
ments and lavatories occupy the ends of the coach. 

The train was transported on the Canadian Pacifi: 
| Railway's S.S. Beaverdale, from Tilbury. The total 
| weight of the consignment was 395 tons. The 
| loading was handled, as regards the heaviest lifts, 
by the Port of London Authority’s 150-ton floating 
|} crane and some special tackle. The locomotive was 
| stowed in the hold in a dismantled condition, its 
main section, weighing 77 tons, the boiler, 24 tons, 
jand the tender, 28 tons, being shipped as separat« 
units. The vehicles were carried on deck, special 
|rails being laid down to receive them. They were 
| protected externally from sea and weather by a coating 
}of wax. On arrival at Montreal on April 21, and 
;the train was re-assembled in the Canadian Pacifi: 
| Railway Company’s shops in that city, whence the 
tour commenced. 





CATALOGUES. 


Fans.—Messrs. Sturtevant Engineering 
Limited, 147, Queen Victoria-street, London, E.C.4, 
have issued a new and enlarged catalogue of “ Mono 
gram " and other cast-iron fans suitable for ventilation, 
cleaning, separating, gas boosting, pulverised-fuel firing, 
&c. Full particulars of capacity, &c., are stated. 

Operation Recorder-—A single operation recorder, 
produced by Messrs. Evershed and Vignoles, Limited, 
Acton-lane, Chiswick, London, W.4, is described in a 
circular to hand from the firm. It records two phases 
of any operation, such as on and off, forward and reverse, 
&c., by a pen line on a chart which runs for 8 days at 
}-in. per hour. 

Electric Supplies—We have received three catalogues 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, dealing with 
heavy pressed steel conduit fittings, flexible cords for 
use on motor cars, and an excellent description, by Mr 
Verdon 0. Cutts, of the Witton high-frequency electri 
melting furnace (Stobie system). 

Steels.—Messrs. Kirkstall Forge, Limited, 
have issued a new catalogue of steels and steel alloys, 
with detailed particulars of properties, treatment, sizes, 
&e. The range covers all tool, constructional and 
special steels. The directions given for forging, machin- 
ing, and heat treatment, and for the selection of steels for 
special purposes, should be of considerable value. 

Electric Light Fittings.—A large range of electric fittings 
| for industrial works and yards, streets, shop windows, &c., 
| is shown in a new catalogue to hand from Messrs. Engi- 
| neering and Lighting Equipment Company, Limited, 
| St. Albans, Herts. There are many ventilated fittings, 
|a dise anti-vibration holder, a directional light and a 
prismatic bulkhead light, some of which are new. 
| Electrical Equipment.—We have received from Messrs 

British Insulated Cables, Limited, Prescot, Lancashire, 
a new edition of their catalogue of overhead equipment 
|for tramways and railless electric traction, giving 
illustrations, dimensions and weights for a very large 
number of parts and fittings. A new list of a Rock- 
bestos insulated are light and projector cable in eight 
sizes, and a list of ironclad and service cut-outs, have 
also come to hand. 

| Mill and Foundry Machinery.—We have received 
| number of leaf catalogues from Messrs. The International 
| Construction Company, Limited, 56, Kingsway, London, 
W.C.2, giving brief particulars of continuous rolling mills, 
| hot-metal ladles, jarring machines for steel ingots, 
regenerative furnaces, gas producers, gas burners, con 
| tinuous furnaces for sheet and plate mills ; and a circular 
describing the plant for iron and steel manufacture 
supplied to Messrs. South African Iron and Steel Cor 
| poration, Limited, for their new mills near Pretoria. 

Electric Motors.—We have received from Messrs. The 
| English Electric Company, Limited, Queen’s House, 
| Kingsway, London, W.C.2, a number of descriptive 
| eatalogues of electric motors under the titles : high 
| torque squirrel-cage motors ; small induction motors for 
| driving textile machinery; variable-speed alternating 
current motors for laundry calenders, lifts, &c. ; vertical- 
spindle motors for all purposes; Kosfi-leading motors 
for power-factor improvement suitable for compressors. 
port meer driving generators, &c.; and contactor control 
gear for electric motors generally. All these catalogues 
are carefully compiled and well illustrated with the object 
of conveying the necessary information to inquirers In « 
| convenient manner 
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. |Southern or Mediterranean. On the Channel, 
650-TON MARINE ans atts bb Boulogne has served as a fishing port for both the 
SLIPWAY. |Channel and North Sea, but the Atlantic and 
Tue development of a seaport implies the con-| Mediterranean coasts have been lacking in modern 
current expansion of ship-repairing facilities. A facilities, and to make good this defect consideration 
notable example of recent enterprise in this connec- has been given to the development of Lorient and 
tion is the port of Lorient-Kéroman, on the coast} Rochelle on the former, and Cette and Port-de-Bouc 
of Brittany, where the authorities have been making! on the latter. Many reasons favoured the choice 
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Fie. 6. 650-Ton TRAWLER oN TitTING Siipway. 


ample provision for the present and future needs, of Lorient as a port of this nature on the Atlantic 
of the ever-increasing fleet of steam trawlers, | coast, its geographical position being particularly 
drifters and other fishing craft based on that port. | favourable. Not only is this port situated towards 
The construction of the fish port at Lorient forms} the western salient of Brittany, thus commanding 
part of a scheme conceived by the Comissariat de la | fishing grounds of some 500,000 sq. km., but it is 
Marine Marchande de France, to provide, on the |,conveniently situated for deep-sea fishing as well 
French coast, three or four ports specially equipped | as for mackerel, sardines, shellfish, and for numerous 
for the fishing industry, on the lines of the British | well-known oyster beds. From the nautical point 
ports of Hull, Grimsby and Aberdeen, of € vestmunde | of view, the advantages of Lorient are exceptional, 
on the German coast, and Yjmuiden in Holland. | adjacent islands affording perfect protection from 
France has three extensive seaboards—the/| the stormy weather common along the coast. 
northern or Channel, the western or Atlantic, andthe! The scheme which was contemplated involved 





finding some place where a maximum harbour 
area, quay space and depth of water could be 
assured at a minimum cost. It was reported on 
to the Commissariat de la Marine Marchande in 
July, 1918, by M. L’Ingénieur-en-Chef H. Verriére, 
and was approved and adopted in the following 
month. M. Verriére was himself appointed Director 
of Works for the port and cold storage and refri- 
gerating plant, so that his recommendations could 
be carried out under his personal supervision. 
The port of Lorient is, as a result, now provided 
with facilities which compare favourably with the 
largest fishing ports in this country, having exten- 
sive quays, equipped with the most modern appli- 
ances for handling cargo for dispatch to market, 
cold storage, &c. There is, moreover, ample room 
for extension in all directions, so that Lorient could 
easily be made the largest port of its kind in Europe. 

Although the scheme was inaugurated with the 
construction of the cold storage plant in 1919, it 
was not until July, 1927, that the management of 
the port was handed over to the Société du Port de 
Péche de Lorient, this being the first company 
of its kind in France. Trawlers, &c., entering 
the port are now taken charge of by the Company’s 
specially-trained staff, who discharge and handle 
the cargo. That the method of operation and the 
facilities provided are appreciated is shown by the 
steady increase in the number of vessels working 
from the port. Commencing with 40 in 1927, 
in the following year the number had risen to 56 ; 
by 1930 it was 65; and last year 85 were using 
it regularly as their base. 

Since docking facilities on the coast of Brittany 
were very limited, it was considered essential that 
the port scheme should take this matter adequately 
into consideration. Numerous proposals were 
examined, and in the end the Association issued 
a specification of their requirements for a marine 
slipway, calling for tenders in France only. Prior 
to the issue of this specification, several proposals 
had been put forward for consideration by the local 
authorities by Mr. W. Gordon Glover, M.I.Mech.E., 
of 87, Victoria-street, London, 8.W.1, including 
schemes on the broadside principle with fore- and- 
aft berths, and longitudinal arrangements with side 
traversing berths. When tenders were called for, 
Mr. Glover was retained by Messrs. Etablissements 
Joseph Paris, of Nantes-Chantenay, France, to 
prepare for them preliminary plans on which to 
tender. 

The conditions were very exacting. Provision 
had to be made for the accommodation of the 
maximum number of vessels on the ground at one 
time, with the proviso that it should be possible to 
lower into the water any particular one, at any time, 
whatever her position, and without interference 
with other craft. Various schemes were considered, 
among them being one which took special account 
of the fact that the horizontal area of the site was 
approximately circular in plan. It was this scheme, 
embodying a novel type of tilting turntable designed 
by Mr. Glover, and radial berths, which proved 
successful in securing the contract for Messrs. 
Etablissements Joseph Paris. Mr. Glover was 
therefore retained as consulting engineer by the 
contractors for the preparation of all detailed 
drawings, &c., to enable the work itself to be 
carried out in France. The turntable thus adopted 
is capable of tilting, in addition to revolving, and 
enabling the vessels on their cradles to be run off 
the inclined slip on to horizontal radial berths, 
arranged round the turntable much in the way that 
locomotives are accommodated on the tracks of a 
roundhouse. The scheme decided upon, therefore, 
consists of a main slipway, of 650 tons capacity, on 
an incline of 1 in 16, with the necessary cradle and 
haulage gear, the tilting turntable, and ten radial 
berths, from which any vessel can be released 
without affecting the rest in any way. The work 
is illustrated in Figs. 1 to 24, on Plate XX XIII, on 
this page and on pages 560, 561 and 572, the general 
scheme being easily followed from Figs. 1 and 2, Plate 
XXXII. At the present time, the slipway and one 
berth, forming the original contract, are finished and 
in use, and a second berth has just been completed. 
The civil engineering work, consisting of foundations 
for the main track, the jetties, pit for turntable, 
berths, &c., was undertaken by Messrs. Enterprise de 
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Travaux Publics de [Ouest, Nantes, in collabora- 
tion with Messrs. Etablissements Joseph Paris. 

The main track is laid between two jetties, as will 
be clear from Figs. 1 and 2, Plate XX XIII, Figs. 
5, 20, 23 and 24, pages 559 and 561, respectively. 
Of the photographs reproduced, Figs. 20 and 24 
show the slipway looking from the head end towards 
the water, while Fig. 23 is a view looking up it, 
taken from the end of the port jetty. The jetties 
are of reinforced concrete arches on pile foundations. 
They are spaced 12m. (39 ft. 44 in.) apart, and 
extend to the lower extremity of the trackway. 
They each have a deck 3 m. wide, which is in- 
creased to 4 m. at the outer end. The coping 
level is 6:470 m. The main track is 162 m. 
(531 ft. 4 in.) long, the incline as stated being | in 
16. The rails run from El. 4°105 m. (for the 
rail base) at the lower end, to El. 6-00 m. at the 
upper, at which point they register with those of 
the tilting turntable when in its inclined position. 
Fig. 5, page 559, gives a section of the main track 
between the jetties. 

The rails are of cast iron, in 2 m. lengths, laid 
in four lines. Two lines constitute the centre 
track, being laid only 520 mm. (20-5 in.) apart, 
centre to centre. The outer rails form two side 
tracks spaced 6 m. (19 ft. 8 in.) apart, centre to 
centre. For a distance of 84 m. (275 ft. 7 in.) from 
the upper end of the track, the centre rails are cast 
double, and are formed with a rack between them 
for engaging a system of pawls fitted to the underside 
of the centre girder of the cradle, for the purpose 






































of preventing back running, and of holding the load 
at any point on the ncline. From the lower end of the 
pawl rack the centre rails are of the single pattern. 
In order to ensure exact centring of vessels over 
the cradle, the port jetty is fitted with a centring 
rail extending for its entire length and laid parallel 
with the centre line of the slipway. The centring of 
vessels is controlled by two arms operated from this 
rail. The arms are quickly handled and vessels 
can be centred very expeditiously and with extreme 
accuracy. The unique and most interesting feature 
of the installation is the tilting turntable, which 
is 44-786 m. (146 ft. 10} in.) long. This is illustrated 
by the drawings, Figs. 3 and 4, Plate XXXIIT. 
The vessels are drawn on to this appliance, set in 
its first position as a continuation of the inclined 
main track. The bridge or turntable is then 
levelled, after which it may be swung into position 
for discharging the vessel and cradle on to any one 
of the radial berths. Several of the photographs 
reproduced illustrate the operations. Fig. 6, page 
559, shows a trawler and cradle on the turntable, 
in the original inclined position, as brought on to the 
table from the slip. Fig. 20, on the opposite page, 
shows the cradle alone on the table, in the same in 
clined position, the main haulage ropes being shown in 
the foreground. Figs. 21 and 24, page 572, show the 
turntable in the levelled position, ready for swinging 
round to one of the radial berths. Fig. 22, page 
572, shows the main girders and the rocking pivot of 
the table, to which we shall refer later. The tilting 
turntable consists of two steel fish-bellied girders, 
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18 ft. 4 in. deep at the centre, reduced to 4 ft. 7 in. 
deep at the ends, interconnected by cross beams 
and bracing, and forming a very stiff structure 
capable of standing up to the stresses imposed by 
the 650-ton load of the vessel, plus the weight of the 
cradle, during the operations of tilting and swivel 
ling. When inclined, the lower end is anchored and 
the upper half acts as a cantilever. 

From the general elevation, Fig. 3, it will be seen 
that the turntable rocks upon pairs of steel castings 
under each main girder, the bottom one in each 
case being carried by a box-shaped framework of 
structural steel. This, in turn, is fixed to a large 
ring girder, 3 ft. 3} in. deep, which is supported 
by a roller ring, similar in effect to those employed 
in swing-bridge work. These details will be more 
clearly seen in Fig. 7, above, which gives on the left a 
section through the centre of the table, and on the 
right a bastard section along the lines A B and A C 
in Fig. 8. The latter shows on the left a plan of the 
steelwork taken above the ring girder, and on the 
right a section through this, as indicated in Fig. 7. 
Fig. 9 gives a plan of the rollerframe. Fig. 22, page 
572, shows the rocking castings and their manner of 
support above the ring girder. 

‘Lhe castings themselves are shown in detail 
in Figs. 17 to 19, on the opposite page, from 
which it will be seen that on the outside of the 
upper one is fixed a stiff plate having a large 
projecting tooth, engaging with a fellow plate on 
the bottom casting. This arrangement prevents 
longitudinal movement of the table on the centre. 
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‘lhe rectangular frame supporting the rocking 
castings is fixed to the large ring girder and to two 
parallel girders inside the latter, by heavy brackets, 
&c., and, in addition, large guide brackets extend 


up from the ring girder to a height just above the | 


bottom flange of the tilting table, as is well shown 
in Fig. 22, page 572. 
steel centre post, set in a cross-shaped frame held 
down by anchor bolts and embedded in the con- 
crete foundation work. 

The roller paths, both top and bottom, are of 


The whole pivots on a cast- | 





CRADLE ON TURNTABLE IN INCLINED POSITION. 


cast steel, and the diameter of the ring (from centre 
to centre of live rollers) is 6 m. (19 ft. 8 in.). Details 
of the roller paths, the live rollers and adjustable 
radius rods, are given in Figs. 10 to 16, above. 
The iollers are slightly tapered, and are 343 mm. 
(134 in.) long. There are 48 in the live circular 
frame. 

Under each outer end of the turntable there are 
| eight heavy rollers mounted in bronze bearings and 
| running on a circular track set in the wall of the table 
‘pit. The circular track consists of a rail cast in 





provided for the rotation of the table. The rack is 
on the Riggenback principle, and the rotating gear, 
driven by a 15-h.p. motor, is mounted on the 
revolving structure, current being taken from 
cables brought up through the central hollow pivot 
of the table. 

The turntable, of course, can only be revolved 
when horizontal, as in the inclined position the 
lower end girder drops into a gap left in the circular 
track for this purpose. At this point, a movable 
beam is provided, completing the track when 
raised, but capable of being lowered sufficiently to 
bring the turntable rails on which the cradle runs 
into registration with those of the slipway. The 
beam is fitted with a rail and rack segment which, 
when in the raised position, register with those on 
the pit side. The beam is supported by two large 
rams, as shown in Fig. 4, Plate XX XIII, and runs 
in end guides, curved to follow the path of the 
turntable rollers during lifting. 

Tilting is controlled by three rams, two at the 
seaward end, and one at the landward end. Each 
has a capacity of 120 tons. They are of 365 mm. 
(14-36 in.) diameter, with a stroke of 1-345 m. 
(53 in.). The ram cylinders are mounted on trun- 
nions at the base, allowing the ram heads to follow 
the guides provided. Oil is used for power, the 
pressure of 120 kg. per square centimetre being 
supplied by a pump driven by a 25-h.p. motor in 
the main haulage gear house. In the tilting 
operation, when oil is supplied at one end, it is 
expelled at the other end of the table, thus providing 
a cushioning effect and avoiding shocks as the table 
reaches the end of its movement. The tilting move- 
ment is controlled by a safety arrangement which 
cuts off pressure at the proper moment. The 
movement from the inclined to the horizontal 
position occupies four minutes. 

The bridge is locked in the various positions for 
hauling on and off by means of bolts operated by 
hydraulic pistons. On the table itself there are four 
bolts, two at each end, while two bolts are also 
provided to lock the lifting beam in its correct top 
position. The pistons for the beam locks are 
126 mm. (4-96 in.) in diameter, with a stroke of 
550 mm. (21-6 in.), and operate bolts 148 mm. 
(5-8 in.) in diameter, the pressure on them amount- 
ing to 15 tons. The turntable bolts are shot into 
sockets corresponding with the slipway and radial 
berths. The pistons for these are 128 mm. (5 in.) in 
diameter, with a stroke of 300 mm. (11-8 in.). These 
operate bolts 180 mm. (7 in.) square, the pressure 
being 8 tons. Pressure in this case is furnished 
at 64 kg. per square centimetre by an electrically- 
driven oil pump on the turntable. 

As the turntable cannot be rotated except in the 
horizontal position, the control of the revolving 
motor drive is interlocked with the lifting beam 
locking bolts, and the motor cannot be started up 
unless these are home and the table bolts withdrawn 


(To be continued.) 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XXII. 
By Ene.-Capr. Epaar C. Surru, O.B.E., R.N. 


In concluding this series of sketches of the history 
of naval and marine engineering from the earliest 
experiments with steam boats down to approxi- 
mately the conclusion of the Great War, it is only 
fitting that something further should be said 
regarding the Engineering Branch of the Royal 
Navy. Already, in Chapter XI, a review has been 
given of the steps which led to the organisation 
of the Branch in 1837 and of its development up 
till 1860. By that time the total engineering per- 
sonnel of the Navy was still under 5,000. Ten years 
later there had been no great increase in this 
number, but from that time onwards each year 
called for the entry of a larger number of officers and 
men and by 1910 the engineering personnel was 
eight times as large asit had been in 1860. Further 
large increases were naturally necessary during the 
war, and in 1918 the total number of engineer 
officers, engine-room artificers and stokers under 
the direction of the Engineer-in-Chief of the Fleet 
was about 90,000. The growth of the Department 
is best shown in the comparative figures given 
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in Table I, which gives the numbers for each decade 


| ° . 
|}marine officers, and also of naval constructors. 
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| progress to the continuance of these exercises that 


from 1860 to 1910, and Table II, which gives a | The influence of the school at South Kensington was was largely the cause of much of the intense anti- 
complete statement of the officers and men serving | felt throughout the service, and most of those who | pathy displayed towards engineers. The corre- 


in September, 1918. 








Taste I. 
ie neice 
Year. Officers. | Men. || Year. | Officers. | Men 
| i | | 
1860 | 1,002 3,797 1890 | 698 10,377 
1870 1,183 3,926 || 1900 | 970 | 24,805 
1880 =| 795 5,056 1910 1,461 37,22 


Tapie LI.—Engineer Officers, R.N., September, 1918. 


Engineer Admirals ll Chief Artificer Engin- 
Engineer Captains 38 eers ... vee . 24! 
Engineer Commanders 399 Artificer Engineers 631 
Eng. Lieut. Com- Commissioned 

manders... os $279 Mechanicians 12 
Eng.-Lieuts. and Lieuts. Warrant 

(B.) , eoe 682 Mechanicians 177 
Eng. Sub.-Lieuts and 

Mates (B.) ... 126 

Engineer Officers, R.N.R., September, 1918. 

Engineer Commanders 48 Eng.-Sub. Lieuts. 1,127 
Eng. - Lieut. Com- Commissioned Warrant } 

manders . 105 Engineers 56 
Eng.-Liecuts. . 725 Warrant Engineers ... 235 


Engine Room Ratings, September, 1918. 


Active Service 45,363 


For Hostilities only 25,623 
Reserves and Pensioners 15,109 
Total 86,095 


Though in 1860 the total number of officers and 
men in the Engineering Branch was comparatively 
small, the problem of securing an adequate supply 
of efficient officers had already become urgent, 
and there was much discussion as to the best 
methods of entry and training. Many of the 
engineers entered during the Russian War had 
proved unsatisfactory, the training of engineer 
boys in the Dockyards left much to be desired, and 
the recruiting experiment made by Chief Engineer 
Murdock in 1859 was one not likely to be repeated. 
In 1863, a Select Committee of the House of Com- 


mons sat to consider questions of naval promotion | 


and retirement. Giving evidence before this 


Committee, Inspector of Machinery William Rumble | 
said that the standard of the competitive examina- | 
tion for the entry of engineers was much too low | 


and maintained that it should be raised considerably. 
This view was generally agreed with, and on October 
12, 1863, a Circular Letter was issued promulgating 
new regulations regarding both the entry and the 
promotion of junior engineer officers, and these 
required that all future promotions to the rank of 
Chief Engineer should depend on passing an educa- 
tional examination. While this regulation entailed 
hardship for a certain number of engineers who 


had been in the service many years, it did much to | 


raise the standard of professional proficiency. 
The examinations were first held in 1864, under the 


direction of the newly-appointed Director of Educa- | 


tion, Dr. Joseph Woolley, and they were generally 
referred to as the “ Woolley examinations.” 
year 1863 was further marked by the alteration 
of the title “* Engineer Boy "’ to “ Engineer Student,” 
and by the introduction of the purple stripe on 
the coat sleeves of engineer officers. 

A far more important step in the history of the 
education of naval engineers, however, was the 


opening by the Admiralty, in 1864, of the Royal | 


The | 


| passed through it rose to high position. Inspector of 
| Machinery Richard Sennett, Engineer-in-Chief from 
| 1887 to 1889, and Engineer Vice-Admiral Sir John 
| Durston, Engineer-in-Chief from 1889 to 1907, 
| were both among its Fellows. A list of the engineer 
| officers who gained either Fellowships or Associate- 
| ships was given in the last edition of The Engineer 
| Officers’ Navy List and Handbook of Information for 
| the Steam Branch of the Royal Navy, published by 
| Spry, at Devonport, in May, 1874, and this has been 
| reproduced below : 


| FELLOWS. 
J. A. Bedbrook. A. J. Durston. R. J. Butler. 
| R. T. Sennett. J. Yeo. T. A. Hearson. 


R. H. Barrett. 
W. W. Chilcott. 
R. Mayston. 


| Alfred Morcom. 
J. Y. Mayston. 


G.W.W.Waghorn. 
J. F. Corner. 


| ASSOCIATES. 
W. Littlejohn. 
W. H. White. 


J. A. Smith. 
D. E. Smith. 


| W. J. Canter. 
| J.J. Warren. 


While the opening of the school at South Kensing- 
|ton provided an avenue to promotion for the 
talented and ambitious young naval engineers, it 
did nothing to improve the position of engineers in 
the service, among whom existed a growing dis- 
satisfaction with the conditions, and towards whom 
there was a very marked antipathy among executive 
officers. It had been hoped that some improvement 
might have resulted from the findings of the Houce 
of Commons Committee of 1863, but the considera- 
tion by that committee of the important question 
| of pay had been ruled out. The prevailing dis- 
| content found expression in a pamphlet published in 
1865 dealing fully with the position of naval 
engineers. This pamphlet traversed the views 
|already stated in the pamphlet of 1859, and sup- 
| ported its claims by quoting from a report of a 
| committee of the British Association, which referred 
to services rendered by the Royal Naval Engineers 
| ““ than whom a more practical, highly intelligent and 
valuable body of scientific officers does not exist in 
| this or any other country.”” The pamphlet of 1865 
was followed in 1866 by a petition to Parliament, 
in which the engineer's officers called attention to 
the disabilities under which they worked, and a 
further statement was issued in 1867. But none 
of these efforts resulted in more than minor improve- 
ments. 

| At this time all the mechanical work in the 
| engine rooms of H.M. ships was done by engineer 
officers, but for some time it had been considered 
that it would be advisable to divide the branch into 
a professional section and a mechanical section, a 
plan which had been suggested by Commander 
Otway thirty years before. A preliminary step 
in this direction had been made in 1863, when the 
rating of chief stoker was introduced, but the title 
and the pay offered did not attract the right type of 
mechanic. 
and at length, largely through the representation 
| of Captain (afterwards Admiral Sir) A. Cooper Key, 
jon April 23, 1868, a Circular Letter was issued 
laying down the regulations for the entry of the 
class of mechanics ever since known as engine room 
artificers. These men were to be either engine 
fitters, boiler makers, smiths or copper smiths. 
They were to be between the ages of 21 and 35, 





But the matter was not allowed to drop, | 


| spondence of engineer officers who served at the 


| time unfortunately provides ample evidence of the 
| strained relations between the upper deck officers 
|and the engineers, and it is a remarkable fact that 
|in the two years 1863 and 1864 more engineer 
| officers were tried by court martial than all other 
officers put together. But there was no means of 
| hindering the application of invention and engineer- 
|ing to warships and each year found the engineer 
| bearing greater and greater responsibilities. Ships 
| were not only larger and more powerful, but steam 
| was being applied to new purposes. In 1869 it was 
| laid down that the chief engineer was to be partly 
responsible for the condition of iron gun carriages, 
|} and four years later “ the steam engines and their 
| gearing for turning the turrets, the gearing within 
|the turrets for stopping and starting, the gearing 
|for turning the turrets by hand, the toothed 
| racks, the roller frames and rollers, the central 
| bearings of the turrets ” were all placed in charge of 
the engineer officer. From the first introduction of 
torpedoes the steam-driven air-compressors were 
|in charge of the engineer, and a Circular Letter of 
November 1, 1877, stated that he was also to be 
responsible for the efficiency of the Whitehead 
| torpedoes, and to have charge of the torpedo store 
| room and the submerged torpedo tubes. 

In view of the ever-widening range of their duties, 
| it cannot be surprising that the officers concerned 
| refused to accept, without protest, a position in the 

service inferior in all respects to that of the officers 
of any other branch. The appeals of the ‘sixties 
having met with little response, in 1872 the engineer 
officers forwarded another statement to the 
Admiralty, dealing at considerable length with 
| Felative rank and junior service, promotion and 
pay, pensions, and messing and cabin accommoda- 
|tion. Three years passed without any decisive 
| steps being taken by the authorities, until in Septem- 
ber, 1875, a committee was appointed with the 
following terms of reference :— 

1. To consider the best means of securing the 
highest mechanical skill and scientific knowledge in 
the management of the various engines. 

2. The supply of Engineer Officers and Engine Room 

Artificers for H.M. Navy. 

The committee consisted of Vice-Admiral A. 
Cooper Key, Capt. W. M. Dowell, Capt. Sir J. E. 
Commerell, Mr. James Wright, Engineer-in-Chief, 
}and Chief Inspector of Machinery W. M. Covey. 
The work of the Committee was carried out with 
promptitude, witnesses were drawn from many 
| sources and the Report, which was issued on January 
| 29, 1876, was of the greatest importance. 
| Its findings may be briefly summarised as follows : 


| 
| 


1. It endorsed the Regulations of 1863. 

2. It suggested improvements in the recruiting 
| training and accommodation of Engineer Students. 
3. It suggested equality of treatment as regards 
pay, rank and age for promotion with other branches, 
| an view of the high educational standard and the 
| actual marketable value of the knowledge and skill 
| the Engineer Officers possess. 

4. It proposed the abolition of separate engineers’ 
messes and the provision of better cabin accommoda- 

tion. 

5. It suggested that Engineers should belong to 
| @ Military Branch and not Civil, but not to succeed to 
command. 


The composition of the Committee was such as to 


| 


Schoolof Naval Architecture and Marine Engineering | their pay was to be 5s. a day for the first three years | inspire confidence, the evidence placed before it was 


at South Kensington, to which shipwright appren- 
tices and engineer students gained admission by 
severe competitive examination. The inauguration 
of this school was largely due to the representations 
of the eminent men who, in 1360, had founded the 
Institution of Naval Architects. The staff of the 
school, at various times, included Dr. Woolley, 
Dr. Merrifield, Professor J. H. Cotterill, Mr. (after- 
wards Sir William) White, and Dr. W. C. Unwin. 
The sessions extended from October to April, the 
students spending the summer months on practical 
work in the Dockyards. At the end of the courses 
students were granted Fellowships or Associate- 
ships, according to their position in their final 
examinations. The school was in existence nine 


|and then 5s. 9d. a day and they were to rank as 
\chief petty officers. This was a most valuable 
reform and it provided a means of adequately 
staffing the engine rooms of ships without employing 
| large numbers of juniorofficers for whom there was 
| little chance of promotion. It was unfortunate that 
| the new regulations made no provision for the engine 
| room artificers to rise above the rank of chief petty 
officer, and thirty years had to pass before they were 
| able to obtain even warrant rank. 
| The events just dealt with belong to one of the 
| most interesting decades in naval construction, a 
decade which was essentially a period of transition. 
In the ° sixties, although practically every vessel 
in the Navy had engines, ships at sea still did as 


| carefully studied and no one reading the minutes 
| would be likely to find fault with its findings which 
were conceived in the highest interests of the service. 
But once again tradition, vested interests, and 
prejudice proved too strong, the important sugges- 
tions regarding equality of treatment and military 
status were completely ignored, and the Navy was 
destined to see the struggle of the engineers continued 
for another 40 years. The work of the Committee, 
however, in certain directions had a very beneficial 
‘result. Up to 1876, the engineer students under 
training in the Dockyards in no way came under 
naval discipline. They lived at home or in lodgings, 
entered and left the yards with the workmen, they 
had no uniform, and at the end of their training 


years, until 1873, when the Royal Naval College | much work as possible under sail. Never, in fact,| were often ill-equipped for exercising authority 
at Greenwich was opened with the object of further-| was greater keenness shown in the performance of | when placed in the engine rooms of H.M. Ships. 


ing the higher education of executive, engineer and | sail drill, and it was the serious threat of engineering | None of the Committee had given greater thought 
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to these matters than Admiral Cooper Key, and to |is to be hoped that at some future time a fuller 
his wisdom and foresight was mainly due the alloca-| account of this important institution will be 
tion, in 1877, of H.M.S. Marlborough as a quarters | published. 
for the engineer students at Portsmouth, and the | 
building, in 1879, of the College at Keyham for the | 
students under training at Devonport. At first | 


both these establishments were used simply as} THE ACOUSTICS LABORATORY OF 
places of residence, the students receiving their!) THE METROPOLITAN - VICKERS 
practical training in the Dockyard factories and ELECTRICAL COMPANY’S 
their theoretical training in the Dockyard Schools. | RESEARCH DEPARTMENT 


Later on, class-rooms and studies were provided, 
By B. G. Caurcuer. 


and in the course of a few years, Keyham College 
In 1926, Messrs. Metropolitan-Vickers Electrical 


(To be continued.) 


became a self-contained educational establishment | 
with its own teaching staff and as such soon gained 'Company, Limited, began a systematic study of 
a recognised place among the important technical | noise problems in engineering apparatus, the main 
institutions of the country. After the opening of | objective being to ascertain how to design engineer- 
the College, it was customary for engineer students | ing apparatus manufactured by the company, such 
to spend their first three years at Keyham, and their | as electric motors, in order to secure quiet operation. 
last three years in the Marlborough, and this! Specially quiet operation is required in certain 
arrangement held good till the Marlborough was! applications such as ship ventilating fan driving, 
closed down in 1888, and all the training transferred | elevator driving and organ blowing. Similarly, 
to the western port. A Commander was in com- | quiet operation in distribution transformers, whether 
mand of the College and he was assisted by several | located out of doors in residential areas or in public 
engineer officers and a civilian staff of instructors | buildings, is of importance. The avoidance of undue 
at the head of which, for many years, was Professor | noise in the operation of geared turbo-generator 
A. W. Worthington, F.R.S. (1852-1916). A short | sets is another subject of great importance, especi- 
history of the College was given in The Royal Naval 'ally where they are intended for use on board ship. 
Engineering College Magazine for April, 1930, but it! Even such small apparatus as watt-hour meters 


may require consideration. Apart from these cases 
where specially quiet operation is required, some 
reduction in machinery noise in general is much to 
be desired. 

The solution of these problems requires a careful 
and detailed study of fundamental design principles 
as far as they affect noise. Thus, in rotating elec- 
trical machines it is not a matter of detecting and 
rectifying noise which might arise from causes which 
may be classified as manufacturing defects, such as 
want of dynamic balance in the rotating element, 
or loose or badly fitted parts. We are concerned 
essentially with such questions as the design of 
the magnetic circuit in relation to magnetic noise, 
the shaping of the rotating parts in relation to wind- 
age noise, and the avoidance of mechanical reson- 
ances. For the systematic study of these matters, 
quantitative acoustical measurements carried out 
on a clearly defined basis are essential. These are 
of two kinds, viz., noise measurements, by means of 
which the noise emission of the apparatus in question 
is assessed on a loudness scale, and noise analysis, 
in which each component in the complex noise is 
examined in turn. A consideration of the frequencies 
of the several components in relation to the con- 
struction of a machine is the means whereby the 
sources of the components are identified. 

Much of the early work carried out by Messrs. 
Metropolitan-Vickers Company was concerned with 
the devising and constructing of noise measuring 
and analysing instruments capable of yielding 
quantitative results over the acoustical range met 
with in such diverse apparatus as turbo-generators 
and watt-hour meters. Absolute standards for the 
calibration of'the measuring apparatus were also 
developed. The position in regard to noise measuring 
technique and apparatus up to the end of 1929 was 
described in a paper* before the Institution of 
Electrical Engineers. A great deal of additional 
experience has been gained in a much wider field 
since the paper was written, and the development 
of measuring apparatus has advanced considerably. 
However, it is not the primary object of the present 
article to discuss noise problems, or acoustical 
measuring technique, but to describe the laboratory 
facilities now at the disposal of the company for 
acoustical research at their Manchester Works. 

The aforementioned paper described a small 
acoustics laboratory built in the early part of 1929. 
It consisted of a test room in which the sound- 
emitting apparatus to be investigated could be 
placed, an instrument room in which the major part 
of the measuring instruments were located, and a 
small room which accommodated a direct-current 
machine, the shaft of which extended through the 
wall into the test room to permit the loading or 
driving of rotating machinery under investigation 
in the test room. The need for a test room arises 
from the fact that noise measurements must be made 
under defined conditions if they are to have scientific 
or commercial value. The sound intensity in proxi- 
mity to a source, such as a motor, depends not only 
on the characteristics of the source but on the 
acoustical conditions external to the source. Measure- 
ments made in an enclosure, such as a room or a 
large building, are affected by the dimensions of the 
enclosure and the sound reflecting properties of its 
walls, and also by the dimensions and reflecting 
properties of any objects present in the enclosure. 
They are also affected by the presence in the 
enclosure of any source of sound other than that 
under observation. The importance of such extrane- 
ous noise on measurements within the enclosure 
clearly depends on its intensity relative to that of 
the sound under observation, so that the more 
quiet the operation of the apparatus under obser- 
vation the more is it necessary to limit extrane- 
ous noise. Thus in making noise measurements on 
quite large engineering plant in a factory building, 
the chief difficulty during normal working hours is 
extraneous noise, which sometimes approaches the 
noise of the plant so nearly in intensity as to cause 
uncertainty in the measurements. In such cases 
the only remedy is to make measurements out of 
working hours. With small plant, such as dis- 
tribution transformers, industrial motors and 


* “The Analysis and Measurement of the Noise 
Emitted by Machinery,” J.J.2.E., vol. xviii, No. 397, 
January, 1930. 
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ventilating fans, measurements in a factory building 
are quite out of the question during working hours. 
With regard to reflection effects, if the apparatus 
under test in a large building is located at a reason- 
able distance from the walls and from surrounding 
objects, serious difficulty is not often encountered. 
However, in a small enclosure with brick, plaster or 
other hard wall surfaces, a very large percentage 
of the incident sound energy is reflected from the 
walls, floor and ceiling, setting up local pressure 
irregularities of large amplitude. Not only is the 
complexity of the sound field near the apparatus 
under test greatly increased, but the field can no 
longer be regarded purely as a characteristic of the 
apparatus. 

Under such arbitrary test conditions the results 
of measurements clearly bear no simple rela- 
tion to those taken under other conditions. On 
the other hand, if measurements are conducted in 
an enclosure in which all, or nearly all, the incident 
sound energy is absorbed by the walls, floor and 
ceiling, no material local irregularities will be set up 
and the sound field will therefore be determined 
solely by the acoustical properties of the apparatus. 
By making observations at stated locations near the 
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wall surfaces. Noise reaching a person may not be will be installed in this chamber with a shaft project- 
wholly air borne but may arise partly from direct ing into the test room. The arrangement will be 
transmission to foundations. Hence the parallel similar to that in use in the small test room shown 
study of the properties of resilient supports is an|in Fig. 4. By this means the apparatus under 
important matter. investigation may be driven, or, in the case of a 

The small laboratory previously mentioned motor loaded, without acoustical interference from 
sufficed for a time, but with the growth of acoustical the direct-current machine. For handling heavy 
research the need for greater facilities became apparatus in the large test room a 5-ton block and 
pressing. In the early part of last year it was tackle is provided. This can be seen in the main 
therefore decided to extend the existing building by doorway in Fig. 1. The runway extends to the 
adding a second and larger lined test room, the two | outside of the building, so that apparatus may be 
rooms enabling two investigations to proceed simul- readily lifted from a truck and transported on to the 
taneously, a smaller reflecting chamber adjacent | bedplate in the test room, as can be seen from Fig. 2. 
to it to provide means for making absorption and | Electrical supply and control leads are brought 
transmission measurements on building materials, | to a terminal board adjacent to the bedplate. The 
a second instrument room to serve the two former! room is heated by completely metal-clad tubula: 
rooms, and a standards room where absolute | electric heaters which are placed underneath the 
standards could be set up permanently for calibra- | floor frames and are controlled by a thermostat, 
tion purposes. which may be seen on the left in Fig. 3. 

A view of the exterior of the building is shown in| In order that the sound field set up by the appara- 
Fig. 1 and a plan in Fig. 2. From the latter, the | tus under investigation may be fully explored, a 
two lined test rooms, each with its associated | microphone is suspended from a graduated metal 
instrument room, are seen, together with the rever- arm. The centre about which the arm swings 
beration chamber, which is placed adjacent to the may be made to coincide with the centre of the bed 
large test room go that it can also be used for trans-| plate. The height of the microphone above the 






































Fic. 3. Inreriorn or Large TEs" 
apparatus, the measurements are placed on a 
definite basis. If systematic research on noise 


problems on any but large plant is to be carried out, 
the controlled conditions which a test room provides 
are essential. By suitable construction, reflection 
effects can be made negligible and the extraneous 
noise in the room can be brought to the very low 
level required in investigating small apparatus which 
may emit noise of an intensity little above the 
threshold of audibility. 

In dealing with engineering noise problems, not 
only is it necessary to study the magnitude and 
nature of the noise created by a particular piece of 
apparatus but also the conditions under which it 
will eventually installed. Apart from the 
question of noise background on site, which has an 
obvious bearing on the obtrusiveness or otherwise 
of the noise set up by the apparatus, the acoustical 
properties of the building, if any, in which the 
apparatus is installed will play an important part. 
Generally speaking, two types of problem arise ; 
one in which it is desired to limit the noise audible 
to a person outside the building, and the other where 
it is necessary to limit the noise audible to a person 
inside the building. Common examples of the two 
cases are an electrical substation in a residential 
district and ventilating plant in an hotel. In order 
to be in a position to allow for the acoustical effect 
of a building, it is necessary to have a quantitative 
knowledge of the acoustical properties 
materials and constructions used. 
arises for facilities for the measurement of sound 
transmission through walls, partitions, doors and 
windows, and the sound absorbing properties of 
materials such as those which may be applied to 
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INTERIOR OF SMALL Test Room. 


r Room, Fig. 4. 
mission measurements. The building is a sub-| bedplate level may be adjusted to any convenient 
stantial brick structure with 9-in. outer walls. The | value and the carriage supporting the microphone 
two test rooms and the reverberation chamber have | may be slid along the arm to any radius up to 
independent walls and ceilings and are isolated |3-5 m. from the centre of the bedplate. The 
from the outer structure except at the foundations. | microphone may then be made to describe almost a 
This double construction, with walls and ceilings | complete circle round the apparatus under investi- 
having a large mass per unit area, is very effective in | gation. The sound absorbing properties of the 
reducing sound intensities in the rooms due to|room have been examined in detail. A source 
sources external to the building. Massive, well-|was placed 3 ft. above the centre of the bedplate 
fitting double doors are provided for the test |and the acoustical pressure at different distances 
from the source explored with a microphone. This 
Fig. 3 shows a view of the large test room, of | was carried out at frequencies from 100 to 6,000 
which the dimensions inside the lining are 24 ft. by | per second. Two typical curves are shown in 
24 ft. and 13 ft. high. The sound-absorbing material | Fig. 7. (The curves are displaced from one another 
is supported in wooden frames the sides of which | for the sake of clearness.) Taking the 1,600-cycle 
are closed by coarse-mesh wire netting. The frames | case, a mean inverse curve has been drawn through 
are 6 in. deep and are spaced away from the adjacent | the observed pressure curve. The deviation of the 
wall by 6 in. Increased absorption at low fre- | curves at different points enables the error that arises 
quencies is obtained by this means compared with | in pressure observations due to local irregularities 
placing the 6-in. layer of material close to the wall. | to be assessed for cases where such irregularities are 
By mounting the absorbent material in removable | ignored. Thus at 90 cm. distance the error would 
frames, means are provided for readily changing! be about 11 per cent., which corresponds to 0-9 
the acoustical properties of the room. At the centre | decibel, which is a smaller change in intensity 
of the room is located a bedplate 6 ft. by 5 ft.,|than the ear can detect at medium intensities. 
|mounted on a massive concrete block, which is | Even at 250 cm., which is a point nearer the wall 
structurally isolated from the concrete floor of |than would normally be used, the error is only 
the room. Vibration from apparatus under test | 20 per cent. or 1-6 decibels. At higher frequencies 
on the bedplate will not, therefore, be communi- | the pressure distribution still more closely approaches 
| cated to the building. The bedplate is provided with | the ideal. At the low frequency of 100 the distri- 
rows of tapped l-in. holes, by means of which | bution is also remarkably good, as seen from the 
running machinery may be easily bolted down./curve. At 220 cm., the error is not more than 
| From Fig. 2, it will be seen that a generator chamber | 2 decibels. The most unfavourable frequency seems 
with a similar isolated concrete block is provided |to be about 400, but the errors do not exceed 
adjacent to the large test room. When required, a | 3 decibels at that frequency. A few measurements 
'direct-current machine and loading resistances ' were also made of the intensity of sound in the test 


rooms, 
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room due to a source outside the building. As 
sound leakage is greatest at the doors of the building, 
a 1,000-cycle source was placed 20-ft. from the 
outer doors and adjusted to a high intensity. It 
was found that the reduction in intensity due to 
the building was 60 decibels. The attenuation due 
to the walls and roof is considerably greater than 
this, and it is probable that by taking further pre- 
cautions with the windows and doors a substantially 
higher figure than 60 could be obtained. However, 
the building being situated in a quiet location, it has 
been found that no difficulty whatever is experienced 
from extraneous noise in any class of work, so that 
further refinement is at present unnecessary. 
The measurement of the sound absorbing pro- 
perties of materials has been carried out by two 
general methods. In one, a source of sound 
placed at one end of a tube, the other end of which is 
closed by a plane formed by a plug of material, 
such as hard wood, which may be assumed to have 
negligible absorption. Observations of the sound 
pressure distribution along the tube are then made. 
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and is provided with two massive sliding doors 
consisting of steel plates backed with two layers 
of wood planking. The steel plates provide a re- 
flecting surface comparable with the rest of the | 
room and the wood backing ensures that there shall 
be no tendency for the plate to ring. The specimen 
of absorptive material may be mounted on an appro- 
priate backing and placed in the aperture just clear 
of the sliding doors. The initial rate of decay | 
measurement is made with the doors closed.. The 
specimen is then exposed by opening the doors and 
the rate of decay again measured. The room is 
provided with tubular electric heaters controlled 
by a thermostat, so that absorption measurements 
may be made under stated temperature conditions. 
In sound transmission measurements the specimen 
is placed in the aperture on the massive mounting 
afforded by the brick wall of the room. A source of 
sound is operated in the smaller room and the 
transmission through the specimen deduced from 
pressure measurements made on either side of the 
partition with a microphone. 
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The wood plug is then removed and replaced by a 
plug on which the specimen of absorptive material 
is mounted, and the pressure observations repeated. 
The absorption of the specimen can then be deduced. 
In this method the incidence of the sound pressure 
is normal to the surface of the specimen. In 
practice, random incidence is the prevailing con- 
dition and as no definite relation between the results 
obtained with normal and random incidence has 
been established, the tube method is of little prac- 
tical value. It is therefore necessary to carry out 
absorption measurements in an enclosure where 


. . . | | 
random incidence may be obtained and where the 2 0-4} 


absorption of the walls, floor and ceiling is very 
small. The most usual method of making the 
measurement is to observe the rate of decay of the 
sound energy when a source of sound in the room is 
suddenly interrupted. This is first done in the 
absence of the absorptive material to be tested, the 
highly reflecting boundaries of the room conserving 
the energy and giving a relatively slow rate of decay. 
The specimen covering a known portion of the 
boundary surface is then introduced and the rate 
of decay again observed. 
of the material may then be deduced. 

In the present laboratory the removal of the 
frames supporting the cotton waste enables the large 
test room to be used for absorption measurements. 
The construction of a small room communicating 
with the large test room for the purpose of sound- 
transmission measurements, however, provides a 
separate room in which absorption measurements 
can be carried out. Part of this room is shown in 
Fig. 5, which gives a view of the large test room seen 
through the aperture used for transmission measure- 
ments. The room has painted brick walls and a 
concrete floor and ceiling, the latter being covered 
with a hard plaster. The aperture is 6 ft. square 
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The absorption coefficient | 


so forth, may be at once picked out. 


7. LARGE TEST ROOM. 
PRESSURE DISTRIBUTION NORMAL TO WALL. 
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The location of the instrument rooms in relation 
to the test rooms is shown in Fig. 2. The large 
instrument room contains a portable noise measur- 
ing apparatus, and an alternating current power 
source which is mainly used for the generation of 
pure tones in conjunction with a special loud speaker, 
such as are required for absorption and transmission 
measurements. The power source can deliver an 
output of 30 watts and the frequency can be varied 
continuously from 40 cycles to 35,000 per second. 
There is also a sound analyser which enables the 
components in a complex sound, such as that emitted 
by machinery, to be separated out. By this means 
the components, arising from the different parts 
of a machine may be identified. Thus in the case 
of a direct-current motor, the components caused | 
by the commutator, armature slots, fan blades, and 
The small 
instrument room is similar in character and contains 


x 
« 


noise measuring and analysing apparatus for use in 
investigations carried out in the small test room. 


|The laboratory is served with a wide range of 


electrical supplies, both from the works mains and 
from machines in the departmental substation, so 
that variable frequency and voltage power supplies 
may readily be obtained. A number of relays are 
provided between the test and instrument rooms. 

In research work the importance of carrying out 
measurements in absolute or international units is 
widely recognised. It affords a common basis for 
the work of different investigators in all parts of the 
world, and enables their investigations to be com- 
pared in detail. The importance of absolute units 
in industrial sound measurements is not so clearly 
realised. Ineffective instruments of many types 
purporting to measure acoustical quantities, such as 
noise, have been placed on the market, their chief 
attraction being cheapness. Even supposing such 
instruments give a rough measure of the desired 
quantity, the units in which the quantity is indicated 
are often purely arbitrary, so that the values obtained 
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refer only to the particular instrument employed 
and have no general utility. In industrial measure- 
ments, especially where, for instance, stipulated 
limits for noise emission are involved, a universal 
basis of measurement is essential and for that 
purpose an absolute system possesses decisive 
advantages. For this reason, the acoustical work 
of Messrs. Metropolitan-Vickers Company has been 
on an absolute basis since its inception. The 
laboratory is provided with a standards room, 
Fig. 6, where absolute st andardsfor the calibration of 
measuring instruments are kept permanently set up. 

The two fundamental quantities in acoustical 
measurements are frequency and acoustical pressure. 
The frequency standard consists of a precision 
electrically-maintained tuning fork, the nominal 
frequency value being 1,000 cycles per second, 
The frequency is known to 0-01 cycle per second. 
By means of a cathode-ray oscillograph and asso- 
ciated electrical circuits, multiples or sub-multiples 
of 1,000 frequency may be derived without loss of 
accuracy. In this way standard frequencies for 
calibration purposes extending from 25 cycles to 
16,000 cycles are available. 

Acoustical pressure, which is a measure of the 
intensity of a sound, is derived from the Rayleigh- 
disc apparatus. A disc of thin mica or glass about 
an inch or less in diameter with a small mirror 
attached to the centre is hung by a fine suspension 
in the sound field. A beam of light is directed on 
to the mirror and reflected on to a graduated scale. 


The acoustical pressure can be deduced from the 


angle through which the disc turns when the sound 
field is established and from the constants of the 
set-up. The constants are the diameter of the disc, 
the distance from mirror to scale, and the torque 
per unit angle of the suspension, all of which may 
be determined in absolute units. Thus the absolute 
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acoustical pressure, usually expressed in dynes per 


square centimetre, may be deduced. In calibrating 
microphones, the sound field may be set up in a tube 
for low and moderate frequencies. The details of 
this method will be found in the paper already 
referred to. In Fig. 6, on the right, may be seen 
a portion of a large tube which extends the full 
length of the room, and can be used for frequencies 
from about 25 cycles to 1,000 cycles per second. 
In front of it may be seen a smaller tube, which 
can be used from 250 cycles to 5,500 cycles. In 
front of the tubes may be seen the scale on which 
the deflections of the Rayleigh discs located in the 
tubes are measured. For frequencies much above 
5,500, the tube method is impracticable, and the 
Rayleigh disc is then used in a lined testing cabinet 
of 4 ft. cube, which may be seen at the far end of 
the room. The room is arranged to be free from 
draughts, and the temperature is kept constant by 
thermostatically-controlled electric heaters. These 
points are of great importance in ensuring stability 
when very sensitive Rayleigh discs are used. 

The foregoing description illustrates the very 
complete facilities possessed by Messrs. Metropolitan- 
Vickers Electrical Company for acoustical research. 
Apart from the unique laboratory facilities, an 
experienced staff provided with highly-developed 
experimental apparatus is available for a wide 
range of problems. Although the greater part of 
the research at present carried out is directed to 
problems in connection with apparatus manufac- 
tured by the company and the conditions under 
which it will subsequently operate, advisory and 
experimental work for bodies outside the company 
is being undertaken increasingly. For example, 
experimental work has been carried out on the 
noise emission from electrical plant, ventilating 
fans, and other mechanical apparatus. Advisory 
work is being carried out on noise in ventilating 
plants, involving the consideration of sound trans- 
mission and reflection in structures in conjunction 
with the noise emission of the plant. Owing to its 
standardising facilities, the Company is in a particu- 
larly strong position in regard to calibration work. 
Also, in virtue of its long experience of measuring 
technique in relation to engineering problems and 
its manufacturing resources, it has been able to 
develop effective measuring apparatus for such 
work, Most of the instruments developed have 
been placed on the market. 

The writer wishes to acknowledge his indebtedness 
to those of his colleagues who have contributed to 
the design of the laboratory, and to Messrs. Metro- 
politan-Vickers Company for permission to publish 
the article. 


THE ROYAL SOCIETY 
CON VERSAZIONE. 


Art the Conversazione of the Royal Society held 
at Burlington House on Wednesday, May 17, the 
Fellows and guests were received by the President, 
Sir Frederick Gowland Hopkins. The exhibits were 
rather more numerous than was the case last year, 
and several of them were of direct professional 
interest to engineers. Others which must at present 
be classed in physical science will doubtless be 
applied in engineering work in due course. 

In the brief description of the exhibits we pro- 
pose to give, we may first deal with those of historical 
interest. Mr. George H. Gabb showed five original 
examples of the Royal Society thermometer scales 
(c. 1690-1740) from the Gabb collection. They 
were the work of John Patrick of Old Baily, of 
Patrick Sullivan of Temple Barr, and others, and 
included a General Thermometer, c. 1735, consisting 
of a circular silver plate 4§ in. in diameter on which 
are engraved in concentric circles the scales of 16 
different experimental thermometers of that period. 
A movable index is fitted by which the equivalent 
temperature of any scale is indicated. It was 
pointed out in connection with this exhibit that the 
thermometric scale known as the Royal Society 
thermometer was the first attempt to establish a 
standard thermometer in England. Recent re- 
search in the archives of the Royal Society has 
revealed its origin and has shown that it is only 
ante-dated by the Florentine scale of the Academia 
del Cimento. It is recorded in the Minutes of the 
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Society of October 21, 1663. The only fixed point 
was apparently based on the temperature of the 
human body, inaccurately registered at the equi- 
valent of 88 deg. F., the error being due to the large 
size of the bulbs then in use. This point was taken 
as zero and the scale was graduated downwards 
to 90 deg., “ hard frost’ being indicated at about 
85 deg. The importance of the freezing point of 
water as a second fixed point was not then recog- 
nised. 

Dr. R. T. Gunther, Curator of the Old Ashmolean 
Museum, Oxford, which was dealt with in our last 
week's issue on page 533, showed a unique collection 
of English scientific instruments of the time of 
Edward III, selected to illustrate one of the Period 
Exhibits of groups of contemporary instruments 
in the Old Ashmolean. Several of the instruments 
were made for and used by astronomers of Merton 
College. Among them were included a 13} in. 
astrolabe of c. 1340, and a 14} in. planetary astro- 
labe of 1350, made for “ Lat. 52 deg. 6 min. Oxonia.” 
These astrolabes are characterised by the absence 
of changeable tablets and by having quadrants of 
the largest size engraved upon them. The 14} in. 
astrolabe shows the earliest known use of diagonal 
lines for subdividing degrees into thirds, a unique 
series of graduated eccentric circles for noting the 
movements of planets, and a table of corrections 
for precession from 1350 to 1450 a.p. Other 
instruments included in the collection were an old 
quadrant of John of Montpellier with a cursor for 
the declination of the sun on any day of the year, 
a new quadrant of Profacius with a declination scale 
engraved on the plate, a cylinder or pillar dial of 
the type still in use in the Pyrenees, and a model of 
the rectangulus of Richard of Wallingford, 1316. 
The latter is a trigonometrical instrument for 
indicating and measuring the relative positions of 
three stars at the same time by means of three 
rotatable arms, the uppermost of which is fitted 
with sights. The positions are read by the inter- 
sections of plumb lines on graduated scales. Mech- 
anically the instrument is interesting, in that the 
arms move on “ mill-stone” joints, and that the 
parts are held together by means of cotter pins, no 
screws being used in the construction; the instru- 
ment has been reconstructed from the original 
working drawings. 

Mr. R. S. Whipple showed some interesting 
historical books, one of which was Ben Jonson’s 
copy of William Gilbert’s “De Magnete.” The 
first editions of this famous book was published in 
1600 and the second and third editions in 1628 and 
1633, respectively. Three different issues are 
known of the second edition, of which Ben Jonson’s 
copy, having the engraved title showing the compass 
trailing after the ship, is the rarest. Another book 
exhibited was John Flamsteed’s copy of Vincent 
Wing’s “Astronomia Britannica,” published in 
1669. The book contains Flamsteed’s autograph 
and is dated 1670, six years before his appointment 
as tHe first Astronomer Royal. Of particular 
interest in connection with this book is a note stuck 
in the back showing the complicated and lengthy 
procedure which had to be followed in paying a 
labourer for some work done at the Observatory. 
Mr. Whipple's exhibit also included a set of archi- 
tect’s scales, of triangular section, made to facilitate 
the drawing of the various orders of columns, such 
as Tuscan, Doric, Ionic, &c., with instructions for 
using the scales by Nicholas Goldmann, 1662. 

An historical exhibit of more recent date was Sir 
Richard Threlfall’s automatic microtome, shown by 
the Science Museum. The instrument was com- 
pleted in 1883 and that shown was an exact duplicate 
| of the one made for Threlfall. The knife is fixed 
| and the object moved across it in a slider to which 
horizontal reciprocating motion is imparted by a 
driving wheel. The slider carries a micrometer 
screw, on the top of which the object-carrier is 
mounted. At every complete turn of the driving 
wheel the object is raised by means of a pawl and 
ratchet actuating the micrometer screw, and a 
ribbon is provided to receive the series of sections 
cut. The thinnest section that can be cut has a 
thickness of 0-005 mm. 

Of the metallurgical exhibits we may first mention 
that of Sir Robert Hadfield, Bart., F.R.S., which 
included a large number of tested specimens showing 
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the effect of the temperature of liquid hydrogen 
(— 252-8 deg. C.) on the tensile properties of iron 
and ferrous alloys, copper, nickel and some non- 
ferrous alloys. This work, we understand, is an 
extension of the tests carried out many years ago 
at the temperature of liquid air and referred to in 
Sir Robert’s presidential address to the Iron and 
Steel Institute in 1905. It is shown that, on cooling 
to low temperatures, iron is rendered quite brittle, 
while copper and nickel retain their toughness. 
Alloys of iron containing comparatively high per- 
centages of nickel also possess remarkable toughness 
at the lowest temperatures. A demonstration of 
the varying effect of low temperatures on the 
mechanical properties of metals and alloys was 
given by shock tests carried out in a Guillery testing 
machine on specimens cooled in liquid air. Another 
item included in Sir Robert Hadfield’s exhibit was 
some tubes of “Era H.R.3” heat-resisting steel 
produced by extrusion. This material, containing 
high percentages of both chromium and nickel, is 
highly resistant to scaling at temperatures up to 
1,200 deg. C., and, being readily produced in the 
form of tubes, is applicable for such purposes as 
the protection of thermocouples for the measurement 
of industrial temperatures. Some early specimens 
of basic Bessemer steel, made by the Thomas-Gil- 
christ process and submitted to metallurgical 
examination by the exhibitor, were also shown. 
These specimens were presented to the Science 
Museum by Mr. Percy Carlyle Gilchrist in 1887, 
and served to demonstrate that the then new basic 
Bessemer steel possessed the more valuable features 
of wrought iron, the use of which it was intended 
to replace. Specimens of ancient Indian iron and 
steel were also shown, the most interesting metal- 
lurgical feature being the high carbon content of 
some of them, indicating that high-carbon steel 
was deliberately made at quite an early period. 
An interesting diagram showing the annual produc- 
tion of iron and steel from 1800 to the present 
time was also exhibited. The diagram shows the 
well-sustained increase which took place up to the 
commencement of the War and the extraordinary 
fluctuations which have occurred since then. In 
1929, the peak year, 100,000,000 tons of pig-iron 
and 120,000,000 tons of steel were produced, but 
the steel production fell to 68,000,000 tons in 1931, 
and was less than 50,000,000 tons in 1932. 

Another interesting metallurgical exhibit was 
that of the Brown-Firth Research Laboratories, 
Sheffield, under the supervision of Dr. W. H. 
Hatfield. One item demonstrated was the main- 
tenance of a constant temperature in long-time 
tensile tests at elevated temperature. For this 
purpose an auxiliary platinum resistance winding, 
in close proximity to the heating coils, is connected 
in one arm of a Wheatstone bridge, and the out-of- 
balance of the galvanometer is made to control, 
through the medium of an Electroflometer, the 
switching in or out of an added resistance in the 
main heating circuit. By this means the tempera- 
ture of the test specimen can be maintained con- 
stant within 0-1 deg. C indefinitely. To illustrate 
the close limits of fitting possible with Nitralloy 
steel, a plunger made a sliding fit in a cylinder and 
capable of withstanding air pressure without any 
packing, was shown, and another item of interest 
was a plug and ring which normally fitted tightly 
together, but could be freed by warming the ring 
in the hand. The ring was made of steel having 
the highest-known coefficient of thermal expansion, 
viz., 0-000021 per deg. C., while the plug was 
made of a 36 per cent. nickel steel having the lowest 
coefficient of expansion. The object of the remain- 
ing exhibits was to illustrate certain corrosion 
phenomena. Mild steel was shown to be rapidly 
attacked in cold 30 per cent. nitric acid, while 
steels containing 13 per cent. of chromium, or 18 
per cent. of chromium with 8 per cent. of nickel, 
completely resisted this solution. Examples of the 
latter steel were shown after immersion for varying 
periods up to eight years, the only effect of the 
immersion having been a gradual thickening of the 
protective oxide film. This oxide film resists for 
a time even a hot 50 per cent. solution of sulphuric 
acid, but immersion in cold concentrated hydro- 
chloric acid rapidly penetrates the film, so that 
rapid attack follows the re-immersion in sulphuric 
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acid. Other specimens were exhibited to show the lthis movement. It has already been applied for 
intercrystalline corrosion of the 18/8 chromium-|operating the throttles on multi-engined aircraft, 
nickel steel in certain solutions and after certain | but has obviously numerous otherapplications. As 
heat treatment, and its elimination by modified | we intend to publish a detailed description of the 
composition. The addition of small percentages | apparatus in a forthcoming issue of ENGINEERING, 
of tungsten and titanium render it possible to | we need not deal further with it here. 
reheat the steel within what is otherwise the dan-| A new form of fatigue testing-machine for wire, 
gerous range without the development of any | exhibited jointly by Mr. J. D. Brunton, Professor 
tendency to intercrystalline corrosion. | B. P. Haigh, and Mr. T. S. Robertson, promises to 
The Department of Mineralogy of the British| be valuable in manufacturing service as well as in 
Museum showed a single crystal of meteoric iron. | research work. In testing wire, difficulty has been 
It was explained, in connection with this exhibit, | experienced in obtaining fatigue fractures elsewhere 
that, in order to determine the crystallographic | than at the grips, where the stresses are indeter- 
orientation of the rough mass obtained from the} minate. In the machine exhibited, which is illus- 
meteoric craters in Central Australia, a sphere was | trated in Figs. 1 and 2, the specimen, usually about 
cut, polished and etched. Plane surfaces were then | 15 in. in. length, is rotated at a high speed by a motor 
cut parallel to the faces of the octahedron, cube | while flexed by loads applied at its ends. These 


|in gaseous detonations, and also demonstrated the 
|effects of exploding a mixture of acetylene and 
|electrolytic gas in glass bulbs. The explosions 
| showed that neither carbon is deposited nor steam 
| formed in the reaction, the acetylene being burnt 
| preferentially to 2CO +- H,, leaving the original 
hydrogen intact. This experiment, we understand, 
is typical of a series on which Professor Bone 
developed his hydroxylation theory of the com- 
bustion of gases. 

One of the outstanding exhibits was the elec- 
| trical calculating machine, the invention of Mr. 
R. R. M. Mallock, M.A., shown by Messrs. Cam- 
bridge Instrument Company, Limited, who have 
been responsible for its design and construction. 
The machine, which is illustrated in Fig. 3, is capable 
of solving 10jlinear simultaneous equations between 
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loads, acting in opposite directions, bend the wire 
to the profile of an Euler strut, and fracture occurs 
at mid length remote from the grips. The curvature 
of the wire is measured by the angle of flexure, or, 
alternatively, by the deflection, a reading micro- 
scope being provided for the purpose, as shown in 
the figures. From these measurements the range of 
stress can be deduced, and the endurance is measured 
by a revolution counter. Special bearings are 
employed to transmit the thrust along a definite 
line of action. The machine runs at such a speed 
that 20 million stress reversals can be applied in a 
day of 24 hours, and it is shut down automatically 
when the specimen breaks. It appears to be simple 


and rhombic-dodecahedron, and on each of these 
surfaces a different pattern of the lamellar octa- 
hedral structure is shown. 

A further proof of the late Sir George Beilby’s 
theory of the amorphous character of a polished 
metal surface was provided by the exhibit of Mr. 
R. C. French, who showed a series of electron diffrac- 
tion patterns produced during the polishing process. 
He explained that, under suitable conditions, the 
width of the rings in an electron diffraction pattern 
was a measure of the size of the crystals causing them; 
the smaller the crystals the broader the rings. The 
series of patterns exhibited showed the gradual 
breakdown of the surface of the metal into smailer 
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10 unknowns, and can also be used for calculating 
the value of any determinant up to the eleventh 
order, for giving least-square solutions, and for 
evaluating certain mathematical expressions. We 
propose to describe the machine in detail later, but 
may now explain that it is operated by alternating 
current from the mains and consists of a set of 
transformers each with a number of windings, the 
unknowns being proportional to the fluxes in the 
transformers and the coefficients to the numbers of 
|turns in the windings. Each of the 110 possible 
| coefficients in 10 simultaneous equations is set on 
a three-figure dial by means of three push switches 
|which are arranged in groups, as shown in Fig. 3. 
| The values of the unknowns appear as the resultant 
| fluxes in the transformers, and are read off directly 
jon a five-figure dial operated on a null-reading 
| potentiometric balancing method. The design has 
| been made possible by employing mumetal for the 
transformer cores, in conjunction with automatic 
compensating circuits with valve amplification. 
Messrs. Adam Hilger, Limited, showed a number 
of instruments for clinical and biochemical purposes, 
including the Hilger-Renshaw photo-electric appara- 
tus for the examination of blood, apparatus for 
determining the vitamin A content of fish-liver oils, 
and the Williams-Rayleigh interference refracto- 
meter for measuring exceedingly small differences in 
refractive index. Some fine specimens of the high- 
class optical work for which this firm is noted were 
| exhibited, including a large quartz prism built up 
|of four separate right-angle prisms placed side by 
| side and edge to edge, so that the four hypotenuse 
joes formed a single-plane surface. A plate of 
| quartz joined the prisms along the sides and all the 
| parts were pressed together in optical contact. 
| The prism is for use in a monochromator where a 











and smaller aggregates until it became almost 
amorphous. 

Among the purely engineering exhibits one of 
particular interest was a new distant control and 
indicating mechanism for transmitting exact 
motion to a distance, shown by Dr. H. 8S. Hele- 
Shaw, F.R.S., and Mr. T. E. Beacham. The appara- 
tus is a form of hydraulic telecontrol comprising two 
elements connected by a small-bore pipe, one being 
operated by hand and the other accurately following 


and practical, and should be particularly inexpensive large aperture is necessary, but the highest resolving 
to operate as the test pieces do not require to be | power is not required. An objective made of a new 
machined, and the motor is only of ,';-h.p. The | optical material, lithium fluoride, in conjunction 
specimens can be tested in air or immersed in water, | with fused silica, was exhibited, and also a quadruple 
or other fluids. Fig. 2 shows a bath containing fluid lens of fluorite, quartz and sylvine for ultra-violet 
in position under the specimen, the lower part of | light. The fluorite in this lens was made in segments 
which runs in the fluid. | with radial joints. A new series of fine mechanical 

Professor W. A. Bone, F.R.S., exhibited a number | adjustments, intended for research purposes and 
of photographs showing the influences of strong involving the use of fine screws and levers, was also 
electrostatic and magnetic fields on the “spin” |shown. These adjustments enable a positive control 
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to be applied to levelling tables and similar acces 
sories, and were demonstrated in their application 
to the mirror mounts of the Hilger prism interfero- 
meter. 

Among the physical exhibits one of particular 
interest was the apparatus for the quantitative 
measurement of heat transfer by the refraction of 
light in both gases and liquids and in both stream- 
line and turbulent conditions, shown jointly by 
Professor C. H. Lander, Dr. Margaret Fishenden, and 
Mr. O. A. Saunders. In this, a parallel beam of | 
light directed at grazing incidence on to a heated 
surface is deflected away because of the gradient of 
temperature, and consequently of refractive index, 
normal to the surface. The deflected beam is re- 
ceived on a screen and the heat transfer is calculated 
from the measured deflection ; for turbulent con- 
ditions the beam can be observed to oscillate about 
® mean value of the deflection. The method was | 
demonstrated in its application to a horizontal | 
cylinder with open ends in air, a horizontal plate in | 
air with turbulent conditions, and a vertical plate in | 
water. 

Dr. J. Chadwick, F.R.S. and Dr. C. E. Wynn- 
Williams demonstrated the production and detec- 
tion of neutrons produced by the bombardment of 
a beryllium plate by the a-particles from a strong 
polonium source. The neutrons produced were 
passed into an ionisation chamber coupled to an 
amplifier. When a neutron strikes a nitrogen atom, 
the latter may acquire sufficient energy to give rise 











-—--- 


to a small ionisation current, which, after amplifi- 
cation, can be detected by a thryratron circuit. 
The ejection of fast protons was shown by the 
increase in the number of thryratron flashes noted 
when a sheet of paraffin was placed in front of the 
chamber, and the great penetrating power of 
neutrons was shown by passing them through a 
block of lead. 

Mr. A. G. Lowndes showed an interesting method 
of obtaining a film record of rapid movements. 
In this method, by means of a rapidly rotating 
disc, a number of images of an object are received 
on a kinematograph film moving at the ordinary 
rate. If the object is stationary, the images are 
superimposed so that they coincide, but if it is 
moving, the images are spread out over the film. 
The apparatus exhibited made 300 exposures per 
second, but it is thought that 3,000 or more exposures 
per second would be possible by the same means. 


(To be continued.) 


12,000-LB. AUTOMATIC GRAIN- 
WEIGHING MACHINE. 


In the course of the discussion at the Institution of 
Mechanical Engineers on Mr. H. H. Broughton’s paper, 
“The Handling and Storing of Grain, with Special 
Reference to Canadian Methods,” read on January 27, 
mention was made of some large automatic grain- 
weighing machines in course of construction for Canada. 
An account of these machines, of which two have now 
been completed by Messrs. W. and T. Avery, Limited, 
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MACHINE, 


BIRMINGHAM. 


1h ht 
Hii} 
| 
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|Soho Foundry, Birmingham; is here given, theit 
| description being assisted by Figs. 1 to 4 on this and the 
| opposite pages. Each machine has a weighing capacity of 
12,000 Ib., i.e., six short tons, or, expressed in bushels, 

a capacity of 200 bushels of grain, per discharge. As two 

discharges can be made per minute when the machines 

are working automatically the rate of working dis- 

charge amounts to 24,000 bushels per hour. The 

machines are shortly to be installed by the Harbour 

Commissioners of Montreal to work in connection with 

two bucket elevators, having a total maximum capacity 

of 720 short tons of 2,000 lb. each. The total discharge 

of the weighing machines being 48,000 bushels per hour, 

i.e., 1,440 tons, the installation will amply cover normal 

requirements. The object of the weighing plant is 

that of checking the weight of the incoming grain 

from the lake transporting vessels into store at the 

Port granary, and it is expected that Messrs. Avery’s 

machines will enable this to be performed accurately 

at the high speeds demanded in the unloading opera- 

tions. The machines are fed by a marine leg elevator 

| which conveys the grain from the ship to them. After 
the grain has been weighed and recorded, it is dis- 

charged at the rate of 6 tons in about 3 seconds, on to 

conveyors which transport it to the granary bins. 

The arrangement in situ of the weighing machine 

is best seen in Figs. 1 and 2, in which the fixed garner 

or hopper from which the wheat is fed to the weighing 

hopper is shown, as also are the permanent founda- 

tions for the machine itself, whilst Fig. 3 shows the 

general appearance of the machine proper. It should 

be understood at the outset that the machine is 

|not constructed on the principle of the steelyard, 
| but on that of the equal-armed beam, in which the 
load to be weighed at one end is balanced by an 
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equal weight at the other. A small steelyard is, 
however, employed for a purpose to be explained 
later. The balance box or weighing hopper is shown 
at A, in Figs. 1 and 2, being suspended by shackles 
hearing on a knife edge at the inner end of the beams 
B B. At the other end of the beams are suspended, 
also by shackles, 16 flat deadweights, of which 11 weigh 
1,000 Ib. each, C, and five weigh 200 Ib. each, D. The 
two beams are rigidly connected transversely by deep 
well-braced girders. The beams, shackles and weights 
are clearly shown in Fig. 3. The beams are, of course, 
carried on knife-edges at the centre. The shackles are 
fitted with non-creep roller bearings, which rectify any 
tendency of the parts to move endways. As the load 


is centralised by these bearings their movement along | 


the knife-edges of the beams is prevented. 

The mechanism of the machine is best considered 
in connection with its operation. In the first place, 
if the machine is to function correctly the garner should 
always contain a full load of grain, which condition 
cannot be ensured if the supply, for any reason, should 
he intermittent. A feed control device has therefore 
heen fitted. This is indicated at E in Figs. 1 and 2. 
lt consists of a hinged flap in the garner connected 
by a rod and lever system to the weighing hopper 
feed valve mechanism. When there is a full load 
in the garner the flap is pressed backwards by the 
weight of the grain and the machine functions nor- 
mally, but if there is not sufficient grain in the 
garner the flap is swung forward to a stop, by means 
of a counterbalance weight, and the linkage pre- 
vents the valves being opened. This filling of the 
garner has several advantages. The grain discharges 
into the weighing hopper at full flow, and not in an 
intermittent and loose manner. This keeps down the 
dust and also ensures that the speed of discharge is 
the same at every weighing, a condition conducing to 
accuracy. It also prevents the garner being left 
empty, i.¢., there is always a bed of grain to check 
the momentum of the stream of grain from the feeding 
elevator, which would otherwise cause wear. 

As the garner has always a full load therefore, 
when the valve opens, the grain is discharged into the 
weighing hopper at a high speed. This, 
(loes not continue throughout the discharge but applies 
to the bulk of it only. When the required weight is 
nearly obtained, the feed slows down to a dribble to 


however, | 


finish off the quantity with more precision. At this 
stage the weights have been lifted and the double 
beam can balance freely about its fulcrum. From 
actual experience at a weighing test recently carried 
out in the maker's works, the machine was seen to be 
remarkably sensitive, the pressure of a finger being 
sufficient to disturb the balance. In this connection 
it may be mentioned that the degree of accuracy of the 
machines is 0-05 per cent. of the load in excess or 
deficiency. The valve, as may be gathered from 
Fig. 2, is curved, and, whilst the full discharge occurs 
over the whole width, the dribble takes place only at 
the left-hand side, roughly, over about a third of the 
width. The dribble portion is protected by a screen, 
F, in the garner. This intercepts any foreign matter, 
such as sticks, paper, bags, &c., entering the feed chute 
of this portion, so that the dribble feed is not inter- 
fered with. It is essential that this feed should be 
regular, otherwise the accuracy of the weighing would 
be affected. As it is, the screen prevents any but 
clean grain entering the dribble portion. 

The bottom of the weighing hopper is fitted with 
a pair of hinged doors, kept closed by counterbalance 
weights on the outer ends of the operating levers. The 
inner ends of these levers are coupled by links to a bell 
crank lever, G, which, on being tilted, opens them. The 
horizontal arm of this lever, may be retracted, and is 
so shown in Fig. 1, when it is desired to operate the 
discharge from the weighing hopper by hand. It is, 
however, in automatic weighing, extended so that it is 
thrust upwards by the end of the lever, H, when the 
discharge position of the hopper is reached. As long 
as the grain is being delivered into the weighing hopper 
the hopper sinks, a toggle motion, I, finally coming 
into play and locking the feed valve so that it cannot 
open while the grain is being discharged from the 
hopper. When the correct weight is reached the bell- 
crank lever is tripped, the hopper discharge valves | 
are opened, and the grain falls on to the conveyor | 
belt under the hopper. A counterbalanced sliding 
baffle, J, helps to keep the rate of flow uniform by 
automatically regulating the width of opening pro- 


| portionately to the head of grain above it, i.e., the 


discharge area is increased as the head is decreased. 
As soon as the discharge is completed, the weights 
on the door levers close them, the deadweights at the 
same time causing the empty hopper to rise, the 


feed valve locking gear is released, the feed valve is 
opened and another cycle commences. It will be 
noticed in Fig. 1 that one of the discharge valve levers 
is connected to duplicate counters on the weighing 
hopper. These record the number of openings, and 
therefore the weight, in the working period. A third 
counter, to the left of Fig. 1, is connected to the feed 
valve and provides a check. Ticket printing devices 
are incorporated. 

It will be clear that the desired quantity must be in 
the hopper before its movement can cause complete 
closing of the valve, and there is therefore a certain 
| amount of grain in the act of falling when the correct 
| weight is attained. This grain, if allowed to join that 

in the weighing hopper without compensation being 

|made for it, would cause overweight. Inside the 
main hopper, therefore, there is a receptacle, K, 
situated at the dribble feed portion, and carried on an 
independent lever system. This receptacle is so pro- 
portioned that it intercepts sufficient grain to cause 
what is virtually an opposing effect on the balance of 
the beam exactly equal to the part of the grain stream 
which could not be cut off in time. In effect, the 
overweight added is automatically taken out again. 
| This device, known as the automatic compensator, 
}and seen at L in Fig. 2, ensures accurate weighing, 
| whatever kind of grain is being weighed or whatever 
its specific gravity. The receptacle is automatically 
| emptied into the weighing hopper as this rises and the 
discharge valves close, and so is ready to function 
with the next load from the garner. The junction 
between the moving weighing hopper and the fixed 
garner is provided with a dust cover to prevent the 
|escape of dust as the grain flows from one to the 
other. The working parts, knife edges and bearings of 
the machines are outside the cover and are thus free 
from dust, which goes through the garner and weighing 
hopper with the grain. It may be mentioned that the 
dust cover is patented, as are the feed control, auto- 
matic compensator, sliding baffle, ticket printing 
counters, and instantaneous balancer. 

The instantaneous balancer is an arrangement for 
enabling the balance of the machine to be tested when 
empty, and consists essentially of a device for taking 
the weight of the deadweights off the beam, the weight 
of the moving hopper itself being balanced by the gear 
carrying the deadweights. The mechanism is best 
seen in Fig. 3, though it is outlined in Fig. 2, at M. A 
3-h.p. motor drives, through worm gearing, a vertical 
screw, which, by means of crossheads and rods, lifts up 
the deadweights while the test is being made. This 
lifting gear is, however, used for another purpose. The 
machine is required to handle grains having differing 
specific gravities, in quantities of 200 bushels. Thus, it 
may have to deal with oats at 34 Ib. per bushel, #.e., 
200 bushels equalling 6,800 lb., or wheat at 60 Ib. per 
bushel, 200 bushels of which would be 12,000 Ib. The 
deadweights are, therefore, made as already stated, in 
11 units of 1,000 Ib. each and five units of 200 Ib. 
each, so that these varying conditions can be met. 
Thus, when a less weight than 12,000 Ib. is to be dealt 
with, sufficient weights to give the desired balance are 
removed. This is effected by the lifting gear, the 
weights being lifted up until they are in line with certain 
holes in the machine frame. Pegs are then inserted into 
the holes to support the weights to be eliminated and 
the correct remainder lowered back to the working 
position. These pegs can be made out at the ends of 
the weight in Fig. 3, immediately below the front 
channel bar. 

Reference was made earlier to the steelyard attach- 
ment. This forms the residue weigher, i.e., a device for 
weighing the residue of a cargo should it happen to be 
a fraction of the full load of the automatic weigher, 
the method just described of removing some of the 
weights not giving a fine enough division for this 
purpose. The casing of the residue weigher is seen in 
Fig. 3 on the top girder of the machine, and is indicated 
at N in Fig. 1. The deadweights are first raised by the 
motor and slung on a link attached to the top girder, 
and the steelyard is connected to the crosspiece over 
the weights in lieu of them. The steelyard is fitted with 
a load bar, having a capacity of 6,000 Ib. to 12,000 Ib., 
and a sliding poise which is set at the weight in the 
weighing hopper, viz, the residue. A ticket-printing 
device is incorporated. This is used in connection with 
the counters which have also printing attachments. 
A long ticket of the type shown in Fig: 4, and made 
of stout cardboard, is inserted in a slot of the counter 
or steelyard, as the case may be, and a lever is pressed, 
an action which imprints on the ticket the weight that 
has sed through the machine. No ink is used, the 
canons being soft enough to take a clear and non- 








| erasable record from the types set by the counter or 


steelyard. The right-hand portion of the ticket is 
inserted in one of the counters, and the weight which 
has already been passed through in previous operations, 
is recorded. At the end of the weighing of the load being 
handled, the ticket is again inserted and the reading of 
the counter taken. The first reading is subtracted from 
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the second and the difference is carried to the left-hand 
portion of the ticket. The residue is then weighed, and 
recorded on the left-hand portion by the steelyard 
printer. Addition of the two figures thus obtained gives 
the total weight of the cargo. The use of the printers 
greatly reduces the risk of errors as the counters and 
steelyard have not to be read, the only work necessary 
being the simple arithmetical manipulation of figures 
automatically provided. It may be pointed out that 
whilst the ticket reproduced is graduated for tons and 
fractional parts, the actual figures impressed on the ticket 
are all in pounds avoirdupois. A quadrantal indicator 
with a pointer, near the steelyard, indicates when the 
latter is required to be put into operation. 

The machine embodies other interesting points. 
These are, however, of minor importance and scarcely 
call for detailed description. One of them, however, 
may be commented on, viz., the shock-absorbing gear 
which eliminates, to a very great extent, shock when the 
deadweights descend to the stops on the discharge of 
the grain from the weighing hopper. The gear consists 
essentially of air-dashpots on each side of the machine, 
the pistons of which are connected by levers to the 
weight system. 2 


They are indicated at O, in Fig. 2. 
Another point which may be mentioned, in conclusion, 
is that the machines are stated to be the largest auto- 
matic grain weighers in existence, the largest of Messrs. 
Avery’s previous machines having a capacity of 4 tons 
only, against the 6 tons of the present machines. The 
quality of the machines, both as regards design and 
actual construction, is fully in keeping with the firm’s 
reputation for excellent work. 


THE INSTITUTION OF GAS EN- 
GINEERS ; LIVERPOOL MEETING. 


Tx 70th annual general meeting of the Institution 
of Gas Engineers will be held in the St. George’s Hall, 
Liverpool, from Tuesday, May 30, to Friday, June 2. 
Che programme of the proceedings, together with a 
list of the papers to be presented and discussed, are 
given below. 

Turspay, May 30. 


At 10 a.m., civic welcome, adoption of the annual 
report and accounts, and presentation of Medals. 
Presidential address by Mr. Ralph E. Gibson, Chief 
Engineer of the Liverpool Gas Company. “ The 
Coke-Oven Plant at Beckton Gas Works,” by Mr. R. W. 
Hunter 

At 2.15 p.m., “ Electrolytic Corrosion in Gas Mains,” 
by Dr. W. Beck. 

At 9 p.m., Reception, by invitation of the chairman 
and directors of the Liverpool Gas Company, at the 
Philharmonic Hall, Liverpool. 


Wepwespay, May 31. 

At 10 a.m., “ The Photometric Analysis of Explosion 
Flames,’ lecture by Professor W. A. Bone, F.R.S. ; 
and “ Heating Buildings by Gas,’ by Mr. A. H. Barker. 

At 2.30 p.m., Visit to Garston Works of the Liverpool 
Gas Company. 

At 9 p.m., 
Liverpool. 


Civic Reception at the Town Hall, 


Tuorspay, June |. 


At 10 a.m., “ Centralised Manufacture and Distribu- 
tion of Gas in Belgium,’ by Mr. G. Evetts; and “ The 
Development of Gas as an Industrial Fuel,’ by Mr. 
J. E. White. 

At 12.30 p.m., Visit by motor coach to Southport 
and to the Crowland Works of the Southport Gas 
Department. 

Frrpay, Jone 2. 


Departure at 9 a.m. for motor-coach tour through 
North Wales 


Great Western Rarieway Are Service.—The air 
service of the Great Western Railway Company, from 
Cardiff to holiday resorts in South Devonshire, has now 
been extended to Birmingham. The new schedule came 
into force on May 22, and one vervice is provided each 
way daily, Sundays included. 


Tar Late Mr. J. G. Asqourra.—On page 417 ante 
we had to announce th» death on March 29, at the 
early age of 59, of Mr. J. ‘“. 8. Asquith, chairman and 
managing director of Messrs. William Asquith, Limited, 
machine-tool makers, Highroad Well Works, Halifax. 
lt is now our sad duty to record the death, within a 
month of the passing of his father, of Mr. John Green 
Asquith, eldest son of the late Mr. J. W. 8. Asquith. Mr. 
J. G. Asquith, who had been ill for only a few days, 
succumbed on April 28, as the result of complications 
following upon an operation for appendicitis. He 
was in his 23rd year and had been educated at Marl- 
borough, entering his father's firm in 1928. He travelled 
extensively in Europe on behalf of his company and 
spent some time in France in order to acquire a know- 
ledge of the French language. Mr. John, as he was 
called in the works, was elected a director of Messrs. 
Asquith some twelve months ago, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Steam-Driven Fan.—The supply of a steam-driven fan 
for induced-draught service, capable of dealing with 
80,000 cub. ft. of flue gases per minute and complete 
with steam driving unit and accessories. The d 
Water Board, Johannesburg; June 16. (Ref. No. G.X. 
12,602.) 

Boiler and Superheater Tubes.—The supply of boiler 
and superheater flue tubes and superheater elements 
required during 1934. The South African Railways and 
Harbours Administration, Johannesburg; July 17. 
(Ref. No. G.X. 12,607.) 

Diesel-Engine Tractors and Trailers.—The supply of 
Diesel-engine tractors and trailers. The Roads Depart- 
ment, Salisbury, Southern Rhodesia; June 12. (Ref. 
No. G.X. 12,612.) 

Generating Plant.—The supply and erection of a 
200-kW oil-engine-driven alternator, a 1,200-kW water- 
turbine-driven alternator, two motor-driven centrifugal 
pumps, the re-arrangement of the distribution system 
and the replacement of existing direct-current motors 
by induction motors, and existing direct-current meters 
by alternating-current single-phase meters. The Munici- 
pality of Parys, South Africa; June 23. (Ref. No. A.X. 
11,808.) 

Telephone Cords.—-The supply of 
instrument and switchboard cords. 
Post and Telegraph Department ; 
A.Y. 11,812). 

Water-Supply Equipment.—The supply of cast-iron 
pipes, tanks, boilers, hydraulic winglae. &c., required 
for water-supply systems in Turkey. The Turkish 
State Railways Administration, Ankara; June 15 
(Ref. No. G.Y. 12,624). 


4,250 telephone, 
The New Zealand 
July 5 (Ref. No. 


Tue Late Mr. A. Peaxe.—Mr. Algernon Peake, who 
we regret to state, died suddenly at his home at Summer 
Hill, Sydney, New South Wales, on April 3, was a former 
deputy chief engineer for water supply and sewerage in 
the New South Wales Public Works Department. Mr. 
Peake, who was seventy-three years of age, was trained 
as a surveyor in England and subsequently proceeded to 
Australia, entering the New South Wales Lands Depart- 
ment in 1882. Eight years later he was transferred to 


the Public Works Department and remained there 
until his retirement in 1926. Among other works, he 
was concerned with the construction of the Bondi 


sewer, the first main sewer in Sydney, which was com- 
pleted in 1894. Subsequently, when deputy chief 
engineer, he designed the Sydney southern and western, 
and the northern suburbs outfall sewers, the sewerage of 
Newcastle (N.S.W.) and the water-supply and sewerage 
works for a number of country towns. He was also 
consulted regarding the sewerage systems of Brisbane, 
Bendigo (Victoria), and Suva (Fiji). Since his retire- 
ment he had been adviser to the Hunter District Water 
Board, and consulting engineer in connection with a 
scheme for controlling flood waters from the Molonglo 
and Queanbeyan Rivers. Mr. Peake became an associate 
member of the Institution of Civil Engineers on April 3, 
1900, and a full member on January 21, 1913. During 
the 1920-21 session he was awarded a Telford Premium 
for his paper, “ The Southern and Western Suburbs 
Ocean Outfall Sewer, Sydney, New South Wales.” He 
was also a foundation member of the Institution of 
Engineers, Australia, and a life member, and past presi- 
dent, of the Institution of Surveyors, Australia. 

Tae Iwnstrrvorron or MuvnicrrpaAL and County 
Enornrers.—The sixtieth annual general meeting of the 
Institution of Municipal and County Engineers will be 
held at Eastbourne from June 28 to July 1. The 
proceedings will commence at 10 a.m., on Wednesday, 
June 28, at the Winter Garden, Devonshire Park. 
After a civic welcome, Major L. Roseveare, the new 
president, will be installed and will deliver his presidential 
address. The afternoon will be devoted to visits to 
municipal and other works at Eastbourne and Hastings. 
There will be morning and afternoon sessions for the 
discussion of papers on Thursday, June 29, and a morning 
session on Friday, June 30. The papers to be presented 
on Thursday morning at 10 a.m., comprise: ‘Local 
Government Administration with Special Reference to 
the Engineer's and Surveyor’s Department,” by Mr. E. J. 
Elford; ‘“‘ Research Work with reference to the Con- 
struction and Repair of Highways,” by Mr. W. P. 
Robinson ; and “ The Economics of Public Cleansing,” 
by Mr. D. M. Mactavish. On Thursday afternoon at 
2.15 p.m.: “ Sewage Disposal of Croydon: a Survey 
from Land Irrigation to Bio-Aeration Process,” by 
Mr. G. F. Carter; and “ Slum Clearance,” by Mr. J. E. 
Acfield. On Friday morning at 10 a.m., “The New 
Mersey Tunnel and other Improved Thoroughfares 
for Road Traffic in Liverpool, Lancashire, and Cheshire,” 
by Mr. J. A. Brodie; and “ Notes on Design and Con- 
struction in Reinforced Concrete,” by Mr. Sidney Little. 
Friday afternoon will be devoted to visits to municipal 
works in Eastbourne and Hastings, and a motor-coach 
tour of Sussex Castles has been arranged for Saturday, 
July 1. The annual dinner of the Institution will be 
held at the Grand Hotel, Eastbourne, at 7 p.m., on 
Thursday, June 29. Members are reminded that their 
reply forms should be in the hands of the secretary 
of the Institution, 84, Eccleston-square, London, §,W.1, 
not later than Saturday, June 3, 





CONTRACTS. 


Rrcnarp Dunston, Lrurrep, Thorne, near 
Doncaster, have received an order from the Leeds 
Corporation for a Diesel-engined barge to be used for the 
transport of coal from West Yorkshire collieries to the 
electricity works in Leeds. Her main dimensions will be 
62 ft. by 14 ft. 8 in. by 5 ft., and she will be propelled by 
a Widdop twin-cylinder, 50-h.p. oil engine. 

Messrs. Joun I. TuHornycrorr and Company, 
Liuitep, Thornycroft House, Smith-square, London, 
S.W.1, have received a further order from a foreign 
owner for the construction of a motor yacht. The vessel 
will be 55 ft. in length with a beam of 13 ft., and twin- 
Diesel engines will be fitted. She is destined for service 
in the Mediterranean. 


MEssrs. 


PERSONAL. 


Messrs. Fraser AND Fraser, Liuirep, Bromley-by- 
Bow, London, E.3, inform us that their telephone number 
has now been changed to Advance 3266 (2 lines). 

In view of the increasing importance of electrical 
installations on board ship, the oon - Lloyd’s 

ister of Shipping has appoin Sm J. Forrescur 
os Rane. DL. President of the Society of 
Consulting Marine Engineers and Ship Surveyors, to the 
Technical Committee of Lloyd’s Register. 

Messrs. Tue Epison Swan ELectric Company, 
Liutrep, have drawn our attention to the fact that the 
address of their publicity department is now 155, Charing 
Cross-road, London, W.C.2. 

Messrs. Toe Setson Macutne Toot Company, 
Loarrep, 23, Abbey House, Victoria-street, London, 
8.W.1, have been appointed sole agents for the Losen- 
hausen testing and balancing machines. 

At a recent board meeting of Messrs. STOTHERT AND 
Prrr, Luurrep, 38, Victoria Street, London, 8.W.1, Mr. 
E. 8. Franklin was unanimously appointed vice-chairman. 
Messrs. E. 8. Franklin and C. Sainsbury have voluntarily 
resigned their positions as managing directors, but retain 
their seats on the board, and will continue to serve the 
firm as executive directors. In view of these changes 
the board has appointed Mr. Robert Pitt sole managing 
director of the Company. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish stee! 
trade have not varied much during the week, but the im- 
proved tone is again more pronounced and inquiries in 
circulation are very encouraging. The present state of 
affairs on the Continent, where prices have been rising, 
has not yet had any material effect on local production, 
but makers are hopeful that many of the orders which 
formerly went there will now be placed at home and 
thereby give them more work. Business in structural 
steel is only fair and the demand from the shipyards has 
eased off on account of the curtailment of the programme 
of oil-burning vessels owing to the new tax on heavy 
fuel oils. Export orders are somewhat quieter. The 
black-steel sheet makers again report some improvement 
in demand for the heavier gauges, while the output of the 
lighter sheets is being well maintained. The conditions 
now prevailing on the Continent are partly responsible 
for the better demand locally. Galvanised sheets are, 
however, very slow in movement. Prices all round are 
steady to firm and are as follows :—Boiler plates, 91. per 
ton; ship plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. 
per ton; black-steel sheets, } in., 81. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 111. 15s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade——In the West of Scotland 
malleable-iron trade there has been practically no change. 
but makers are very hopeful that, as the other allied 
branches of industry seem to be improving, their turn 
will soon come along also. In the meantime the output 
is on a limited scale. The re-rollers of steel bars remain 
quiet, but inquiries are better. Prices are unchanged 
and are as follows :—‘* Crown ” bars are 91. 15s. per ton 
for home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 71. 5s. per ton for home delivery, 
and 6l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Unsatisfactory conditions 
continue to prevail in the Scottish pig-iron industry, and 
not only is the demand very poor, but shipments from 
India, which are arriving here fairly steadily, curtail the 
demand for local iron. The output is still confined to 
seven furnaces and part of that goes into stock, so that 
calls can easily be met by immediate delivery. The 
current market quotations are as follows :—Hematite. 
66s. per ton, delivered at the steel 'works ; and foundry 
iron, No. 1, 67s. 6d. per ton, and No. 3, 65s. per ton, both 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 20, amounted to 165 tons. Of 
that total 89 tons went overseas and 76 tons coastwise. 
The total shipped during the corresponding week last 
year was practically identical, being 160 tons. 


of 


CommerctaL Opsntncs IN NorTHERN EUROPE.— 
rts on the markets for marine engines in Norway 


Re . 
and for pedal cycles in Estonia have recently veen issued 
by the Boouniaeat of Overseas Trade, 35, Old Queen- 


street, London, 8.W.1. United Kingdom firms desiring 
to possess copies of these should apply to the Department ’ 
quoting reference No. A.X. 11,796 in the cage of Norway 
and G,X, 12,563 in thet of Estonia, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and Steel—Makers of high-class special steels— 
one of the most progressive branches of local industry— 
welcome the decision, following the recommendation of 
the Import Duties Advisory Committee, to place ferro- 
chromium on the free list. Ferro-chromium is an 
essential constituent of certain alloy steels, and is of 
great importance to the special steel trade. It is a 
primary ingredient of many types of stainless steel, the 
output of which is growing week by week. The pro- 
duction of ferro-chrome has been mostly confined to 
Sweden, Norway, and France, which countries have large 
supplies of cheap hydro-electric power. The placing of 
ferro-chrome on the free list will enable makers of special 
steels to bring down their costs of production. The 
demand for stainless steel shows further expansion. 
If the present rate of output is-maintained it is quite 

ossible that works will have to put additional plant 
into operation. Not only is this material being exten- 
sively used in the dairy, icultural, Geenwap, dhantinal, 
furniture, and cutlery Loieteien, but shipbuilders are 
wing tendency to use it for a variety of 
purposes. nt experiments in stainless steel fittings 
for ships have proved so successful that Sheffield firms 
have been asked to quote for providing two liners with 
fittings of this description in place of chromium-plated 
types. Other classes of steel in active request are those 
capable of withstanding excessive temperatures and 
corrosive liquids. The market for high-class tool steel 
is opening out on more progressive lines. Home require- 
ments are fairly substantial. Foreign competition still 
hinders the development of the export trade. Govern- 
ment contracts have been placed with local firms for 
air-reservoir cylinders, engineers’ screwing tackle, steel- 
measuring tapes, scythe blades, steel tyres, and pony 
wheels. Inquiries for a large variety of steel and related 
products are more numerous on both home and export 
account. The disposition of foreign merchants to buy 
British products instead of those of German origin is 
more manifest. Among the latest inquiries in circula- 
tion are: From Northampton for axes; from Bath for 
steel and cadmiumised galleys for use in printing offices ; 
from Blackburn for mild steel blocks, rods, and other 
shapes for die making; from London for large supplies 
of matchets, axes, and files for the East African matinb ; 
and from the Spanish Government for 8,000 steel con- 
tainers for mercury produced in the mines of Almaden. 
In the heavy machinery and engineering trades the posi- 
tion shows little change. A shortage of orders is reported 
by makers of railway rolling-stock, shipbuilding requi- 
sites, and armaments. The output of the raw and semi- 
finished steel trade is well maintained. 

South Yorkshire Coal Trade.——The gross demand for 
all classes of fuel leaves much to be desired. Export 
requirements, while up to recent level, are not very 
substantial. The restriction of output tends to restore 
prices to an economic standard. The dismissal of miners 
is reported in several directions. The call for industrial 
fuel has undergone little change. Consumption is in 
excess of that of three months ago. Washed smalls and 
nuts are a shade more active. Bunkering coal is steady. 
The housecoal market tends to weaken. The anticipated 
improvement following the reduction in quotations has 
failed to materialise. Foundry and furnace coke con- 
tinue somewhat depressed, while the demand for gas coke 
shows contraction. Quotations are: Best branch hand- 
picked, 25s. 6d. to 26s. ; Derbyshire best house, 20s. 6d. 
to 22s.; Derbyshire best brights, 16s. 6d. to 18s. 6s. ; 
screened nuts, 15s. 6d. to 17s. ; Yorkshire hards, 16s. to 
17s. ; Derbyshire hards, 16s. to 17s.; rough slacks, 8e. 
to 9s. ; nutty slacks, 7s. to 8s. 6d. ; and smalls, 5s. to 6s. 


showing a 





NOTES FROM THE SOUTH-WEST. 


Swansea’s Super-Power Station—The most important 
event in South Wales lately has been the laying of the foun- 
dation stone of the new electricity super-power station 
of the Swansea Corporation at Tir John North. This 
station is designed to supersede the present Corporation 
power station, and is to be a “ selected ” station under 
the Central Electricity Scheme. The ceremony was 
performed by Sir Andrew Duncan, M.A., LL.B., Chairman 
of the Central Electricity Board, who was accompanied 
by Sir Archibald Page, M.Inst.C.E., M.I.E.E. (general 
manager and chief engineer of the Central Electricity 
Board), and Sir John Reeve Brooke, C.B. (vice-chairman 
of the Electricity Commissioners). The Mayor of 
Swansea (Councillor Daniel Evans), the members of the 
Corporation, and chief officials of the Corporation, 
representatives of the contractors and a large company 
of experts and distinguished visitors welcomed Sir 
Andrew Duncan, who said that this was not only a power 
station which combined civil engineering and electrical 
engineering, but contained unique features and would be 
one of the most modern and efficient generating stations 
in the country. The station is designed for plant to 
produce 240,000 kW, but for the present will be equip 
for 60,000 kW, although the buildings will accommodate 
plant for 120,000 kW without extensions. The estimated 
outlay sanctioned by the Electricity Commissioners in 
January, 1932, was 1,391,3601. Government nts will 
cover the whole of the interest charges until »em ber, 
1934, and from that date until March, 1945, half these 
charges. Tunnels of concrete over a mile long and 9 ft. 
in diameter will take cooling water from Swansea, King’s 
Dock, where a 14-ft. intake has been constructed, and 
return the water to the Queen’s Dock. Messrs. Topham 
Jones and Railton, Limited, were the contractors for the 
preparation of the site which covers an area of 87 acres, 
with an additional 187 acres of tipping ground. The 
following are the principal contracts : Generating plant, 
Messrs. C. A. Parsons and Company, Limited, 139,5991. ; 
condensing plant, Messrs, Vickers-Armstrongs, Limited, 





28,6501.; steam generating plant, Messrs. Internationa! 
Combustion, Limited, 238,450l.; structural steel-work» 
Messrs. Braithwaite and Company, Limited, 151,705l. 
switchgear house, Messrs. G. Davies and Company, 8,8131. 
Other contracts remain to be placed. Pulverised anthra- 
cite duff will be used under the boilers and the station is 
expected to have the lowest fuel costs in the country. 

Welsh Mining Engineers for Buxton.—A visit of South 
Wales Mining Engineers will be made to the Buxton 
Safety in Mines Research Station on Sunday, June 25. 
There will be special demonstrations illustrating coal- 
dust explosions, shot firing, &c. The visit, which is to 
be under the auspices of the Past Students’ Association 
of the Treforest School of Mines, is being arranged by 
Mr. W. T. Lane, F.G.S., M.I.Min.E., of the South Wales 
School of Mines, Treforest. 

Welsh Coal Seam.—Except in the anthracite area, 
little coal development work is in progress in the South 
Wales coalfield. A seam of coal, identified as the No. 2 
Rhondda seam, has been struck by the Blenant Colliery 
Company, Limited, Crynant, Neath. It is 4 ft. 6 in. 
thick and is to be developed to produce 600 tons to 700 tons 
a day. 

New Gas Plant for Neath.—Neath Corporation have 
taken steps for extensions of the plant at their gas works, 
at a cost of about 18,0001. Neath has a population of 
33,322 and the demand for gas is increasing, especially 
for industrial purposes. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.—Conditions in the North-Western 
iron and steel industries are at last me | some 
slight sign of improvement. Manufacturers of foundry 
iron report that consumers are now taking rather larger 
tonnages, and even more important is the experience in 
some quarters that buyers are not displaying quite the 
same rigid disposition to confine their orders to consign- 
ments for immediate delivery. It is this promise of 
better forward buying which is giving test hope 
for the future in the trade at the moment. Forge masters 
report a falling off in inquiry both for iron and steel 
forgings, but specifications for certain kinds of steel repre- 
sent improvement, although structural engineers and 
locomotive builders are still taking only very moderate 
quantities. In the Barrow hematite-iron trade, condi- 
tions are better than in the last few weeks, and, with local 
steelworks taking extensive supplies, the bulk of the 
current make is being disposed of. 

Recent Developments.—As the result of increased 
orders received recently, a further three mills have been 
restarted at the Mersey Iron Works, Ellesmere Port. 
It is announced that the activities of Messrs. The Heatly- 
Gresham Engineering Company, Limited, at their 
Letchworth works, are to be transferred to the establish- 
ment of Messrs. Gresham and Craven, Limited, an 
associated company, of Ordsall-lane, Salford. The 
Letchworth works will be closedin July. It was stated at 
the annual meeting of Messrs. Tweedales and Smalley 
(1920), Limited, textile-machinery manufacturers, Castle- 
ton, near Rochdale, that, to date, the firm has received 
more than 1,000,000/. from Russia in respect of contracts 
carried out for that Government. 

Working Hours in Engineering Industry.—An intensive 
campaign was launched last week-end in the Manchester 
district, in which 50,000 persons find employment in the 
engineering industry, for a 40-hour week of five days, 
without reduction in earnings, in place of the existing 
47-hour week. It is urged that such a course is the only 
way to absorb unemployed workers in the industry. 
Meanwhile, in some quarters, fear is entertained that the 
Russian embargo may result in further additions to the 
unemployment roll in the engineering trades, as existing 
contracts are worked off without new ones taking their 
place. 








Smati-Casr SwitcnsoarD InstRuMENTs.—The plan- 
ning of modern control switchboards is influen by 
the needs for economy in space and convenience in 
operation. It is to comply with these conditions that 

essrs. Metropolitan-Vickers Electrical ee em Limi- 
ted, Trafford-park, Manchester, have recently an 
extensive range of small-case instruments with dials 
3} in. in diameter, and an external diameter of about 

in. These instruments have been made circular 
rather than rectangular, because while the ratio of length 
of scale to width of instrument is the same in both 
cases, the former is considered to be more attractive in 
appearance and to lend itself more readily to variations 
in grouping. In spite of their small size, a scale 4 in. 
long is provided, and the working ry agg are the same 
as those used in the company’s 6-in. dial patterns. 
All the instruments, except those of the moving-iron 
direct-current pattern, comply with the British Standard 
specification for Grade 1 instruments. The moving- 
iron direct-current instruments are liable to an additional 
error of about 1 per cent. The standard instruments 
are spring controlled, with an externally- zero 
adjuster, and incorporate permanent ts of sufficient 
strength to eliminate error from stray fields. are 
mounted in black moulded Bakelite cases of the flush or 

rojecting patterns, thus reducing the pe | current 
losses, so that they can be used on circuits with frequen- 
cies up to 500 cycles. The scales are boldly marked, and 
the ition of the pointer is visible at a distance of from 
30 ft. to 40 ft. The range includes moving-coil and 
moving-iron ammeters and voltmeters, wer-factor 
meters, indicating wattmeters, reactive kVA meters, 
frequency meters, synchronoscopes, and menees 
watt-hour meters. The ammeters can be provided wi 
single or multi ranges, and ow of the instruments can 
be supplied in a teak case of the desk pattern for use in 
laboratories, 


NOTICES OF MEETINGS. 


Royat Instrrvurion.—Monday, May 29, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. 

InstrruTION OF MrcHaNniIcaL ENGINEERS.—Summer 
Meeting, Edinburgh. Monday, May 29, to Friday, 
June 2, North British Station Hotel, Edinburgh. Tues- 
day, May 30, 10 a.m. “The Aluminium Industry in 
Scotland,” by Mr. G. Boex. 2 p.m. Visits to Various 
Works. Wednesday, May 31, 8.50 a.m. Whole-Day 
Visit to Dundee. ursday, June 1, 10 a.m. Various 
Excursions and Visits to Works. 8 p.m. North British 
Station Hotel, Institution Dinner. Friday, June 2. 
Various Excursions and Visits to Works. 

Royat Socrery or Arts.—Tuesday, May 30, 4.30 p.m., 
John-street, Adelphi, W.C.2. ‘The Sudd Region,” by 
Dr. H. E. Hurst. 

Royat Ampronavticat Socrery.—Tuesday, May 30, 
6.30 p.m., Ro: Institution, 21, Albemarle-street, W.1. 
Wilbur Wright Memorial Lecture. “Training the 
Airplane Pilot,” by Col. F. P. Lahm. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Very little news is ascer- 
tainable concerning the Cleveland pig-iron branch of 
trade. The restricted make is barely sufficient for current 
needs, and quantities stored at the blast-furnaces are no 
—— than producers consider advisable to have for 
ordinary t Home consumption is increasing a 
little, but buying for shipment to foreign destinations is 
still on a very disappointing scale, an 








the feeling pre- 
vails that some time must elapse before the benefit of 
trade arrangements with other countries can be materially 
felt. Overseas orders can still be placed on compara- 
tively very low terms. For other business quotations 
keep firm at the equivalent of No. 3 g.m.b. at 62s. 6d. for 
local consumption, 64s. 6d. for supply to North of England 
buyers beyond the Tees-side zone, and 62s . for 
delivery to firms in the Glasgow area. Dealings by 
second hands are confined to narrow limits. 

Hematite—Conditions in the East Coast hematite 
department are unsatisfactory, but makers consider the 
outlook to be rather better. The limited production is 
still excessive and stocks are embarrassingly heavy. 
Iron, however, is going into local and other home use in 
increasing quantity. liveries to Sheffield and to South 
Wales are well maintained, and further sales to those 
areas are not unlikely. For both home and overseas 
trade the recognised market values are ruled by ordinary 
qualities at 598. f.0.t. and f.o.b. 

Foreign Ore.—A few inquiries for forei; ore are 
circulating, but transactions are small. rubio 
remains at 15s. 3d. c.i.f. Tees. 

Blast-Furnace Coke.—The bulk of the blast-furnace 
coke going into local use is made by consumers them- 
selves. Market sales are consequently light, but though 
supply is abundant, sellers adhere to the quotations that 
have ruled for some time past. Good medium qualities 
are 15s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Prices of semi-finished 
and finished iron and steel are steadily maintained, 
though orders for nearly all descriptions of material are 
much needed. Makers of semi-finished steel are busy 
and buyers have not left the market. Producers of ship- 
building requirements are rapidly completing work on 
hand and admit that the outlook ig discouraging. Manu- 
facturers of railway material have still contracts to 
execute, but would greatly welcome a buying movement, 
and while producers of constructional! steel are turn- 
ing out rather more tonnage than recently, their 
order books are far from well filled. There is a fairly 
regular home trade in galvanised sheets, but export 
business is light. Common iron bars are 91. 15s. ; t 
bars, 101. 5s.; double best a 2 l5s.; treble Le 
bars, 111. 5s. ; king (parallel), 82. ; king (tapered), 
101. ; steel billete (soft), 51. 7a. 6d. ; steel billets (medium). 
6l. 128. 6d. ; steel billets (hard), 71. 2s. 6d. ; iron and steel 
rivets, 111. 58.; steel — plates, 81. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots ; fish plates, 121. 10s.; black sheets (No. 24 

uge), 91. 15s. for delivery to home customers, and 
fi. 10s. f.0.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) 12/. for delivery to 
home customers, and 10l. 10s. f.o.b. for shipments 
overseas. 

Scrap.—Iron and steel scrap is plentiful and difficult to 
dispose of. Light cast-iron is 34s.; heavy cast-iron, 378. 6d. ; 
machinery metal, 40s. ; and heavy steel, 37s. 6d. 








Tux Newcomen Socrety.—The summer meeting of 
the Newcomen Society will be held in Cornwall from 
Tuesday, June 13, to Friday, June 16. The members 
will leave Paddington by the 10.30 a.m. train on June 13 
and will arrive at Falmouth at 4.48 p.m. At 8 p.m., a 
reception will be held at the Town Hall by the Mayor 
and Mayoress. On Wednesday, June 14, there will 
be a motor coach tour of the St. Agnes district, on 
June 15 a tour of the Camborne mining district, and on 
June 16, a tour of the Bugle china-clay district. The 
annual dinner of the Society will be held at the Green 
Bank Hotel, Falmouth, at ov on June 14, during 
which Captain C. V. Paull will read a paper, “ South 
Wheal Crofty, Past and Present.” e evening of 
June 15 will be spent on a visit to Falmouth Observatory, 
while that of June 16 will be devoted to a visit to Fal- 
mouth Library and Museum. Members are asked to 
notify the honorary secretary, Mr. A. Stowers, The 


Science Museum, South Kensington, London, 8.W.7, 





of their intention to be present not later than June 8. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention_of our readers to 
the fact that the above is our SO ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC ‘“ seeentalties ” LESQUARE, 

ADDRESS LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 
(2 lines). 





SUBSCRIPTIONS, _ HOME AND FOREIGN. 


“ ENGINEERING ” > may “be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies ...................- £218 6 
Thick paper copies....................... £3 3 0 
For all other places abroad— 
Thin paper copies ...............-..... . 2 3 0 
said £3 7 6 


Thick paper copies............. 

Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 


the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
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RAILWAY DEVELOPMENTS. 


Tue railway companies are still struggling with 
the problem of making it possible for their men to 
earn the wages they enjoy. Whilst minor economies 
may be achieved by pooling arrangements and 
improved organisation (a word dear to our so- 
called social reformers), effective action implies 
heavy capital expenditure, and investors, not 
unnaturally, hesitate to support undertakings which 
for a succession of years have been able to distribute 
at best but little and, too frequently, nothing to 
their ordinary shareholders. School teachers were 
indignant at the recent cut in their salaries, but 
the unfortunate victim, who, in 1901, purchased, 
say, “‘ L. and N.W. Ordinary ” at 160 and now finds 
its equivalent standing at less than 16, may well 
regard the teaching profession as a subject for 
congratulations rather than for condolences. It 
may be added that at the last general meeting of the 
London, Midland and Scottish Railway Company, 
Sir Josiah Stamp quoted statistics from The 
Economist which showed that the aggregate profits 
of 46 typical industrial undertakings fell by 56 per 
cent. during the year 1932. As matters stand, 
out of every pound received by the Great Western 
Railway, 11s. 7d. goes in salaries and wages. Divi- 
dends represent 4s. 4d. in the pound, coal 1s. 3d., 
and rates and taxes ls. 9d. It appears, therefore, 
that out of a year’s income, the receipts for 210 
days go in wages, whilst rates and taxes take 
the receipts for 32 days more. Corresponding 
figures for first-class American railways show that 
wages take the earnings of 163 days in the year and 
taxes those for 26 days. 

At the London and North Eastern meeting, 
it was pointed out that the system of making 
automatic increases in pay according to grade led 
to men being pretty highly paid for quite simple 
work, which thus cost much more than it should. 





—y Simple work can nearly always be better done by | 
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|is only within the past two years that the London 
| and North Eastern Railway Company has adopted 
‘it for their yards at Whitemoor and March: 
|The former was mechanised some three or four 
years ago at a cost of 250,000/., and the savings 
effected represent a 10 per cent. dividend on this 
sum. The March yard was put into operation at 
the beginning of this year. The two together 
handle 10,500 wagons per day. 

| Considerable savings have also been effected by 
‘improved signalling methods. The adoption of the 
automatic colour light signalling system for the 
| electrified lines between Camden Town and Watford 
| has made it possible to close 13 signal boxes, and to 
run a 2-minute service of trains, whilst on 2} miles 
| of the main line between Manchester and Wakefield 
jit has, besides closing signal boxes, enabled fog 
| Signalling to be dispensed with. Similarly, on the 
| London and North Eastern line between Thirsk and 
York, 16 signalling boxes will be replaced by five. 

Electrification may also make great economies pos- 
sible, but opinions differ as to whether for ordinary 
|main-line work the advantage gained is sufficient 
'to warrant the capital expenditure involved 
—|Certainly the record of the Swiss railways is not 
encouraging, but it should be added that, following 

nationalisation, and prior to electrification, their 
| financial results were also far from satisfactory. This 
| appears to have been due, in part, to the enormous 
| increase in administrative expenses, which seems to 
be the invariable accompaniment of management 
by public authorities in democratic countries. As 
matters stand, the deficit is now estimated at 
40,000,000 francs. In Sweden, although railway 
electrification was adopted largely to avoid diffi- 
culties which might arise from a possible coal 
blockade, the results have been relatively satis- 
factory. Some 565 route miles are now electrified 
and work is in progress on some 535 miles more. 
The introduction of electric traction on a northern 
ore railway has, moreover, made it possible to 
raise train loads by 50 percent. On the main lines, 
the maintenance charge per electric locomotive 
mile is said to be just half as much as with steam. 
Labour costs, on one important section, have been re- 
duced by 87,0001., and maintenance costs by 25,3001., 
per annum. 

In Great Britain, electrification has made rela- 
tively little progress save on the Southern Railway, 
where nearly one-quarter of the single track mile- 
age is now equipped for electric traction. The 
eighteen sub-stations between Coulsdon and Brigh- 
ton have not a single attendant, the whole being 
controlled from Three Bridges. The cost of this last 
extension has been 3,000,000/., but the increase in 
traffic since the opening has been so satisfactory that 
further schemes are under consideration. Equally 
satisfactory results have followed the electrification, 
on the London, Midland and Scottish line, of the 
nine miles between Manchester and Altrincham. 
This has led to an increase of 35 per cent. in passen- 
gers, in spite of the competition of an express "bus 
service. Following the passage of the London 
Transport Bill, important electrifications are 
promised in the north and eastern districts of 
London, which are now inadequately served. 

Although main line electrification is apparently 
not yet considered economically practicable by our 
railway directorates, it seems possible that the 
value of the system in promoting the economi- 
cal use of labour has been underestimated. This 
consideration seems, in the future, likely to 
be of steadily increasing importance in view of 
the perhaps not unnatural, though unreasonable, 
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reluctance of the railway men to take their fair 
share of the burden of hard times. Their wages 
stand now at 114 per cent. above the 1913 level, 
whilst the corresponding figure for industries in 
general is 70 per cent. Some 95,000,000 sterling 
invested in better days in the undertakings now 
forming the London, Midland and Scottish Railway 
receive no dividend whatever. It is sometimes 
claimed that a large proportion of the railway 
capital is really water, but actually the intrinsic 
value of the railways is greater than the sum repre- 
sented by their nominal capital. Thus in a 
paper recently read before the Royal Statistical 
Society, Dr. K. G. Fenelon stated that the capital 
actually expended on the 20,408 route miles was 
1,234,037,4831., and was thus some 46,500,000 in 
excess of the capital receipts from shareholders, &c. 
He further stated that the replacement value was 
some 46 per cent. in excess of the capital actually 
expended. Most of the existing mileage is essential 
to the well-being of the country and, if it did not 
already exist, would have to be created, and at a 
cost far in excess of the nominal capital of the 
railway companies. 

Although the chairman at the North-Eastern 
meeting pointed out that the depression in trade 
was hurting the railways more than road transport 
did, the latter has become none the less serious in 
all countries, and in all, much the same arguments 
are used both for and against the restriction of 
this form of competition. In the United States, 
for example, it is pointed out that in the eight 
years from 1923 to 1930 the total expenditure for 
highway maintenance and construction exceeded 
11,700,000 dols., of which rather less than 4,000,000 
dols. was obtained from licences and petrol taxes. 
Hence something like two-thirds of the total was 
contributed by general taxpayers. In this country 
some 490,000,0007. have been spent on our roads 
during the years 1920 to 1929, and it is urged in 
some quarters that there would be nothing in- 
herently unfair were the motor saddled with the 
whole of the costs. On the other hand, one object 
of Parliament in promoting the heavy expen- 
diture in question was to further the industrial 
development of the country and to facilitate trade. 





One main trouble is that, both here and in other 
countries, it has been the practice to base charges 
for valuable goods not on the cost of the service, 
but on what it was estimated the traffic would bear, 
whilst heavy traffic carried in large quantites has 
been correspondingly freed from its due proportion 
of overhead charges. Whether this policy is con- 
sistent with considerations of abstract justice is 
possibly an open question, but it has been deemed 
expedient in many countries. Thus the general 
manager of the South African railways reports 
that it will be impossible to continue to carry 
primarily products at low rates if the diversion of 
higher rated goods to the roads is to be continued. 
He also expressed concern as to the possible effect 
on passenger traffic of the further development of 
commercial aviation. A similar apprehension has 
arisen in Germany, and is in part responsible for 
the establishment of the fast rail coach service which 
has been instituted between Hamburg and Berlin. 
The distance of 178 miles is covered in 140 minutes. 





Had the railways been built and used solely for 
freight traffic, it may be questioned whether the | 
roadl motor would have proved a serious compe. | 
titor. Senator Hills, a one-time leading American 
railway man, declared that no canal, even in favour- 
able local conditions, could compete successfully 
with a railway built and operated for freight traffic | 
only. The argument may be >xtended to roads. This 
view receives incidental support from the fact that | 
though road motor coaches have led to a withdrawal 
of passenger trains from a number of branch lines 
in this country, the lines still seem to carry goods 
at a profit. Were it not for the rail coach, by which 
operating expenses are approximately halved, it 
would have been necessary to reduce still further | 
passenger services on branch lines. If passengers 
have to be carried, it is obviously advisable to make 
the services attractive, and it may perhaps be 
questioned whether the railways, in general, have 
not underrated the lure of speed. Even after the 
improvements made last year, the schedule times in 
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in 1896. Indeed the London and North Eastern 
chairman expressed a doubt as to whether passengers 
would not prefer somewhat “lower speeds with a 
maximum of comfort,” than “terrifically high 
speeds.” It is unlikely that the companies which 
are running fast trains will admit that the comfort 
of their passengers has been sacrificed thereby. 

The Great Western Railway again takes the lead 
in the improvements promised this summer. From 
July 17 next, the Cornish Riviera express will run 
non-stop from Paddington to Plymouth. The 
booked time for the 225} miles trip is 3 hours 
57 minutes, whilst another train will make the 
run of 173} miles from Paddington to Exeter in 
170 minutes. The “Cheltenham Flier” is to be 
accelerated by 5 minutes, and will continue to run 
from Swindon to Paddington in 65 minutes, which is 
equivalent to a speed of 71-35 miles per hour. On 
June 6 last year, this section was covered at a speed 
of 81-6 miles per hour. As matters stand the Great 
Western Railway have 12 trains with booked speeds 
of more than 60 miles an hour. On the London, 
Midland and Scottish Railway, one train covers the 
150 miles between Crewe and Willesden at the rate 
of 64} miles per hour, whilst the 9.45 train from 
Manchester to London maintains over the inter- 
vening 177 miles a speed of nearly 62 miles per hour. 
The company claim that on their system there is a 
greater train mileage at speeds of more than 55 miles 
than on any other railway. Punctuality is nearly 
as important as speed, and in this respect matters 
seem to be much better than they were in 1896, 
when it was by no means uncommon for main line 
expresses to arrive nearly half an hour late. In 
suburban services quite short delays may occasion 
much irritation. In such work, electric traction has 
special advantages, which are enhanced in foggy 
weather, since the rapid acceleration after an un- 
booked stop, reduces very materially the consequent 
loss of time. 

In the matter of fast freight, British railways 
have long held the lead. On the London Midland 
and Scottish Railway, one freight train makes the 
run between Aberdeen and London (a distance of 
545 miles) in 13 hours 40 minutes, whilst another 
runs from London to Liverpool at a booked speed 
of 39 miles per hour. On this line 67 per cent. of 
the consignments are delivered on the day of 
despatch, and 93-7 per cent. not later than the 
second day. The London and North Eastern 
Railway has a 50-wagon freight train which runs 
from London to Glasgow in 13} hours. This com- 
pany has taken the lead in the provision of 20-ton 
wagons, of which it now owns 24,304. The Great 
Western Railway has on order 5,000 wagons of the 
same capacity, and is arranging to supply wagons 
of this kind to colliery companies on hire pur- 
chase terms. Complaint is made that in the past 
the railways have been reluctant to share with their 
customers the savings consequent on the use of high 
capacity cars. 


THE COST OF CARELESSNESS. 

THERE are still people who appear to consider 
that the outlook crystallised in the slogan ‘* Safety- 
first,” smacks of pusillanimity. No one denies 
that there are occasions in which, chiefly on altruistic 
grounds, the benefit to be gained by taking a great 
risk justifies the relegation of personal safety to the 
remote background, but there is a much greater 
number in which the value of the desired end is 
out of all proportion to the danger incurred in 
seeking it. Such occasions, indeed, have given 
rise to the contemptuous term foolhardiness, a usage 
which bears witness to the sturdy common sense of 
the British people at large. It would be making 


| too sweeping an assertion to say that the greater 


defects. This being so, it is clear that it should | and too great reliance being 
most express services were little, if any, better than ' be possible to do a great deal towards the reduction | and employees alike on a saf 


part of the appalling number of industrial accidents 
is due to recklessness—some, for example, must be 
set down to physical or psychological disabilities, 
such as imperfect co-ordination between brain and 
muscle, or that vacuity of mind termed careless- 
ness, quite apart from unavoidable breakdowns of 
machinery and plant ; but it can almost be accepted 
as definitely proved that three-quarters of such 
accidents are attributable to the human factor and 





the remaining one-quarter only to mechanical | 


| : ; : , 
of accidents by a widespread re-orientation of out- 


look on the part of both employers and employed. 
The attitude of mind, in many of the former, that 
accidents are inevitable, that attempts to prevent 
them merely means the slowing down of production, 
and that it is the Factory Inspector’s business any- 
way, must be discarded. The latter should realise 
that bravado, deliberate breaking of rules, the 
assumption that familiarity with the operation 
of machines is an unfailing safeguard from the 
consequences of carelessness, and wilful neglect in 
the case of apparently minor injuries are, to say the 
least, mere childishness. The “Safety First ” 
movement will then be recognised for what it is, 
a positive attempt to reduce waste, suffering and 
disablement, and not the negation its detractors 
conceive it to be. 


The loss resulting from industrial accidents, takiny 
into consideration medical and legal charges, lowered 
morale, labour turnover, lost time, property damage, 
increased overhead cost and decreased production 
is estimated to be not less than 20,000,000/. per 
annum. This figure is put forward for what it may 
be worth; estimates of the kind can always be 
challenged, but actual accident statistics are both 
astonishing and convincing enough. The last 
available figures are those for the year 1931. Out 
of 6,913,974 persons employed in shipping, factories, 
railways, docks, mines, quarries and constructional 
work in that year, 2,295 met with fatal accidents 
and 377,376 were disabled for longer or shorter 
periods. These accidents cost no less than 5,450,2621. 
for compensation. Figures such as these are, all 
will agree, much too high, though the percentage 
of accidents in 1931 relative to the number employed 
is distinctly lower than it was in 1928, the earliest 
year for which comparative statistics are available. 
No doubt this decrease is, to a large extent, due to 
the admirable work of the National “ Safety First ” 
Association, an organisation which merits much 
wider support in the engineering industry than it is 
at present receiving. 

It is true that some of the larger firms are members, 
and it is significant that since accepting the guidance 
of the Association their accidents and compensation 
costs have been, roughly, halved, but a more 
general co-operation is desirable. The small firm 
particularly should benefit, as the dislocation caused 
by an accident is usually relatively a more serious 
matter, in their case, on account of the higher 
percentage of the total personnel that even one 
employee represents. Again, as the Home Office 
did not give effect to the Draft Order of 1927 
providing for the compulsory institution of special 
safety arrangements, because an undertaking was 
given by industry, through its respective federa- 
tions, to promote organised accident prevention 
voluntarily, such obligations should be honoured as 
fully as possible, and the good beginning that has 
been made should be followed up. At present there 
are local committees consisting of representatives of 
firms, which assemble monthly. Delegates from 
these committees meet at a yearly congress to 
discuss aspects of industrial accident prevention. 
A reference to the congress now being held ap- 
peared in our issue of May 5. The Nationai 
Safety First Association co-operates with the Indus- 
trial Welfare Society in issuing to members a 
striking poster each week for display in the works, 
in order to draw attention to the risks all workers 
run, some of the posters being designed for the 
special hazards existing in particular industries. 
This practice is adopted in order to keep interest 
in the notice boards alive, as well as being educative. 
Employees are shown how much their safety and 
well-being depends upon their own behaviour, quite 
apart from the protection afforded by fencing 
machines and so forth, a province within the 
jurisdiction of the Home Office. In addition to the 
posters, the Association issues a quarterly journal, 
and a monthly bulletin, and, from time to time, 
pamphlets and brochures on various accident 
prevention methods and allied subjects. It also 
provides experienced organisers to advise upon 
any aspects of safety organisation. It would 
appear that in this connection the Association 1s 
fully aware of the dangers of cut-and-dried schemes 

placed by employers 
ety staff, and the aim 
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is to provide for flexibility of plan and the cultivation 
of the sense of personal responsibility in all con- 
cerned. Information relative to the movement 
can be obtained from the National Safety First 
Association, Incorporated, 52, Grosvenor-gardens, 
London, 8.W.1. 





NOTES. 
Tue Lonpon PassENGER TRANSPORT Boarp. 

Tue London Passenger Transport Act, as is now 
becoming common practice, is to be administered 
by a Board, the members of which are either part 
or full-time, and are appointed for varying periods 
of service. This Board, like others of its kind, will 
also be an ad hoc authority carrying on its work 
free from direct Parliamentary control, but will 
differ from its predecessors in that its members 
will not have been appointed by a Minister, as were, 
for instance, the Electricity Commissioners, but by 
Appointing Trustees, the idea being to purify them 
from any suspicion of political taint. As announced 
in the House of Commons by the Minister of Trans- 
port last week, these Appointing Trustees, of whom 
the Hon. Rupert Beckett is chairman, have ap- 
pointed Lord Ashfield to be chairman of the London 
Passenger Transport Board for a term of seven years, 
Mr. Frank Pick to be a full-time member for a 
similar period, Messrs. John Cliff and Patrick 
Ashley Cooper to be part-time members for five 
years, and Sir William Gilbert, Sir Edward John 
Holland and Sir Henry Maybury to be part-time 
members for a term of three years. On Monday, 
the Minister gave some further details as to the 
salaries and other conditions of employment of the 
Board. These show that Lord Ashfield and Messrs. 
Pick and Cliff are to sever all connection from such 
of their present activities as might conflict with 
their new duties. Lord Ashfield and Mr. Frank 
Pick are, of course, chairman and managing director 
respectively of the London Underground Group 
of Companies, and although this great undertaking 
will now disappear, it is safe to prophesy that the 
policy which has lain behind its development will 
be applied with the necessary modifications, but, 
we hope, with equal success, to the co-ordination 
and improvement of all London’s public traffic 
enterprises, not excluding the suburban lines of the 
great railway companies. Much speculation has 
appeared in the columns of some of our daily con- 
temporaries regarding the reasons for Lord Ashfield’s 
acceptance of a post worth 12,5001. per annum, this 
salary being, it is presumed, much lower than that 
which he is at present enjoying. A little con- 
sideration will, however, discover a reason which is 
not unpraiseworthy. Mr. John Cliff is at present 
assistant general secretary of the Transport and 
General Workers’ Union, while Mr. Patrick Ashley 
Cooper is a director of the Bank of England and 
chairman and director of other companies. The 
objects of these appointments are, therefore, obvious. 
Sir William Gilbert has been Alderman of the 
London County Council since 1910, and chair- 
man of that body’s Finance Committee since 
1932. Sir Edward John Holland has been Alder- 
man of the Surrey County Council since 1913, 
while Sir Henry Maybury was formerly Director- 
General of Roads in the Ministry of Transport, and 
has been chairman of the London and Home Counties 
Advisory Committee since 1924. We hope that this 
not unimpressive body will be found at active work 
without delay. 


THe Economics or Ratway ELECTRIFICATION. 


The whole of the speeches made at the Annual 
Dinner of the British Electrical and Allied Manu- 
facturers Association, held at the Connaught Rooms 
on the 18th inst., reached a high level, and there is 
no need to attempt to distinguish between them as 
examples of after-dinner oratory. In view, how- 
ever, of the interesting and important information 
it contained, we must first refer to the speech made 
by Sir Herbert Walker in replying to the toast of 
“Our Guests,” proposed by Lieutenant-Colonel 
R. K. Moreom. Sir Herbert dealt with the economic 
results of the extensive electrification work which 
has been carried out on the Southern Railway. 
Altogether, 293 miles of line had been electrified, 
representing 800 track-miles, The total cost had 





been 11,800,0001. of which 6,250,000/. had been 
charged to capital. The residue of 5,500,000/. 
covered expenditure that would have been neces- 
sary even if electrification had not been undertaken. 
They had dispensed with 8,150,000 steam-train 
miles and replaced them by 20,600,000 electric- 
train miles, representing the replacement of two 
trains by five. The operating cost of the electric 
service, together with repairs, renewals, &c., worked 
out last year at 1s. 3d. a mile, or a total of 1,225,0001. 
The cost of the displaced steam service, estimated 
on present-day figures, would have been 2s. 6d. a 
mile, or a total of 1,019,000/., so that the increased 
annual cost of the electric service was 206,000. 
In the areas concerned they had carried 137,000,000 
passengers per year before electrification. Last 
year they carried 215,000,000. The revenue from 
the earlier figure, at present-day figures, would have 
been 3,475,000. The actual receipts last year were 
4,792,0001., showing a difference of 1,316,000. 
Deducting the increased cost of 206,000/. from this 
figure, showed that they had benefited to the extent 
of 1,110,000. a year, which represented 174 per cent. 
on the capital expenditure. This toast was also 
responded to by the Hon. Oliver Stanley, the Minister 
of Transport, who made an eloquent plea for courage 
and optimism in trade affairs. As the dinner 
marked the 21st anniversary of the founding of the 
Association, the matter was naturally referred to 
by Mr. M. J. Railing, the Chairman of Council, in 
his speech proposing the toast of “ His Majesty’s 
Government.” He pointed out that the Association 
was based on entirely different foundations from 
somewhat similar enterprises in other parts of the 
world. Instead of throwing together kindred 
interests for the purposes of rationalisation and to 
direct and control trade, it had succeeded in pre- 
serving the national characteristics of independent 
and individual effort. Its educational, standardisa- 
tion and research work had been of remarkable 
value. This toast was replied to by the Rt. Hon. 
Walter Runciman. The remaining toast, that of 
“The Chairman,” was proposed by Lieutenant- 
Colonel Edgcumbe in an amusing speech, and 
replied to in his inimitable way by the Earl of Derby. 


Tae Heavy-Or Duty anp ENGINE MANUFACTURERS 
AND USERS. 


In commenting, a fortnight ago, on the proposal 
to impose a duty of ld. per gallon on heavy oils, 
we said that this would simply constitute an 
additional burden on a number of industries. 
The truth of this criticism, as applied to the manufac- 
turers and users of engines employing this form of 
fuel, is confirmed by a Statement of Objections 
which has been issued jointly by the British En- 
gineers Association and the Diesel Engine Users 
Association, two bodies which respectively represent 
the classes of the community we have just men- 
tioned. Statistics show that in 1930 about 7,720 
persons were engaged in the manufacture of heavy- 
oil engines, to maintain whom, some 1,400,0001. 
were distributed directly or indirectly, in salaries 
and wages. It is also clear that this branch of the 
engineering industry is suffering from severe 
depression, and its position would have been even 
more disastrous but for the imposition of import 
duties a year ago. What it wants, therefore, is 
encouragement, rather than discouragement, espec- 
ially if the home market, upon which its vitality 
depends, is to be retained and developed. The 
action to which exception is taken is not likely to 
provide that encouragement, for the imposition of 
a tax of 1d. per gallon on a fuel whose average price 
in 1932 was 3-33d. per gallon will mean an increase 
in cost of rather over 30 per cent., and a rise in the 
cost per brake horse-power of no less than 15 per 
cent. It will, therefore, it is considered with some 
justice, disturb the whole economic basis of the 
use of heavy-oil engines, of which 147,800 brake 
horse-power are now employed in this country 
for a variety of purposes, and will heavily handicap 
this form of prime mover in competition with 
others, and especially with centralised electricity 
supply. In other words, it will hit manufacturer 
and user alike. Such penalisation, it is argued, is 
neither equitable or sound. It has the further 
disadvantage that the revenue will not benefit by 
more than about 150,000/, per annum, Yet to 





extract this comparatively small sum, a heavy and 
unjust burden will be laid on the oil-engine users, 
who will be faced either with a serious depreciation 
or a complete loss of their assets, since the engines 
cannot be converted to run on other fuels. Pari 
passu, the same arguments are applicable in the 
field of marine propulsion, in which field the effect 
of the tax, as we have already recorded, has quickly 
become evident. It is not too late for the Chan- 
cellor of the Exchequer to alter a proposal which, 
taking everything into account, he was a little 
unwise to make, and the perusal of such statements 
as that to which we have just drawn attention will 
enable him to do so with good grace, and with the 
full assurance that he is doing the right thing. 


ScrentTiric RESEARCH AND THE DEVELOPMENT OF 
INDUSTRY. 


The British Science Guild, which was founded by 
the late Sir Norman Lockyer in 1905, is not a 
scientific society, a technical institution, nor an 
educational association, but is a national organisa- 
tion in which the interests of science, industry, and 
education are represented, and their activities 
co-ordinated. Since its formation, the Guild has 
called together a number of committees to inquire 
into, and issue reports on, various matters of a 
scientific or technical nature having a bearing on our 
national life. Such diverse subjects as agricultural 
research in the United Kingdom, the British dye 
industry, explosives, fisheries development, medical 
research, the prevention of the pollution of rivers, 
national education, patent-law reform, and the syn- 
chronisation of clocks, have been investigated. 
In addition to these activities, the Guild established, 
in 1925, the Norman Lockyer Lecture, which is 
delivered every year in London. The general aim 
of this lecture is to illustrate the importance of 
science in relation to human progress—industrial, 
social, or intellectual. In 1929, the Alexander 
Pedler Lecture, dealing with some subject of scien- 
tific interest and since given annually in the pro- 
vinces, was inaugurated by the Guild, and, this year, 
the Research and Development Lecture has been 
established. The purpose of this is to direct atten- 
tion to the importance of scientific and technical 
research and the utilisation of its results in the 
service of mankind. This new activity of the Guild, 
we understand, is associated with the name of Sir 
Richard Gregory and his work as editor of Nature. 
The first of this new series of lectures was delivered 
on May 16, at the Carpenters’ Hall, Throgmorton- 
avenue, London, E.C.2, by Professor Sir Harold 
Carpenter, F.R.S. The Rt. Hon. Lord Melchett 
occupied the chair. Sir Harold, who spoke on the 
subject, “‘ Metals in the Service of Human Life and 
Industry,” said that if the question were asked, 
what product of the physical universe had contri- 
buted most to the material comfort of the human 
race and the industrial progress of the world, it 
could be answered with confidence that metals 
were entitled to the first place. He then gave an 
account of the occurrence and utilisation of native 
gold, silver and copper, and pointed out that the 
age of metals did not properly begin until man had 
discovered how to obtain metals from ores by smelt- 
ing. This discovery, stated Sir Harold, occurred 
about 5,000 years ago. From that time until about 
a century ago, the progress of the art of metallurgy 
was slow, but during the last century, and particu- 
larly during the scientific era of the last 70 years, it 
had been rapid, and its rate had increased pro- 
gressively, and to such an extent that it was impos- 
sible to imagine what the next 20 years would 
bring. A number of lantern slides, including an 
interesting series depicting the Sydney Harbour 
Bridge at various stages during its construction, 
were shown during the course of the lecture. 





Brirish Propvuction or Pic-IRon anp Streev.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that there were 69 blast 
furnaces in operation at the end of April, a decrease of 
one since the beginning of the month. The production of 
pig iron in April amounted to 324,700 tons, against 
332,200 tons in March, the daily rate of output being 

ractically the same. The output in April, 1932, was 
$16,900 tons. The April production of steel ingots and 
castings was 513,300 tons, compared with 577,700 tons 
in March, the decline being due to the Easter holidays ; 
production in April, 1932, was 433,300 tons, 
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THE BOUGHTON ESERVOIR O 
THE CHESTER i RESERVOIR OF BOUGHTON RESERVOIR: CHESTER WATERWORKS. 


COMPANY. 
MR. F. J. DIXON, M.INST.C.E., 


‘ANeNT Tiare a 

Tue history of the Chester Waterworks Company CSS Sa 
dates back to the year 1857, when an Act was obtained 
‘to make further provision for supplying with water ”’ 
the city and its suburbs. Under that Act, the Com- 
pany were empowered to continue to supply the existing 
waterworks from the River Dee by means of the 
Barrel Well pumping station at Boughton. To obviate 
the risk of pollution, it was, however, shortly after- 
wards arranged that the water should be taken from 
the river at a point some three-quarters of a mile 
farther upstream, and the works enabling this to be 
done were put into commission in 1867. In 1911, an 
\ct was obtained empowering the company to con 
struct a large storage reservoir at Eaton-road, with 
the proviso that the river water should be filtered 
before reaching this reservoir and should remain in 
the latter for at least fourteen days, during which 
period no other water was to be admitted. The 
conditions imposed on the construction of these works 
were, however, so stringent that they had to be 
thandoned though, in 1921, the methods of purification 
were improved by installing rapid filters, in which the 
water was treated before it flowed to the existing slow 
sand filters. The storage scheme was revived in 1929, 
when the importance of providing ample storage, which 
would be available during times when the river was in 
flood and affected by tides, again became urgent. 
The result was that in 1930 an Act was obtained 
empowering the construction of a subsidence reservoir 
at Boughton, a service reservoir and connecting pipe | 
lines, a syphon under the river and water towers at | 
Overleigh and Upton-by-Chester. Of these works, 
the Boughton reservoir, the syphon and the tower at 
Upton, with the necessary pipe lines, have now been 
completed and were formally inaugurated by the 
wife of the Chairman of the Company, Mrs. T. Gibbons 
Frost, on Thursday, May 18. 

In designing the new reservoir, views of which, while 
under construction and when completed, appear in 
Figs. | and 2, regard was paid to the change in opinion 
which has taken place on the subject of requisite 
storage capacity. In 1907, Parliamentary Committees 
insisted that such reservoirs should be capable of 
storing at least nine days consumption. This was 
reduced to five days in 1930 and to two days in 1931, 
provided proper filtration works were installed. The 
capacity of the Boughton reservoir is 9,367,500 gallons, 
which is equivalent to a little over four days’ consump 
tion. The foundations are partly in clay and partly 
in sand and a good bottom was obtainable over the 
whole site. The reservoir is constructed in reinforced 
concrete, the reinforcement consisting of rolled steel 
sections strengthened by round steel bars, arranged so 
as to form a rigid structure. This system has been 
patented by Messrs, H. C. Ritchie and Partners and it 
is claimed that it has the advantage of enabling the 
construction to be carried out as quickly as with 
structural steel, and of giving all the advantages of 
reinforced concrete. As will be seen from Fig. 1, ’ 
the reservoir is rectangular in plan and is 270 ft. long ah : ‘ a . Barre. 
and 300 ft. wide, the average depth to the underside of . roa 
the coping being 20 ft. The depth of water is 18 ft. 
at the longitudinal outside walls, the floor falling 
15 in. to the centre. Along the centre is a mid-wall, 
visible in the background of Fig. 2, which reaches 
to the full height and has drainage channels on each 
side, through which the sludge can be discharged 
into the sludge pits. The reservoir retaining and 
mid-walls vary in thickness from 5} in. to 10 in., 
and are strengthened by counterforts placed at 7 ft. 
in. centres. These counterforts are visible in Fig. 1. ' 
On the north and south sides of the reservoir the top 
of the centre embankment is level with the underside 
of the coping, while on the east and west sides it is 
within 10 ft., except at the alumina house which forms 
part of the east wall. The reservoir is provided with 
baffle walls to prevent short-circuiting and to assist 
the precipitation of suspended matter. It is also 
provided with channels, so that a second dose of alu 
minium sulphate or chlorine can be applied when 
necessary. | 

The raw water is pumped from the Dee into the inlet | 
chamber illustrated in Fig. 4, from which it is discharged | 
over a rectangular notch into the reservoir, the flow 
being recorded on a Paterson Fluxograph, which is | 
provided with an electric heater to ensure its operation 
during frosty weather. Aluminium sulphate, we 
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ric. 1. ReserRvoikR UNDER CONSTRUCTION. 
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has previously been dissolved in two reinforced- 
conerete tanks fitted with hand stir-ers, is added in 
proper proport ions as the water passes over the notch, 
the amount being determined by a needle valve the rise 
and fall of which is controlled by a float in the tank. 

The sludge deposited by this process is pumped | 
from the sludge pits in the reservoir by two vertical | 
column pumps of the weighted type, each of which | 
is fitted with two 3-in. plungers having a 5-in. stroke. ' Fie. 3. River Der SypHon ; CorreRDAM ON Sovtn SIDE. 
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Fie. 7. Matin Pumpine Puan. 


These pumps are belt-driven by 3-h.p., 420-volt, 
direct-current motors running at 720 r.p.m., and their 
outlets are connected to a filter press manufactured by 
Messrs. C. H. Johnson and Company, Limited, London. 
This press, which is illustrated in Fig. 6, is of the 
sixty-chamber recessed plate pattern, with a centre- 
feed inlet and has a total filtering area of 750 sq. ft. 
The chambers are $-in. deep and have a total capacity 
of 18-5 cub. ft. The press, which has a working 
pressure of 100 lb. per square inch, is fitted with 
removable drip trays and a mild-steel hopper, which 
delivers the cake into a side-tipping truck. The super- 
natant water, which is quite clear, discharges into 
the drain. Recent tests show that the addition of 
1$ grains of aluminium sulphate per gallon of water 
and subsidence for four days reduces the colour from 
28 to 11 on the W. T. Burgess scale and from 11-4 
to 4-6 on Hazen’s scale. 

At the outlet end of the reservoir, the settled water 
discharges over two weirs, 15 ft. long, one of which 
is shown in Fig. 5, into a collecting channel, which 
is connected through a second channel to the six 
primary filters. As the levels were such that only 3 ft. 
of water could gravitate to these filters, pumps have 
been installed to deal with all the water down to a 
level within 2 ft. 6 in. of the floor of the reservoir. In 
this way, some 8,108,946 gallons of water will be 
available from the reservoir. These pumps, like those 
for dealing with the sludge, were manufactured by 
Messrs. Hathorn, Davey and Company, Limited, 
Leeds. They are of the vertical spindle Helivane 
type, and are capable of an output of 2,000 gallons per 
minute up to a head of 21 ft., and of an output of 2,500 
gallons per minute at heads between zero and 14 ft. 
Each is driven by a 22-5-h.p. 420-volt direct-current 
motor, the speed of which can be adjusted between 860 
r.p.m. and 960 r.p.m. The power is supplied from the 
company’s own generating plant. After passing through 
the filters the water reaches the pure water well. 

In 1867, when the intake was removed from the 
Barrel Well works to its present position, a 24-in. 
wrought-iron syphon was laid in the bed of the river 
between a well at the former works and another on 
the north side of the river, the latter being connected 
to a gravitation main from the new intake. As a 
precaution against interference with the supply, this 
syphon has now been supplemented by a new 24-in. 
cast-iron double-flanged pipe syphon, which has been 
laid from the well at the Riverside works to the well 
on the south side of the river. This syphon, which was 
constructed by Messrs. May, Gurney and Company, 
Limited, Norwich, has been designed so that it can, in 
future, be used in conjunction with a new pressure 
main should it be found necessary to install further 
plant at the intake. It will then be possible to by-pass 
the Riverside works and to pump water direct into the 
Boughton reservoir from the river. To enable this 
syphon to be laid in the bed of the river, cofferdams 
were erected on each bank, as shown in Fig. 3, and the 
crossing was effected in three sections. Generally the 
pipes were laid on the sandstone rock, but where the 
bed was unstable, pitch pine piles, which were driven 
into the silt until a permanent set was obtained, were 
used. Continuous pumping was necessary during 
the laying of the syphon and the work was much 
interfered with by high tides and floods. 

The construction of the water tower at Upton-by- 
Chester, mention of which has already been made, was 
undertaken to improve the pressure in that district 
during periods of maximum demand. It is built of 
reinforced concrete, the steelwork being of the same 
pattern as that used in the reservoir, and has a storage 
capacity of 50,000 gallons. Its top water level is 
controlled by the top water level in the tower at 
Boughton, which is visible in Fig. 1, and as the supply 
mains are small, it is at times necessary to boost. 
Messrs. May, Gurney and Company, Limited were 
also the contractors for this portion of the work. It 
may be added that, during recent years, the various 
pumps on the company’s system have generally 
been converted from steam to Diesel-electric drive. 
An exception is to be found at the Boughton Tower 
Works where the original Davey steam pumping engine 
has been replaced by a Mirrlees-Ricardo high-speed 
Diesel engine, which is direct-coupled to two split- 
casing double-inlet impeller pumps. This engine, which 
is illustrated in Fig. 7, is of the six-cylinder type, and 
has an output of 200 brake horse power at 600 r.p.m. 
It drives the two pumps in series, so that a continuous 
output of 2,500 gallons per minute against a head of 
120 ft. is obtained. The same engine is connected to a 
2 kW generator for the supply of energy for power and 
lighting. This plant pumps the water from the pure 
water well, mentioned above, to the Boughton Tower, 
from which the greater part of the city is supplied, 
treatment by ammonia and chlorine being carried out 
on the way. 

The works we have described were designed and 
carried out under the supervision of the company’s 
consulting engineer, Mr. Fred. J. Dixon, M.Inst.C.E., 
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M.I.Mech.E. The resident engineer for the reservoir 
from the commencement of the works to January, 
1933, was Mr. E. H. Bacchus, A.M.Inst.C.E., who 
until that date also acted in the same capacity for the 
construction of the syphon. His place was then taken 
by Mr. A. E. Guild and by Mr. W. K. Moss, respectively. 
The engineer and manager of the company is Mr. C. 
Wilfrid Bennett, to whom we are indebted for the 
information contained in the above article, and for the 
loan of the photographs reproduced, 


THE LATE SIR JOHN WORMALD, 
K.B.E. 


We note with regret the death of Sir John Wormald, 
K.B.E., which occurred at his residence, the Judges’ 
Lodging, St. Giles, Oxford, on May 20. Sir John, who 
was a former managing director of Messrs. Mather and 
Platt, Limited, Manchester, was born on July 1, 1859. 
He received his general education at the Royal High 
School, Edinburgh, afterwards passing on to Edinburgh 
University. In 1880, he became assistant to Mr. T. D. 
Abbott, chief surveyor and engineer to the Mutual 
Fire Insurance Corporation, Manchester ; he succeeded 
Mr. Abbott in 1884 and continued in this capacity until 
1888. In this latter year he was made managing 
director of Messrs. Dowson, Taylor and Company, 
Limited, engineers, Manchester, a company of which 
Sir William Mather was chairman. Mr. Wormald 
occupied this position for eleven years, but, on the 
absorption of Messrs. Dowson, Taylor and Company, 
by Messrs. Mather and Platt, Limited, in 1899, he was 
appointed managing director of the parent concern and 
continued to occupy this appointment until his retire- 
ment from active business some nine yearsago. During 
his long tenure of office he was engaged in initiating, 
designing and executing important engineering works 
in many parts of the world. During the war he was a 
member of the Finance Board of the Ministry of 
Munitions, and, from 1916 to 1919, was chairman of 
the Industries and General Services Committees of the 
War Cabinet. For his services to his country he was 
made a Knight of the Order of the British Empire. 
Sir John was for long a Justice of the Peace for the 
county of Oxford, and became High Sheriff in 1916-17. 
He was also High Steward of the Ancient Borough of 
Wallingford and Lord of the Manor of North Stoke, 
Oxon., where he had lived for some time. Sir John 
became an associate member of the Institution of Civil 
Engineers on January 12, 1892, and was made a full 
member on March 14, 1911. He was joint author, with 
Mr. H. R. C. Blagden, of a paper read in 1914 before 
the Institution of Civil Engineers, entitled “‘ High- 
Pressure Fire Service, Alexandria, Egypt.” 


THE LATE MR. A. E. DU PASQUIER. 


It is also with great regret that we have to record 
the death of Mr. Arthur Edmund du Pasquier, which 
occurred at Bowdon, Cheshire, on Saturday, May 20, 
at the age of 59. He had for many years been manager 
of the Publicity Department of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Manchester, a 
position which brought him into close relationship with 
ENGINEERING and other journals of the engineering and 
electrical Press. The control of such a department 
carries with it the performance of duties which are 
sometimes mutually antagonistic, and we desire to 
take this opportunity of paying tribute to the helpfulness, 
tact and good-feeling which always characterised our 
connection with him. 

Arthur Edmund du Pasquier was born in London, 
1874, and attended the Westminster School from 1888 to 
1892. On leaving school, he became a pupil of Messrs. 
Crompton-Howell and Company, direct-current genera- 
tor and secondary- battery manufacturers, Llanelly, and 
on the expiration of his time, continued with them, being 
principally engaged in the erection of plant in central 
stations and collieries in that part of the country. In 
1808, after a short time with the D.P. Battery Com- 
pany, Limited, he joined the Porvus Accumulator 
Company as manager, and was shortly afterwards 
appointed general manager of the Marquand Accumu- 
lator Company, Cardiff. 

In 1902, he became sales enzineer in the Plant and 
Export Departments of the British Westinghouse 
Company, now Messrs. Metropolitan Vickers Electrical 
Company, Limited, and represented them for many 
years in South Wales, specialising particularly in 
winding engine and rolling-mill work. The results 
of his experiences in the former field were embodied 
in a useful paper on “ Electric Winding Engines. A 
Comparison of Systems and the Influence of Drum 
Profile on the Performance Obtained,” which was 
read before the South Wales Institute of Engineers in 
1912 and was for long regarded as a classic. In 1915, 
he was appointed manager of the South African 
branch of the firm, but returned to this country in 1920 
on becoming manager of the Publicity Department, 
as we have already noted. 
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Mr. du Pasquier was elected a member of the Insti- 
tution of Electrical Engineers in 1916, and held the 
office of president of the South African Institute of 
Electrical Engineers in 1919 and 1920. 


LETTERS TO THE EDITOR. 


GYROSCOPIC STABILISATION OF 


SHIPS. 
To tae Eprror or ENGINEERING. 


Srr,—In your issue for April 28 last, a brief résumé 
was given of my paper, read before the Institution of 
Naval Architects, on the gyroscopic stabilisation of 
ships, together with the remarks of Sir James Henderson 
and Dr. A. 8. Rawlings in the evening discussion. 
The late hour at which the discussion took place 
prevented me from replying to the very interesting 
objections made by these speakers, but in view of my 
article on the subject which you recently published,* 
your readers may possibly be interested in my views 
on the points raised. 

The essential point on which the discussion turned 
was whether the gyroscopic torque, which is capable 
of entirely preventing roll within the limits of its 
capacity, should be employed to achieve this object, 
or whether it is preferable to decrease the value of the 
torque artificially to allow a limited roll, say, up to 
6 deg. In the latter case, the advantage of the gyros- 
copic system is confined to reducing the roll of the vessel 
in a heavy sea. In my paper, I expressed the opinion 
that the pilot gyroscope, as arranged in the Sperry 
system, cannot answer to the strict requirements of the 
law governing the action of the main gyroscope. 
This law demands that during the same phase of the 
roll, the main gyroscope must be subjected first to a 
retardation of its precessional motion, and afterwards 
to an acceleration of the same motion, as explained 
in the article in ENGrNeertne already referred to. 
From such information as has been published on the 
Sperry system, it would appear that the pilot gyroscope 
contravenes this rule, with the result that, during a 
portion of the vessel’s swing, the capacity which the 
main stabiliser possesses of maintaining a perfectly 
even keel until the precession reaches 60 to 70 deg. 
is lost. In addition, a pulsatory character for the 
whole system appears unavoidable, owing to the 
undamped sensitivity of the pilot gyroscope. 

Presumably, the objection to the policy which I 
advocate of utilising the gyroscopic system to give 
complete stabilisation is made on the ground that a 
certain degree of roll must be permitted on grounds of 
safety. In other words, the objection assumes that 
complete stabilisation will give rise to dangerous 
stresses, and that a mere reduction of the roll satis- 
factorily meets commercial requirements. Before 
the first vessels equipped with gyroscopic stabilisation 
were actually put into service, it was a generally 
accepted opinion that free rolling reduced hull stresses 
in a heavy sea. It was therefore a matter of some 
surprise to find that gyroscopes could be successfully 
fitted to existing vessels without the necessity for 
strengthening the hulls. This is explained by a careful 
study of the stresses, which leads to the conclusion, 
prima facie untenable, that a vessel rolling freely 
in a heavy sea is subject to much greater stresses than 
the same vessel stabilised. Expressing the reasoning 
on which this conclusion is based in non-mathematical 
language, it may be assumed in the first instance that 
the ship has the same period as the waves. Evidently, 
in such a case, the ship will roll in synchronisation 
with the waves, and the roll will reduce the stresses 
in the structure. It is essential to realise, however, 
that this is the only case in which such a reduction in 
stress will occur, and that these conditions will never 
persist in nature for any length of time. In general, 
a vessel meets a wave slope partly or fully developed 
against her swing, resulting in impact which may, in 
particular conditions of waves, form and direction, be 
sufficiently great to arrest suddenly the gravity 
acceleration of the ship. The results which are 
apparent to all on board of this sudden change in 
momentum are that crockery is broken and passengers 
thrown out of their berths, but the other result, 
which is not immediately apparent, is that great stresses 
are put on the materials of which the vessel is con- 
structed, accompanied possibly by the derangement 
of delicate apparatus. A confused sea is very irregular 
and defies calculation, but it has one unalterable 
attribute, that the wave couples are of some duration 
and never impart impulses. A steady ship, therefore, 
experiences stresses which may be calculated with 
great precision ; while, on the other hand, the impact 
of a rolling vessel possessing great angular momentum 
against a wall of water imparts stresses which may 
not be actually calculable, but are undoubtedly of 
much greater magnitude. 








* See ENGINEERING, vol. cxxxiv, page 689 (1932). 








Turning now to the Conte di Savoia, it was stated 
in my paper that the ratio of 0°66 per cent. for the weight 
of the gyroscopes in relation to the vessel’s displace- 
ment was a very small value, insufficient for the heavy 
seas which might be encountered. I further referred 
to the reported behaviour of the ship when approaching 
Gibraltar. So far as information is now available, 
it appears that the sea, on the latter occasion, although 
rough, had a period not exceeding 10 seconds with a 
17-deg. slope. The extreme limit of oscillation for the 
gyroscopic precession was about 40 deg., the stops 
not coming into action. If trouble occurred, therefore, 
it must have been due to individual gyroscopes coming 
out of phase, and not to the latter being too small. 
These statements confirm my theoretical conclusion 
that the stabilisers are sufficiently powerful to hold 
the Conte di Savoia on an absolutely even keel under 
the conditions cited, and I feel justified in stating that 
the 6 deg. of roll reported, with a possible failure of the 
gyroscopes to maintain synchronism as between 
themselves, was due to the basic defect in the control 
mechanism already referred to and to the lack in the 
system of a device to bring from time to time the 
out-of-phase gyros to synchronism. I must add, in 
justice to the Sperry Company, that I, in common with 
others who are interested in the subject, are following, 
with the greatest admiration, their stubborn struggle to 
conquer the sea, and also to conquer the excessive con- 
servatism of shipbuilders. I feel it would be the more 
unfortunate, therefore, if a relatively trifling defect 
in the design of the control apparatus should lead to a 
false impression regarding the capabilities of the plant as 
a whole, and trust that this defect may be eliminated 
at an early date—a matter in my opinion of no great 
difficulty. On paper, a roll of 6 deg. may seem of 
no importance, but actually it represents a vertical 
up-and-down travel of a cabin adjacent to the side of 
the Conte di Savoia of no less than 10 ft., also horizontal 
swings of upper deck saloons and cabins 10 ft. port 
to starboard and vice versa. 

Yours truly, 
P. P. ScHILovskyY. 
Merton House, 
28, Dulwich Wood Park, S.E.19. 


DEVELOPMENTS IN CIRCUIT- 
BREAKER DESIGN. 


To tHe Eprror or ENGINEERING. 


Str,—In a leading article in ENGINEERING on 
January 13, the opinion was expressed that “ endea- 
vours at building oilless circuit-breakers have not so 
far been crowned with that success which creates 
confidence in the user.” I do not quite see how this 
view can be reconciled with the fact that several 
thousand oilless breakers are giving every satisfaction 
in actual service. 

Mr. J. W. Rissik, in his letter published in ENGINEER- 
rNG on March 10, correctly pointed out that the idea 
of using oil in circuit-breakers is fundamentally wrong. 
As long as no alternative design was available, oil has 
been an unavoidable evil. The practical development 
of oilless circuit breakers—both of the water and air- 
blast types—was originated by the Aligemeine 
Elektricitats Gesellschaft as long as eight years ago. 
Both the water breaker and the air-blast breaker have 
in common the elimination of any risk of fire, explosion 
or smoke with their possibly disastrous consequences 
to electrical plant. Whilst both these types of oilless 
breakers are equally reliable in every respect, and 
equally superior to the orthodox oil breaker, I may 
be allowed to state a few particulars referring to a com- 
parison between them drawn from the practical 
experience of the A.E.G., the only firm actually building 
both types for commercial use. 

In any known type of modern circuit breaker, the 
effect of quenching the arc is achieved by means of a 
gas jet blowing on to and cooling the arc and establishing, 
in the are space, a de-ionised zone of high dielectric 
strength preventing the restriking of an arc after a 
(preferably the first) current zero. The speed of the 
jet is directly dependent on the gas pressure. In 
an oil or water (expansion) breaker this pressure 1s 
dependent on the current; hence the performance of 
these breakers varies widely with the interrupted 
current. Even the very best oil or water breaker will 
only interrupt at the end of the first half cycle at a 
certain load, but will show a much inferior performance 
at higher or lower currents. The air jet in the air- 
blast breaker, on the other hand, has the constant 
pressure of the air tank behind it and will invariably 
clear the circuit at the end of the first half cycle follow- 
ing separation of contacts, at any current from the 
lowest right up to the rated rupturing capacity. 

Water (expansion) breakers contain a very small 
quantity of liquid. This liquid is liable to evaporation. 
and in the event of breaking high short-circuit currents, 
a few operations are sufficient to evaporate all the liquid 
and to render the breaker unsuitable for further opera- 
tion. Frequent refilling is, therefore, necessary, and 
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the so-called “‘expansion”’ circuit breakers are pro- 
vided with means of refilling their arcing chambers 
while alive. The Allgemeine Electricitaéts Gesellschaft 
do not recommend this practice, and are fitting their 
water circuit breakers with a spare tank, from which 
water can flow into the arcing chamber by gravity, 
thus increasing the number of permissible operations. 
Still, refilling from time to time is necessary (for this 
purpose the breaker has to be put out of service), and 
I am certain most engineers will admit this is a very 
undesirable procedure. No such refilling is required 
with air-blast breakers. Their compressor plant is 
fully automatic, and the attendance they require is 
not more than that usually accorded to oil breakers. 

The foremost and really the only serious technical 
objection raised against the air-biast design (apart 
from complaints of noise during its initial stages of 
development) is the alleged complication of the com- 
pressed-air plant. It may be a matter for personal 
opinion whether a small compressor and some air ducts 
require more attention than other operating mechanisms 
of circuit breakers. But as regards the water circuit 
breaker, it ought to be realised that this type calls for 
a particularly high closing speed, and that a great 
number of them were actually supplied with pneumatic 
operating mechanism—and with an air compressor. 

While fully endorsing the remarks put forward by 
Mr. Rissik in his letter, I submit that the ideal circuit 
breaker of the future—and of the present—is the air 
blast breaker, and I hope the above remarks will help 
to further the appreciation of this design among 
British engineers. 

Yours faithfully, 
P. F. Srrirzu. 
6, Brentfield-gardens, Hendon Way, 
London, N.W.2. 
May 17, 1933. 





LABOUR NOTES. 


In a pamphlet published by the Clarion Press, 
Limited, Mr. Ernest Bevin, the General Secretary of 
the Transport and General Workers Union, outlines 
a plan which would have the effect, it is claimed, of 
absorbing in industry 2,000,000 of the country’s present 
unemployed workers. Technological developments in 
industry demand, he says, a higher standard of intelli- 
gence and equipment, but, at the same time, they 
increase unemployment and render unemployable a 
large number of workers who are skilled in the old 
processes, but who are too old to adapt themselves to 
the new. The problem should, Mr. Bevin declares, 
be grappled with as a whole, and unemployment be 
accepted as a national liability. The aged and infirm 
should be transferred to a Pension Fund, and provided 
with an adequate pension. Persons of sixty years of 
age should be given the option of retiring from industry 
in order to make way for younger people who are 
unemployed. The school-leaving age should be raised 
to sixteen years, and the educational system be adapted 
to utilise the period between 14 and 16 for the purpose 
of training the young people to meet the requirements 
of technological development and to produce a higher 
standard of citizenship. During this period they should 
not be allowed to enter the labour market. The 
working week should be shortened to absorb employ- 
able labour, and to prevent over-production, market 
gluts and the breaking of the price level. Employment 
should be organised to meet the requirements of indus- 
try, and wages should be distributed on a more equitable 
basis. This proposal would lead to the creation of new 
industries to cater for the added leisure. 





Mr. Bevin holds “ very strongly ” that there should 
be an adequate pension at 65, with an optional pension 
at 60, payable on condition that the pensioners leave 
industry. The rate of pension would be ll. per week 
for an individual, and 35s. for a man and wife (irrespec- 
tive of the wife’s age). These are, it is pointed out, 
minimum payments. Mr. Bevin also favours the idea 
of an industrial disability pension. ‘‘ In my view,” he 
continues, “ persons receiving up to 1,000/. per annum 
should also be included ‘in the pensions scheme,’ 
for the very valid reason that industrialism has now 
entered the office, and if one could get the facts, I 
think they would reveal that the number of private 
firms operating pensions’ schemes for salaried staffs is 
extremely limited, and even then payment of the 
pension is generally dependent upon certain conditions 
being fulfilled . . . if I cannot get pensions, the cost 
of which would be met by direct taxation, then I am 
prepared, so vital is the problem, not to quarrel with 
acontributory scheme. After all, whatever the method, 
the cost must in the end come out of production.” In 
the existing forms of State Insurance, three units 
operate—the worker’s, the employer’s, and the State’s. 
In Mr. Bevin’s scheme these units would be allocated— 
half a unit to the workmen, and the balance between 
the employer and the State. 





On the question of working hours, Mr. Bevin suggests 
40 per week “ as a guide”; it “‘ may have to be less.” 
He insists “that the shorter working week must be 
used for the reduction of unemployment.” “ There 
are,” he says, “‘ thousands of shift workers at the 
present time working 56 hours a week, whilst in trans- 
port and distribution thousands are working up to 
60, 70, and even 80 hours a week. This power of the 
employers to do what they like in the matter of working 
hours and throwing the whole responsibility on the 
community must be curbed. There is a strong case 
for compulsory order in industrial organisation and 
distribution.” Mr. Bevin is “ satisfied that a 40-hour 
working week can be introduced without any reduction 
of wages.” “ Evidence to justify this claim can be 
found,” he says, “ in connection with the introduction 
of the nine-hour day, and, later, the eight-hour day. 
This apart, however, it is indisputable that the workers 
cannot stand any further cuts; they are down to the 
bone.” 





An appendix by Mr. Colin Clark, Lecturer in Statis- 
tics at Cambridge University, reckons that raising the 
school age would reduce the unemployment figures by 
560,000, retirement pensions at 65 by 300,000, optional 
pensions at 60 by 125,000, invalidity pensions by 
175,000, enforcement of the 48-hour week by 150,000, 
and enforcement of a 40-hour week by about 700,000. 
According to Mr. Clark, the State could “meet the 
full cost of the pension proposals, in addition to raising 
the school age, at a net extra charge of only 30,000,0001. 
a year.” “Tf,” he adds, “the cost of the pension 
proposals were divided equally between employers and 
employed and the State, there would only be a very 
small net charge on the Budget.” In order to give 
effect to his proposals, Mr. Bevin suggests that Parlia- 
ment should set up a National Employment Board 
“to survey the whole range of possible employment, 
pensions, working hours, and the limits of the employ- 
able population, and should give the Board the definite 
task of grappling with these problems.” 





The resolution in favour of the 40-hour working week, 
passed recently by the United Textile Factory Workers’ 
Association, was described by Mr. T. Ashurst, Secretary 
of the Cotton Spinners’ and Manufacturers’ Association, 
and a member of the General Committee of 
the National Confederation of Employers’ Organisa- 
tions as “an impracticable suggestion.” There was 
no doubt about it, he said, that to attempt to main- 
tain wage rates at to-day’s level with a reduction of 
working hours was more than the textile industry 
could stand. The operatives themselves had admitted 
that they could not see how the cotton trade could be 
carried on with a further reduction in hours while 
keeping wages at their present level ; and even if wages 
were reduced correspondingly to the reduction in hours 
it would mean that the cost of production would rise 
materially and the industry would be in an even worse 
competitive position. When the fact was remembered 
that the large amount of machinery employed in the 
industry would be in use for only 40 hours a week for 
productive purposes, it would be realised that over- 
head charges would be thrown seriously out of balance. 





The Ministry of Labour Gazette states that employ- 
ment at April 24, 1933, showed a further im ement. 
Among workpeople insured against unemployment in 
Great Britain and Northern Ireland, the percentage 
unemployed was 21-4 at April 24, 1933, as compared 
with 22-0 at March 20, 1933, and 21-4 at April 25, 
1932. For males alone the percentage at April 24, 
1933, was 24-4, and for females 13-3. At March 20, 
1933, the corresponding percentages were 25-1 and 
13-8. It is estimated that at April 24, 1933, there 
were approximately 9,534,000 insured persons aged 
16 to 64 in employment in Great Britain. This was 
91,000 more than a month before, and 92,000 more 
than a year before. 





At April 24, there were 2,070,814 persons on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 99,438 less than 
a month before, but 38,926 more than a year before. 
The total included 1,694,460 men, 60,599 boys, 268,418 
women and 47,337 girls. It was made up of 627,256, 
insured persons with claims for insurance benefit, 
1,081,595 applicants for transitional payments, 215,945 
other insured persons not in receipt of benefit or transi- 
tional payments, and 146,018 uninsured persons. 





There were registered as unemployed in Great 
Britain, 377,024 men, 8,164 boys, 135,629 women, and 
6,601 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 527,418 was 24,041 more than a month before, 


and 10,855 more than a year before. It included | 





470,119 insured persons with claims for insurance 
benefit, 36,502 applicants for transitional payments, 
and 20,797 persons not in receipt of benefit or. tran- 
sitional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 97,644 men, 95 boys, 1,653 women, and 
10 girls; these are largely employed in dock and 
harbour service. The total of 99,402 was 3,153 less 
than a month before, and 4,328 less than a year before. 
It included 69,067 insured persons with claims for 
insurance benefit, 29,437 applicants for transitional 
payments, and 898 persons not in receipt of benefit or 
transitional payments. 


There was a further substantial improvement in the 
building, distributive and clothing industries. Employ- 
ment also continued to improve in public works con- 
tracting, brick, tile and cement manufacture, stone 
quarrying, hotel boarding-house and laundry services, 
in engineering, ironfounding, shipbuilding and ship 
repairing, and in the vehicle, furniture, woodworking, 
and food and drink industries. There was also an im- 
provement in the transport services and in electric cable 
and apparatus manufacture. On the other hand, there 
was a decline in coal-mining, in the cotton, linen, jute, 
and hosiery industries, in textile bleaching, dyeing 
and finishing, and in the iron and steel, tinplate, and 
pottery industries. 





In the industries for which statistics are regularly 
compiled by the Minister of Labour, the changes in 
rates of wages reported to have come into operation in 
April resulted in a decrease of 11,4501. in the weekly 
full-time wages of 155,000 workpeople, and in an increase 
of 3,9002. in those of nearly 42,000 workpeople. The 
workpeople whose wages were reduced in April in- 
cluded textile bleaching, dyeing, finishing, &c., 
operatives in Yorkshire, Lancashire, and Scotland ; 
railway workers in Great Britain and in Northern 
Ireland; and men employed by electrical contractors 
in England and Wales. The principal group of work- 
people whose to were increased during April were 
employed in the heavy chemical, explosives and allied 
industries. The changes so far reported in the four 
completed months of 1933 have resulted in a net 
increase of nearly 4,600. per week in the full-time 
rates of wages of nearly 51,000 workpeople, and in a 
net decrease of 74,000I. in those of 818,000 workpeople. 





The weekly organ of the International Labour Office 
at Geneva states that at a recent meeting, the Italian 
National Corporation's Committee had under considera- 
tion the question of working hours. Mr. ‘Mussolini 
presided. Italy, it will be recalled, proposed a reduc 
tion of hours to 40 in the week at the Geneva conference. 
The Committee agreed that the 40-hour week should be 
introduced internationally or not at all, and that 
enforcement by the principal non-European States was 
an essential condition. Further, such a Convention 
should not attempt to fix wages, since there were 
insuperable practical difficulties in the way of any 
exact determination; it should be valid only for the 
duration of the depression, that is, for not more than 
two or three years; and it should be drafted flexibly 
enough to leave national legislation the power to draw 
up time-tables in accordance with local usage. 





The Committee expressed itself as in favour of the 
application of a 40-hour week only to persons employed 
in industry and commerce. Agricultural workers and 
seamen (mercantile marine) should be excluded, 
together with railwaymen (limitation of whose hours 
would prejudice the economic situation, already un- 
satisfactory, of the railways), hotel, hospital, and theatre 
staff, and the staff of undertakings employing less than 
ten persons and of those in which the workers were 
members of the employer's family. The Committee 
decided to continue to support the Italian proposal for 
a reduction of hours to 40 in the week, and expressed 
the view that exemptions from the terms of the Con- 
vention should be authorised only in case of unavoid- 
able circumstances of a technical nature, such as 
serious accidents, or to permit the repair of machinery. 





The annual report of the Association of German 
Employers in Czechoslovakia expresses the opinion 
that it would be extremely dangerous to put the 40- 
hour week into operation in Czechoslovakia alone. 
It would, no doubt, be easier to apply the scheme on 
the basis of an international Convention, and the dis- 
cussions which took place at Geneva in January were 
thus a step forward; but the records of these discus- 
sions did not justify any large degree of optimism 
concerning the chances of arriving at a satisfactory 
international regulation of the matter. 
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INTERNAL-COMBUSTION ENGINE 
EXHAUST-VALVE FAILURES.* 
By C. C. Hopeson. 

In the present paper it is intended to confine atten- 
tion to actual valves which have been used under 
service conditions, on bench tests or on the road, and 
to observations and deductions made thereon. The 
results have gradually accumulated over several years, 
and, in the case of actual service, cover many types of 
internal-combustion engine valves, from those for 
light.cars to those for heavy commercial vehicles of 
various makes. No aero-engine valves have been 
examined, but it is probable that equally severe condi- 
tions have been met with at times. For, whereas 
aero-engines are subject to excellent maintenance, 
engines of the types under consideration often operate 
without any real maintenance at all and under very 
severe conditions as to loads. The chemical composi- 
tions of the steels will be found in Table 1. These form 
only a small portion of the number examined, but are 

sufficient for the purpose of this paper. 


Taste I Composition of Steele. 
Steel 
ype Si Mn Ni cr Ww 
Per Cent.| Per Cent.| Per Cent.| Per Cent. Per Cent.| Per Cent 
4 0-35 0-2 0-5 1-5 1-0 
hh 0-35 0-2 0-5 13-0 
‘ 0-50 +O oO-8 8-0 1-5 
ty 0-40 1-6 0-6 13-0 12-5 z2-5 
b 0:35 2-5 0-4 26-5 17-0 
Broken Valves.—Broken valves are those in which 


the head breaks away from the stem at, or near, the 
region of maximum temperature in service. The 
results which follow a broken valve are generally far 
more serious than those of any other type of valv 
failure, the actual breaking of the valve generally 
being an insignificant matter compared with the total 
damage produced, At best it means an enforced 
stoppage, and this in itself is often a serious matter 
[wo examples of this type of fracture are shown in 
Figs. 1 and 2, on this page ; these valves are of austenitic 
nickel-chromium-tungsten steel, type D, Table I. The 
examination of broken valves discloses a number of 
peculiar features. For example, it will be found that 
the stems near the fracture are cracked circumferen 
tially. The cracks vary in size and number, but are 
ilways roughly parallel to the main fracture. In 
free-scaling steels they are often difficult to detect, but 
are generally fairly obvious in the case of heat-resisting 
steels. Longitudinal sections cut from the stems near 
the fracture show the nature of these cracks. They 
vary in size with different steels and operating condi- 
tions, but it will generally be found that their roots 
are quite sharp. Examples are given in Figs. 5 and 
Ll, taken from valves made from steels of types ( and 
A, Table I, respectively. The specimen shown in 
Fig. 1l was etched with 2 per cent. nitric acid in 
ethyl alcohol. If the cracks have been present for 
any length of time their mouths are often enlarged to 
a considerable extent by oxidation. The cracks appear 
to have their origin at oxide pits on the surface. More- 
over, examination of the surfaces in the manner 
already described will often disclose patches of oxide 
at the places from which the cracks appear to have 
started. 

The surfaces of the main fractures are often so badly 
damaged, or discoloured, that they are not very helpful, 
but when examples are obtained which have escaped 
damage subsequent to fracture their peculiarities are 
very informative. There can be no doubt that the 
valves, the fractures of which are shown in Figs. |! 
and 2, failed from fatigue. Further, it will be noticed 
that failure has started from a number of cracks. 
The attention of the present author was first directed 
to the possible connection between corrosion-fatigue 
and valve failure of the type under discussion by 
micrographs published by McAdam; the similarity 
between corrosion-fatigue cracks with their associated 
corrosion pits and the valve stem cracks with their 
associated patches of oxide was very striking. The 
opinion was formed that these breakages were really 
a special case of corrosion-fatigue, in which the exhaust 
gases replaced the usual corros ve agents. Many of 
the examples among the data given by Goughf seem to 
be in keeping with the views just expressed, and the 
author therefore puts forward the hypothesis that all 
valve failures of the type now under discussion are the 
result of corrosion-fatigue, the hot exhaust gases taking 
the place of the usual corroding media 

If this hypothesis be correct, the best results are to 
be expected from steel having the greatest resistance 
to scaling, other conditions being equal. Evidence 
from service tests tends to support this, as it has been 


* Paper read before the Iron and Steel Institute, on 
Friday, May 5, 1933. Abridged. 


+ Journ. Inat. Metals, vol. xlix, page 17 (1932) 
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found that of two steels having similar strengths at 
operating temperatures, when judged by short-time 
high-temperature tests, the one with the better resis- 
tance to scaling has given the more satisfactory results. | 
The comparative rarity of this type of failure among 
the “strong” steels suggests that such failures must 
be the result of abnormal or particularly severe opera- 
ting conditions. The author has no explanation to 
offer for the formation of the initial pits. A possible 
cause would be the presence of inclusions at the surface, 
around which oxidation has taken place. Again, 
there may at times be a connection between the sharp 





Fie. 1. 
Figs. | 


AND 





Fie. 5. Vatve Stem; Lonerrupina 
Section. UNETCHED. X 50. 


Fie. 11. Vatve Stem ; LONGITUDINAL 


Section. Ercuep. x 200. 


pit formation and surface marks left by machining or | 
grinding, although it is known that this is not an | 
essential condition. Another suggestion is the possi- | 
bility of cracks in the surface scale leading to an increase | 
in the rate of oxidation by direct chemical attack at 
the places where they occur, in a manner analogous 
to the accelerated rate of corrosion from electro- 
chemical attack following the local removal of surface 
corrosion products. 

Burnt and Cracked Valves.—The burning and 
cracking which take place on the seats of exhaust 
valves constitute the biggest problem experienced 
with them to-day, and the one most difficult of solu- 
tion. Loss of power always follows, and the necessity 
| for extra attention by the maintenance staff arises. 
| The trouble is seldom detected at a sufficiently early 
| stage for the valves to be salvaged. The characteristic 
| of this type of failure is that it is common to all the 
| Steels used for exhaust valves, either in the past or 








FRACTURES LIN VALVES. 





at the present time, with the possible exception of some 
of the newer American steels of which the author has 


| no first-hand knowledge, although their compositions 


do not lead one to expect much improvement in this 
direction. An example of burning in an advanced 
stage, in the case of a steel of type A, is shown in 
Fig. 8. To avoid confusion the word “seat” will be 
used in referring to that portion of the valve used in 
making a gas seal, whilst “seating” refers to the 
corresponding part of the head or cylinder. 

It is sometimes assumed that the cracking and 
burning of valve seats are separate problems. From 








Fie. 8. BurRNT VALVE Seat; ADVANCED 


STAGE. 





or VALVE 
x 5. 


Fie. 17. Cross-Secrion 
Heap. UNETCHED. 


the author’s observation this does not appear to be 
warranted, except for a small number of failures which 
may be attributed'to defective valve forgings, where 
hidden defects open out during running. Apart from 
such cases, a gas leak appears to be a necessary factor 
before burning and cracking start. This may be the 
result of any of the following causes: distortion, either 
of the valve or seating; lack of parallel action in 
opening or closing of valves; material hammered into 
the seat and subsequently dislodged, leaving a cavity ; 
excessive wear of seating, causing loss of clearance ; 
or transfer of metal from seating to seat, causing 
unevenness of the surface. 

The oxidation and scaling of the valve start as a 
result of the “ blowing” of the hot gases through a 
narrow slot between the valve and the seating. These 
conditions imply that not only is the exposed part of 
the valve subjected to extra heat, but it is also deprived 
of the normal cooling which it should receive from 
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contact with, and heat conduction to, the seating. As 
a result, the oxidising portion becomes appreciably 
hotter than the rest of the valve head. Evidence 
obtained from microscopic examination suggests that 
the difference may be as much as 200 deg. C. The 
material in the immediate vicinity of the burnt portion 
of the valve in Fig. 8 had been at a temperature at 
least 150 deg. C. higher than the rest of the valve head. 
It should be borne in mind that the portion of the 
valve seat suffering damage is exposed to the gases 
during the firing stroke, when both the pressure and 
the temperature are higher than during the exhaust 
stroke. The greater part of the scale formed is eroded 
by the exceedingly hot gases passing with high velocity 
through the gap. This is supported by the rounded 
contours of the oxide-covered surfaces and the con- 
siderable depth to which oxide has been removed from 
the larger cracks. This is seen in Fig. 17, which shows 
a cross-section through the head of a burnt valve of 
steel of type D. The amount of scale remaining on the 
surface for a given amount of burning is always less 
with a heat-resisting steel than with a free-scaling steel ; 
the eroding gases act for a longer time per unit thickness 
of scale formed. 

The cracks which generally accompany the burning 
of valve seats are probably produced in the following 
manner: The oxide is formed with an increase in 
volume, the stress in the outer layers is constantly 
increasing, due to the pressure exerted by the growing 
oxide layer, and this straining action is accentuated by 
the shape of the part; added to this, the scale is 
continually subjected to rapid fluctuations of tempera- 
ture. The ultimate result is the formation of radial 
cracks in the scale on the valve seat. From these the 
“heat cracks” start. The net result is that once 
cracks have formed in the layer of oxide, the oxide- 
metal interface is brought nearer to the oxidising 
gases, with consequent increase in the rate of oxidation. 
Once a crack has spread from the seat to the head of 
the valve its rate of propagation increases rapidly as a 
result of the attack from two surfaces. Moreover, parti- 
cularly in some valve designs, the eroding action of the 
gases assists in removing a large part of the oxide from 
the cracks, so assisting further oxidation and cracking. 

Seatings.—Mention has already been made of the 
possible effect of the material used for the valve seating 
on the burning of valves. During the last few years, 
as a result of the more severe conditions of service, the 
excessive wear of seatings of engines where the valve 
operates directly on the cast-iron of the head has 
caused considerable trouble. This has led to the 
adoption of separate seatings in the form of inserts, 
a method of construction which of necessity has long 
been standard in the case of aluminium-alloy heads. 
It has been said that no engineering material shows 
such a wide range of composition as the many materials 
used for exhaust valves. These, however, are easily 
out-classed in this respect by those which have been 
tried for inserted seatings, but very few have been 
entirely satisfactory. 

The combined effects of the hot exhaust gases passing 
at high velocity over the seatings and the hammering 
action of the valve may cause considerable erosion of 
the seating material. The action seems to be that the 
metal of the seating is pulled out through its adhering to 
the hot valve. Under certain conditions this may 
cause a loss of clearance sufficient to allow hot gases 
to pass when the valve should be closed, leading to 
burning of the valve. If the exhaust valve is working 
at a high temperature, some of the material removed 
from the seating may become embedded in the valve. 
At present the only materials which will withstand 
this action are those retaining considerable hardness 
at elevated temperatures, even after prolonged heating, 
such as Stellite (chromium, 31-6 per cent.; tungsten, 
15-1 per cent.; and cobalt, 46-0 per cent.) and 
Mackalloy (chromium, 33-0 per cent.; tungsten, 4-4 
per cent.; and cobalt, 56-5 per cent.), a material 
developed in the United States especially for valve 
seatings. 

In connection with the last named, it should be 
pointed out that material for this analysis was ob- 
tained by grinding away the steel backing material 
until etching showed the whole of this to have been 
removed; it may not, however, represent the exact 
composition of the alloy before use. Both these 
materials are applied by welding-on wearing layers 
to some backing material, generally steel. 

Another interesting point is that radial gas marks 
are associated with the “ picked-up” material on the 
seat. With such conditions existing, irregular erosion 
of the valve may take place, leading to burning and 
cracking. Stellite seatings inserted in the head have 
been found to prevent this transfer of material from 
valve seatings to valve heads. These examples of 
themselves do not prove that the “ blowing” of hot 
gases precedes burning and cracking. It is considered, 
however, that the evidence obtained from numerous 
examples points strongly to this being so. Such 
indications are mainly visual, sometimes of a transitory 
nature and difficult to assess. None the less, it is 





worth while to present such evidence as has been 
obtained. What appear to be the first signs of burning 
can sometimes be detected on valves immediately on 
removal from an engine. These consist of faint sooty 
radial gas marks on the seats, indicating that gas has 
been passing at these points. They can be removed 
by wiping, sometimes leaving no trace of their existence ; 
at others only a slight roughening of the surface. The 
next stage is a general roughening of the seat where 
the leakage of burning gases has taken place. If the 
width of the seat normally in contact with the seating 
is less than the total width of the former, then the 
roughening will be more or less confined to that part 
of the seat which should have been in contact with the 
seating, depending on the extent to which burning has 
taken place; this stage is best seen in the free-scaling 
steels. In a heat-resisting steel of the austenitic type, 
cracking might have started before burning had reached 
this stage. After this, burning, cracking and general 
disintegration of the surface metal continue. In 
extreme cases pieces of the valve may break away, and 
examples have been known in which the cracks have 
extended right through the valve head, causing it 
to break in half. 

In conclusion, the author wishes to express his 
thanks to Messrs. Leyland Motors, Limited, for per- 
mission to publish this paper, and to Mr. A. Roskell 
for the care taken in preparing the illustrations. 








NOTES ON NEW BOOKS. 


WuHEN, in authorship, a competent knowledge of a 
subject is allied with ability to convey that knowledge 
to others, a good book may be expected. This proves 
to be the case with Mathematics for Students of Building, 
by Messrs. F. E. Drury, M.Sc., and W. T. Harlam, 
B.Sc., of the L.C.C. School of Building, published by 
Edwin Arnold and Co., price 4s. 6d. net. Part I, 
now issued, to be followed by others, deals with arith- 
metical matters, including duodecimals, the mensura- 
tion of areas and solids, and simple algebra, the circle, 
irregular areas, ratio and proportion, indices and loga- 
rithms. The book being designed to be of more parti- 
cular use to students of building, numberless special 
exercises are introduced to cover typical examples of 
trade computations, such as excavation, bricklaying, 
masonry and allied activities. The treatment of 
methods of calculation is eminently logical. One is a 
little apt, being already familiar with the usual pro- 
cesses, to forget that these have a logical basis, which 
it seems the object of the authors to make clear, perhaps 
at times at too great length. Elaborate explanation, 
in cases of obvious truth may occasionally be less easily 
understood than the thing itself. The basic reasons 
underlying estimation of the areas of irregular surfaces, 
the extraction of square roots, and the use of logarithms 
more fully justify the authors’ explanations, these 
being particularly helpful. The authors’ efforts 
may be commended to those who wish to acquire a 
sound knowledge of the matters treated. Occasional 
errors, unfortunate always, and most undesirable in a 
students’ book, will, no doubt, be corrected in a second 
edition. 


The fifth edition of A 7'¢..: Book on Roofs and Bridges. 
Part Il. Graphic Statics, ty the late Mansfield Merri- 
man and Henry 8. Jacoby, revised by Everett B. 
Ebling and published by Chapman and Hall, price 20s. 
net, has been almost entirely re-written and revised 
to date. It begins with a consideration of the equili- 
brium of forces and then proceeds to the graphical solu- 
tion of the forces in roof trusses and bridges due to 
dead loads. Simple cases are first treated and transition 
to more difficult ones is very gradual. The graphical 
determination of live load forces in the bracings of 
various bridge girders next follows. One method 
indicated is that of placing the loads successively at the 
panel points and then drawing the various force dia- 
grams. Considerable space is devoted to influence 
lines, notably for railway bridge trusses of somewhat 
exceptional types. The elastic deformation of frames 
is dealt with, as well as deflection, by influence lines. 
The use of influence lines in this connection is largely 
new. The book ends with a number of interesting 
photographs, mostly of large bridges. Taken as a 
whole, the volume deals with graphical methods of 
determining forces in frames due to dead and live loads 
and to deformation of frames. The treatment is 
clear and easy to follow so that the reader should not 
find much difficulty in obtaining a good grounding 
in the subject. Some unsolved examples are included 
in the text but the inclusion of answers, as well as 
more examples, would have been welcome. The book 
can be recommended to anyone who desires a sound 
introduction to the study of graphic statics. 








Amerikanische Heizungs und Liiftungspraxis. By Ing. 
Karl R. Rybka, published by Julius Springer, Berlin, 
price 18 marks, is an interesting comparison of European 
and American methods, and may be said to be a 


German visitor's views on United States practice. 
Consisting of 174 pages only, the book covers most 
phases of heating and ventilating, and the author is to 
be congratulated on a remarkably concise handling of 
a subject which, apart from its engineering aspects, 
has for its ultimate aim the production of physiologic- 
ally ideal conditions in every class of building. Most 
types of systems are dealt with, and such subjects as 
the relative values of radiation and convection, effect 
of humidity, factors governing output from heating 
surface, radiator output variations according to the 
number of sections, characteristics of fans, effect 
of shape of blades, air conditioning, together with a 
comparison of American and European forms of heating 
surface, heat loss calculations, &c., will be found most 
instructive. Some space is devoted to district heating 
plants, and as these are practically non-existent in this 
country a discussion of their possibilities in Europe, 
together with typical layouts and capacities cannot fail 
to be of interest to British readers. Although the trend 
of modern heating and ventilation in this country is 
undoubtedly in favour of radiant heating, yet hot air 
heating for small houses, &c., may find favour with 
some, on account of the relatively low cost of installa- 
tion. The work contains many useful graphs, and can 
be recommended as a valuable addition to existing 


literature. 


The proceedings of the thirty-sixth meeting of the 
French Institution of Naval Architects, which was held 
in Paris from June 1 to 3 of last year, are given in full 
in the Bulletin de Association Technique Maritime 
et Aeronautique, vol. xxxvi, a volume of close upon 
900 pages. The papers read and discussed numbered 
31; they dealt with marine engines, their component 
parts and accessories, with the hull, and with aero- 
planes and theirengines. The proceedings were opened 
by the President, Mr. E. Rousseau, who reviewed 
in his speech the progress recently made in ship- 
building, the present-day tendencies in regard to 
future developments both in the construction of the 
hull and in that of the propelling machinery, conclud- 
ing with interesting remarks concerning aerial navi- 
gation, Taking a few points at random, and with 
reference, first, to the Diesel engine, Mr. Rousseau 
stated that this type of engine did not appear to have 
been adopted for naval purposes to any very great 
extent since it had been selected for the German 
cruisers. The French Navy, like the British, had not 
yet decided to give preference to this type of engine 
for the propulsion of heavy surface ships, but was quite 
ready to adopt it if and when the time came. There 
was a definite tendency to increase superheat in the 
French Navy. The developments carried out in electric 
welding, combined with the extension in the use of 
light metals for the accessory parts of the hull, and 
in engine details, had contributed extensively to a 
large saving in weight. Electric welding was also 
being largely used in building up the main framing of 
ships’ hulls. New methods were coming to the front, 
such as welding in an inert atmosphere. In regard 
to merchant ships, the use of internal-combustion 
engines for their propulsion continued to increase. In 
1927 the tonnage of motor ships constructed was 62-8 
per cent. of that of steamers, whilst in 1930 the pro- 
portion of the former was 126 per cent., and it was 
135 per cent. in 1931. In the matter of electric propul- 
sion, tests were being carried out on a large variety of 
ships, from large liners down to the smallest units. He 
referred also to the liner |’Atlantique, since lost to the 
French Mercantile Marine by fire at sea. 








The ease with which it is possible to cast in a single 
piece parts of machines or other constructional details 
of complicated shape has often led to unnecessary 
expense where the designer has been insufficiently 
acquainted with foundry technique. Comparatively 
slight modification in the design, without diminishing 
in any way the practical utility of the part in question, 
frequently can and does facilitate the moulding and 
also reduce the risk of defective castings. While this 
is to a large extent given due consideration so far as 
hand moulding is concerned, the increasing use of 
moulding machines and mass production have intro- 
duced special methods of moulding which are not so 
generally known. ‘These are dealt with in a small 
handbook by Robert Lehmann, Wirtschaftlicher kon- 
struieren-billiger giessen. (Berlin: V.D.1I.-Verlag, price 
4.20 marks). In this the author, with the aid of 
numerous illustrations, shows not only how to reduce 
the cost of casting by appropriate design, but also that 
the machining required for the assembly of parts can 
frequently be eliminated by taking advantage of the 
accuracy with which moulds can be made on machines. 
The various types of moulding machines are briefly 
described, the use of stripper plates and the importance 
of suitable location of the parting being dealt with. The 
production and arrangement of cores is also discussed, 
as well as the use of mechanical methods of withdrawing 
projecting parts of patterns in order to dispense with 





cores as far as possible. 
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MAGNETIC-CLUTCH FLOW RECORDER AND CONTROLLER. 


CONSTRUCTED BY MESSRS. C. F. TAGLIABUE MANUFACTURING COMPANY, ENGINEERS, BROOKLYN, N.Y., U.S.A. 
Fig. 2. 
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MAGNETIC-CLUTCH FLOW 
RECORDER AND CONTROLLER. 


Figs. 1 to 4, on this page, illustrate a flow controller 
possessing a number of unique features, manufactured 
by Messrs. C. F. Tagliabue Manufacturing Company, 
of Brooklyn, N.Y., U.S.A. The instrument itself is 
shown in outside view in Fig. 1, while Figs. 2 to 4 give 
sections showing the movement. The main move- 
ment is of the float type, the float being of stainless steel, 
working in a low-pressure chamber containing mercury 
and connected with a high-pressure chamber, also partly 
filled with mercury, the two being coupled by a mano 
meter tube. From these particulars it will be concluded, 
as indeed is the case, that the controller works on the 
differential pressure system in conjunction with an 
orifice in the flow line. One of the most interesting 
points about this instrument is that all internal working 
parts are submerged in mercury, and are thus pro- 
tected from corrosive liquids, &c., without the use of 
interposed sealing devices; further, all the internal 
parts are made of stainless steel. There are no levers 
between the float and the pen movement, so that the 
effect of angularity is avoided, and there is no lost 
motion, calibration thus being permanent. 

It will be noted from Fig. 2, that a chain is attached 
to the float in the low-pressure chamber, and passes 
round a small drum below, to which it is attached. 
This drum is mounted on a hollow fitting provided with 
two bearings in which the drum spindle is carried. 
A light stainless-steel spring is coiled round the spindle, 
to keep the chain on the drum under slight tension, 
and the whole interior of the hollow mounting is filled 
with mercury. Towards the right-hand end of the 
chain drum spindle there is a stainless-steel block, which, 
aa will be clear from what has been said above, rotates 
under the direct influence of the float. The hollow 
mounting or cylinder, of stainless steel, is tested to 
over 5,000 Ib. pressure, but its walls are only y in. 
thick. Outside this cylinder is a double-pole magnet, 
M, Fig. 4, formed of two semi-circular pieces of cobalt 
steel, with two-pole pieces between them diametrically 
opposite. This magnet is mounted with balancing 
weights on a short spindle, ard is free to revolve round 
the cylinder, following the movement of the rotor 
operated by the float. The spindle on which the magnet 
is mounted is carried in ball bearings, and passes 
through into the instrument case, terminating in a 
small pinion, which drives the pen movement. 

Turning now to Fig. 3, it will be seen that the 
high-pressure chamber is not a plain parallel-sided 
cylinder, but is machined to give a parabolic-curved 
interior contour. Although straight-sided chambers 
ean be supplied, the form shown is to be preferred, as it 
enables charts to be used having uniformily-graded 
units throughout the range. The advantage of this is 
obvious on comparing charts with uniform and progres- 


(726 8) 


























(7260) 


sive spacing, especially at small flow. The range of the 
instrument can be altered by changing from one to 
the other of five high-pressure chambers, the one low- 
pressure chamber being retained throughout. At the 


base of the high-pressure chamber there is a needle | 


valve. This is provided to damp out oscillations, 
and can be adjusted from outside the instrument. 


Above it is a check valve, provided to prevent the | 
mercury being blown out of the limb in the case of a | 


differential pressure being set up exceeding the range 
of the chamber. 


The valve is double, and upper and lower seats are | 


provided in the limb. The spindle on which the two 
small valves are carried also carries a mass of stainless 
steel, forming part, in fact, of the upper valve. Being 
immersed in mercury, this mass has buoyancy and 
tends to rise. In the upper part of the chamber is 
a free weight, carried in a yoke, and just under this 
weight the valve spindle is fitted with a collar. If 
a negative differential pressure is set up, the mercury 
falls in the float chamber and rises in the other, floating 


the free weight just referred to and allowing the check | 
valve spindle to lift, until the bottom valve rises on to | 


the lower seating. If an excessive differential pressure 
should develop, the mercury will fall in the right-hand 


limb (Fig. 3), and with it the check valve, closing the | 


latter down on to the upper seating. 

The apparatus is tested to 5,000 Ib. per sq. in. 
for use up to 2,500lb. The instrument embodies 
control features. 


Soctety or Cuemicat Inpustry.—Professor W. A. 
Bone, F.R.S., of the Imperial College of Science and 
Technology, South Kensington, London, 8.W.7, has been 
awarded the medal of the Society of Chemical Industry in 
recognition of his researches into the mechanism of 
combustion. The medal, which was instituted in 1896, 
is awarded 
to applied chemistry by research, discovery, invention, or 
improvements in processes. 
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'THE INSTITUTION OF MECHANICAL 
| ENGINEERS; NORTH - WESTERN 
BRANCH. 


A meetrine of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
| Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, April 6, 1933, when a paper entitled ‘“‘ The 
Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,” was read by Mr. L. W. 
Schuster, M.A. The early part of our abstract of the 
paper which was also read at London, on Friday, 
| April 28, will be found on pages 488 and 554, ante. 
An account of the discussion in London was given on 
page 496 ante. The chair at the Manchester meeting 
was taken by Mr. H. L. Guy who referred to the 
educative aspect of failures in machinery. 

The discussion was opened by Mr. E. W. Colbeck. 
The practice of sending a faulty part to an outside 
laboratory for examination and report, without full 
particulars of running conditions, &c., was, he said, very 
common and not quite fair to the metallurgist con- 
cerned. If the metallurgist could go to the spot and 
|examine the broken parts, discussing them with the 
persons who had been responsible for their mainten- 
ance, before proceeding with a detailed examination, 
his chance of arriving at a correct solution would be 
greatly increased. He felt, however, that the metallur- 
gist was more likely to be of real service to the engineer, 
not after a machinery breakdown but during the 
construction of the parts. In many instances, compli- 
cated testing, particularly complicated mechanical 
| testing, of parts, was absolutely unnecessary. He 
believed that the three most valuable ways of examining 
a forging on delivery were a macroprint, a sulphur 
print and a cross-impact test. In many of the examples 
shown in the paper, the speaker said a macroprint of 
the material would have shown up its characteristics. 
Serious segregation and piping, for instance, were 
quickly and easily detected. The sulphur print would 
confirm the distribution of sulphur and, together with 
the macroprint, would give very valuable information 
as to the methods employed in forging the part. The 
impact test would undoubtedly show up any faulty 
treatment. 

In the early part of the paper some examples had 
been given of shafts that had given long service though 
containing serious piping and other defects in the 
centre. It was necessary to use caution before deciding 
that such defects were not important, the explanation 
of the long life was, probably, that the shafts had, by 
present-day standards, an abnormally high factor 
of safety. Steels of continually improving quality 
were now being produced, and the designer, thus 
rendered more confident, was reducing his factor of 
Shafts thus designed and 


|safety to some extent. 
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in the condition of some of those shown in the paper 
would hardly give the 30 or 40 years life of the old 
shafts. On the subject of chemical embrittlement, 
he would inquire whether the author had met with 
any case of the failure of either high-grade wrought iron 
or of Armco iron due to this cause. 

Mr. R. W. Bailey commented first on the sulphur 
threads, sometimes termed ghost lines, which were a 
normal characteristic of all ingots over 20 in. in diameter, 
and which were clearly indicated in some of the figures 
in the paper as appearing on the surface of a shaft 
journal. His experience was that such threads were 
not, in themselves, a source of danger in carbon steels, 
but with alloy steels, in which unfortunately they were 
not so prominent, the case was different. Most shafts 
in present-day practice were, as a rule, subjected to a 
fairly uniform twisting moment, and the risk of sulphur 
streaks giving rise to failure was non-existent. The 
shaft failures illustrated in the paper with sulphur 
streaks might have been subjected to an irregular 
torque such as was found in a single-crank engine. The 
longitudinal cracking caused by cold water poured on 
a journal had been referred to but similar cracks could, 
he thought, arise from other causes. If a bearing 
heated up rapidly, the outer zone of the shaft would 
be in a state of compression due to its expansion, 
which would be at a quicker rate than the inner portion. 
Should the point be reached when there was yielding 
of the material as the shaft cooled down, the outer 
zone of the shaft would be in a state of tension and 
longitudinal cracks might appear. It was difficult to 
account for these cracks, but this heating effect might 
provide one explanation. In large forgings the sul- 
phur streaks had to be regarded as a normal charac- 
teristic. In nine cases out of ten, when a journal 
was turned up and found to contain streaky elements, 
particularly if they broke open and slag came out, it 
would be found that they were not sulphide inclusions, 
but the silicates which congregated towards the bottom 
end of the ingot, and they might or might not give rise 
to trouble. 

Mr. Bailey then illustrated his point by the display 
of some sulphur prints showing the difference between 
the two ends of an ingot as to defect-producing condi- 
tions. He had had fatigue tests made some years ago 
upon material of a shaft which had been scrapped on 
account of silicate inclusions. The tests were of the 
alternating torsion type and did not reveal any marked 
inferiority of the material. If that were a general 
condition, it lent some support to the suggestion that 
the reason for the spread of this type of crack was 
primarily a condition of stress existing in the outer 
zone of the shaft, viz., very severe tension set up when 
a journal was heated up rapidly and subsequently cooled 
down without the use of water. Mr. Bailey then referred 
to other figures in the paper showing a broken crank 
web which had been overheated during manufacture 
and a photomicrograph of the resultant burned metal. 
He exhibited a portion of a core taken from a rotor 
forging to illustrate the formation of a burned micro- 
structure. It was customary, he said, to take cores 
from the whole length of such a forging, a practice which, 
incidentally, was instructive with regard to the condi- 
tions existing inside ingots. The specimen contained a 
number of cavities which were very clean. Material 
of this kind, when forged down, would close up com- 
pletely, but the grain boundaries would admit oxida- 
tion which would result in general decarbonisation, 
giving the effect shown in the photmicrograph of the 
burned metal. The fissures shown in the figure in 
question in the paper were ringed with a zone of 
ferrite, but he had some photographs of a somewhat 
similar specimen taken from a rotor forging, in which 
the fissures were ringed all round the boundary with 
pearlite. Analysis of the material suggested that 
aluminium had been too generously added in treating 
the steel for de-oxidation, and that the inclusions 
in this particular case were aluminium oxide, which 
accounted for the presence of pearlite instead of ferrite. 

Mr. G. N. Shawcross said that probably most of the 
members present had had more to do with the preven- 
tion of failures than with post-mortem examinations of 
them, yet, speaking as a railway engineer, he would say 
that such examinations were a useful supplement to 
the very careful inspection that was carried out in 
that branch of engineering. He had found much of 
value in the use of the sulphur prints referred to by 
Mr. Colbeck, particularly if the process were used 
before the parts went into service. There was little 
trouble with main-line locomotive axles, which would 
run for twenty-five years without showing defects, 
but the crank axles needed greater attention. As the 
paper had shown, crank axles were liable to certain 
defects, and a hammering process had to be carried 
out in the search for the fine hair-line cracks which 
would reveal them. The method of taking test pieces 
of a crank, shown in Fig. 35 (see page 555, ante) before 
the shaft went into service was, he agreed, a good one. 
They had hitherto relied on a tensile test piece taken 
at right angles to the flat of the web. In designing 
connecting rods, care was taken to avoid drilling oil 








holes through them, a fitting on the brass was adopted 


instead. Straps and cotters were not used. Case- 
hardening was troublesome, as it often resulted in 
cracks, and it was avoided as much as possible. He 
had had a good deal to do with boilers, and had come 
across corrosion and cracking from various sources, 
but he had never met with a case of chemical embrittle- 
ment. It would be interesting if the author could 
show an actual example. 

Mr. G. E. Windeler, referring to the cases of failure 
given in the paper as arising from holes drilled through 
crank pins, said that his experience led him to recom- 
mend the very careful rounding-off of such holes at 
the surface of the pin. He had not heard of any 
failures in cranks so finished. Possibly some of the 
failures of crank webs illustrated might have been due 
to misalignment of the shaft rather than from stresses 
arising from the working load. The fractures of bolts 
at the end of the thread could be avoided by grinding 
the bottom of the thread at that part. The method 
of preventing a bolt turning by putting a pin in the 
shank just below the head was very mischievous ; a flat 
should be put on the head or a stop pin put through it. 
He endorsed the view that connecting rods should have 
solid ends. In internal-combustion engines this had 
been found to be a point of vital importance. 

Mr. A. Jeans said he was interested in that part of 
the paper dealing with chemical embrittlement. It 
was possible that in boilers of great age, working under 
conditions which involved the use of alkaline water, 
the explanation of failure due to chemical embrittle- 
ment might be correct, but whilst admitting this, he 
was of opinion that many of the cracks and fractures 
leading to failure had been set up in the course of 
manufacture. These cracks were often so minute that 
they passed unnoticed, but they were incipient sources 
of trouble. Some of the practices condemned in the 
paper, such as rivets out of line or excessive caulking, 
had not, unfortunately, been entirely eliminated in 
present-day practice. Again, there were shortcomings 
in handling. Thus, if a plate 2 in. thick had been bent 
cold to a diameter of 4 ft., to form a boiler drum, 
trouble was likely to arise, while, however much 
care and time was spent on the forming of the butt 
straps, machining of plates, &c., there was great risk 
of mishandling in the riveting machine. In many 
cases these were wholly in the hands of the workmen, 
and it was doubtful if the riveting pressure was always 
kept within the correct limits. 

Dr. T. B. Morley took the view that the explanation 
of machinery breakdowns should be sought for in the 
mechanical direction rather than the metallurgical one, 
though this latter was important and even essential 
in a number of cases. He thought that the failure of 
a piece of machinery was evidence that it was due to 
a condition of stress or a condition of service that had 
been too much for it, and it might be that the actual 
conditions of working had exceeded those for which it 
had been designed. Connecting-rod bolts had been 
mentioned. There was now sufficient information 
available to enable those crudities of design in this 
item, responsible for many disasters, to be avoided, 
but there was always a possibility of the mounting up 
of conditions beyond what the designer expected. 
One of these troublesome possibilities was excessive 
speed, and it was not generally recognised with what 
extreme rapidity inertia stresses were built up by 
anything that led to overspeeding. He knew of one 
failure of an engine owing to deliberate overspeeding, 
and another due to overspeeding consequent upon the 
failure of a governor detail. One form of investigation 
had not been mentioned in the paper, and might be 
useful in connection with trouble in high-speed machin- 
ery. During the war there had been cases of failure 
of valve springs on aeroplane engines which had been 
difficult to understand. By means of a slotted rotating 
disc through which a beam from an are light was 
directed intermittently at very short intervals on to 
the valve, levers and springs, the motion could be 
conveniently examined. These were moving at 
about 1,500 oscillations per minute, and, by proper 
regulation of the flashes of light, the effect of sufficiently 
slow movement to render every phase of the oscillation 
visible was obtained. This particular investigation | 
showed that the coils of the springs were actually closed | 
at one stage of the movement. 

Mr. J. 8. G. Primrose said that what appeared to be 
the crux of almost the whole of the paper was the 
formation of the skin crack from which an extension | 
took place gradually. He thought that the study of | 
this extension, interesting as it was, should be sub- 
ordinated to investigation of the method of formation 
of the crack in its primary form. This was simply a 
case of going back to considerations of shock or fatigue. 
The former could not be designed for, but fatigue was 
a thing all could aim at eliminating, first of all by 
selecting material in accordance with the very best 
heat treatment and analysis, and secondly by seeing 
that it had not got segregations. He thought the 
statement in the paper that a crack, once started, 
would develop more quickly in a non-ductile than in 











a ductile material, and its progress would be retarded 
when the material was fibrous, could only hold if the 
progress of the crack were across the fibre. The 
reverse would be the case if it were along the fibre—a 
point which might be lost sight of. Referring to 
figures in the paper showing an overheated structure, 
and the same one after correct heat treatment, Mr. 
Primrose pointed out that the very small change thus 
shown in the microstructure would bring about a very 
large change in the ratio of the elastic limit of the 
material to its ultimate tensile strength. The increase 
in the elastic limit in relation to tensile strength was 
a very great preventive of the little initial crack 
which led to serious breakdowns. The remarkable 
photograph of a fractured spline shaft reproduced in 
Fig. 53 of the paper provided an object lesson of the 
importance of heat treatment on a piece of material that 
was notched on the circumference. 

Mr. Manning supplemented the examples of flywheel 
breakdowns given in the paper by citing cases in 
which a considerable stress had been put on the boss, 
probably by the number of keys fitted in it. Turning 
to the subject of chemical embrittlement, he said that 
he was certain such a condition existed, as it was found 
in chemical plant used for the manufacture of caustic 
soda. It had been shown by a Mr. Bell, working in 
Germany, that in boiler work, high concentrations of 
alkali occurred in very narrow cracks or openings such 
as the sprung edge of a riveted seam, although the 
concentration in the body of the vessel and the water 
generally was quite reasonable. Although chemical 
embrittlement was a danger, however, it had been shown 
that by correct regulation of the concentration of certain 
other radicles, particularly the sulphate radicle, its 
occurrence could be avoided. 

Mr. G. A. J. Begg inquired to what extent the 
strength of a structure would be reduced by such 
sulphur inclusions as those shown in the paper. In 
connection with the fractures stated to be definitely 
due to sulphur inclusions and other defects in the 
metal, no mention had been made of the actual stresses 
at the point of fracture. It would be interesting to 
learn to what extent the metal had been weakened at 
these points, and also to know whether the sulphur 
content of the metal had been increased in the region 
of the sulphur inclusions. He wondered whether it 
were possible to judge from the chemical analysis of 
the steel containing such inclusions if the metal were 
faulty. 

Mr. Schuster, in replying to the discussion, said 
that he agreed with Mr. Colbeck that complicated 
tests were not necessary and that even the tensile test 
was seldom essential. As to the possibility of shafts 
of defective material giving long life on account of low 
stresses, in a recent instance a life of forty years had 
been had from over-heated material, the working 
stress being as high as 9 tons per square inch. Over- 
heating material did not reduce its tensile strength, 
and the central defects in the shafts referred to had 
a barely appreciable effect on the strength. In a large 
number of instances the designed stress was governed 
by stiffness. He had had no experience of the failure 
of Armco iron or wrought iron from chemical embrittle- 
ment. With regard to the ghost lines on shafts 
referred to by Mr. Bailey, his experience was that in 
engine shafts they were, more often than not, absent 
from the surface, being nearly always below it. He 
had come across sulphur threads at the surface of 
journals, in the quantity shown in the figures referred 
to, in two instances only of some hundreds of broken 
crankshaftsexamined. Their position naturally largely 
depended on the manner in which the shaft had been 
forged. The point he had endeavoured to make by 
reproducing the prints in question was that the par- 
ticular form of sulphur threads shown might be a 
source of trouble. In the two instances in which the 


| ghost lines had opened up without the use of water, 


the cause, in his opinion, lay more in the overheating 
of the journal than in the nature of the stress. Other 
evidence had not been easy to obtain, as overheating 
was undoubtedly caused by particles of non-metallic 
matter that entered the bearing as soon as the threads 
opened up. With regard to the nature of the stress, 
Fig. 20 (see page 554 ante) showed a shaft of a tandem 
compound steam engine with an overhung crank, the 
drive being transmitted by rope from the flywheel. 

As far as his experience was concerned, small longi- 
tudinal cracks, such as were described in the paper, 
had not been formed unless water had been used to 
cool journals or the surface of the journals had con- 
tained paths of weakness. It was only natural that, 
when thus aided, cracks should be formed more readily 
than when heating-up was the sole cause. The spread- 
ing of such cracks was the result of stress, though in 
the second instance of a broken shaft with marked 
longitudinal cracks at ghost lines, careful investigation 
had shown that the ghost lines did not lead to the 
failure, but only to trouble owing to overheating of the 
journals, The journal marks mentioned in the paper 
were, in each instance, sulphur threads and not silicate 
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threads. He endorsed Mr. Shawcross’s advocacy of 
solid connecting rod ends instead of straps. This 
practice had been recommended by his own company 
for many years as, previously, there had been many 
cases of failure of straps at the oil holes. He, further, 
agreed with Mr. Windeler as to the rounding of holes 
in such parts as crank pins. This was a step in the 
right direction, but it could not be regarded as an 
infallible cure; for example, in one of the examples 
of fracture through an oil hole shown in the paper, 
the hole had been well chamfered. Alignment of 
shafting was generally the first point investigated 
when failure had occurred. Mr. Jeans was right in 
stating that the majority of troubles in boiler plates 
were due to bad workmanship. Even chemical 
embrittlement did not lead to failure unless the plate 
were stressed beyond the yield point. 

Continuing, Mr. Schuster said that in connection 
with Mr. Primrose’s remarks on the development of 
cracks in fibrous material, the statement in the 
paper referred only to incipient transverse cracks and 
he would alter the wording to make the point clearer. 
Fibre did, of course, assist the extension of a longitu- 
dinal crack. As to the relationship between the elastic 
limit and microstructure, he agreed that the limit of pro- 
portionality was altered by certain heat treatments and 
had referred to it when discussing the microstructure of 
the fractured shaft shown in Fig. 46, page 556, ante. 
At the same time where there was no danger of deforma- 
tion of the part he did not attach overmuch importance 
to the value of the limit of proportionality. It was a 
factor that could be increased appreciably by overload 
without materia] loss in ductility, and he was not 
convinced that it had an appreciable influence on 
failure in service, even if it did smn to be exceeded 
On the other hand, ductility and 
importance. In reply to 


for a short time. 
toughness were of great 


Mr. Beggs’ questions he would say that sulphur threads | 


had no effect at all on the tensile properties of the metal 
or those disclosed by transverse tests, but, though 
they were, as a rule, harmless, they might, under 
certain circumstances as described in the paper, lead 
to longitudinal weakness. In general, a ghost 
area was such a small proportion of the whole that a 
chemical analysis was not a suitable means of detection. 
A transverse sulphur print was the best way of identify- 
ing the threads. 


THE PRODUCTION OF SHERRITE 
STEEL SHEETS. 

Tue coating of thin steel sheets with other metals, 
for protective and decorative purposes has been 
practised for many years, and some of the processes 
employed have given rise to industries of great magni- 
tude, consuming annually considerable tonnages of 
steel. The tin-plate and galvanising industries, in 
which the sheets are coated, respectively, with tin and 
with zine by hot-dipping processes, are the most 
important. The electro-deposition on steel of these 
two metals is also carried out commercially in the case 
of various articles, but tin-plating is restricted to certain 
applications, while zine electro-plating has, so far, not 
been used to any extent for sheets. Recently, however, 
Mr. Sherard Cowper-Coles, the inventor of the well- 
known Sherardising process, after many years of 
research work, has developed a& process for electro- 
depositing zine on steel plates and has evolved a con- 
tinuous automatic machine which, we understand, can 
coat standard-sized sheets, similar to those at present 
utilised in the tin-plate industry, at the rate of several 
a minute. We have had the opportunity of inspecting 
some of these machines in the workshops of Mr. Cowper- 
Coles, at 11, Thames-street, Sunbury-on-Thames. In 
its simplest form the apparatus consists of a bath of 
electrolyte, through which the sheet, constituting the 
cathode, is passed several times until the deposit is of 
the required thickness. The anodes, which are in the 
form of bars, are placed across the top of the bath and 
dip into the electrolyte. At the entry end of the 
apparatus is an inclined plane on which the steel sheet 
is placed by hand. It slides down this and, at the 
bottom, is caught between two steel rollers, the bearing 
of the lower one of which is connected to the negative 
pole of an electric generator, The rollers, which are 
electrically driven, propel the sheet through the bath 
of electrolyte, below the anodes, and suitable guides 
immersed within the bath direct the sheet into a second 
pair of rollers, also connected to the negative pole of the 
generator and standing at the exit end of the bath. 
Further guides then return the sheet over the bath and 
drop it once again on the inclined plane at the starting 
point, and the cycle of operations is repeated. When 
the deposit is judged to be of sufficient thickness, the 
guides are opened and the rollers at the exit end of the 


bath propel the plate into an adjacent tank of water 


where it is washed. 

Continuous automatic plants, which are being 
constructed for coating large sheets for the motor-car 
industry and for the production of coated plates for 


line | 


metal-box manufacture, consist of a train of baths and 
vats similar in principle to the unit plant just described. 
The plates or sheets are fed in at one end and propelled 
by means of rollers and guides first into a pickling vat, 
then into a washing bath, then into one or more deposit- 
ing baths, finally being sprayed with water, passed 
through rubber rollers to remove excess moisture, and 
dried by passing over electric resistance heaters. The 
coated product, to which the name Sherrite steel sheet 
has been given, possesses a uniform, matt and grey 
surface, which, it is claimed, does not rust, even at a 
cut raw edge. This, needless to state, is a great advant- 
age when stampings, such as boxes and caps for bottles, 
are being made. Moreover, when the sheets are used 
for motor-car bodies, mud-guards, &c., we understand 
that no first or priming coat is necessary, and that 
after being placed in service, rust will not creep beneath 
the coat of enamel. Mainly on account of the much 
lower price of zinc, as compared with tin, it is claimed 
that Sherrite sheets can be produced at a cost con- 
siderably lower than tin-plate. Another advantage is 
that close-annealed sheets can be used instead of bright 
or hard-rolled steel plates. The former are not only 
cheaper, but are capable of being stamped or worked 
more readily and are not so severe on the dies. We 
were also informed that the coated sheet provides a 
very suitable surface for printing. This claim certainly 
appears to be substantiated by a number of sample 
plates of metal-box lids which we were shown. These 
were printed in colours ready for stamping, and their 
surface and general appearance seemed to be in every 
way satisfactory. 

The process has been extended to the coating of steel 
sheets with brass and copper, and the Sherrite plates 
produced possess a smooth and bright surface. The 
apparatus employed is identical, it being only necessary 
to change the anodes and electrolytes. 


BRITISH CENTRAL AFRICAN 
TRADE. 

THERE are two territorial names on the map of Africa, 
viz., Nyasaland and Rhodesia, which bring to mind 
the vision and courage of two great British pioneers, 
| Livingstone and Rhodes, who were of one mind, though 
|actuated by different motives and employing different 
means, in their desire to give the blessings of civilisa- 
tion to the natives of what had for long been termed 
the Dark Continent. Great as were their respective 
works, they led to still greater achievements, through 
the quickening of the imaginations of their fellow- 
countrymen, who followed them and continued the 
development of what had been started, building upon 
the sure foundation of the confidence of the natives, a 
heritage from their great leaders, which it has ever been 
the endeavour of all to maintain. As time passed, the 
measure of the good work of the missionary explorer, 
the far-seeing commercial organiser of colonial ex- 
pansion, and those who continued their work, could be 
judged by the well-being of the people, and the growth 
of their creature comforts through the expansion of 
trade, and the immediately visible potential prosperity 
of the region. Not even depression on the scale which 
the world is now suffering could hide the possibilities 
of these great endeavours from view, or reduce the 
appreciation of their significance to the future of the 
British Commonwealth of Nations. What is the 
present position in the march of progress of these 
colonies can well be gathered from two recent reports, 
published by H.M. Stationery Office for the Depart- 
ment of Overseas Trade.* 

Northern Rhodesia is in a different position from 
the other colonial territories in the heart of Africa, in 
that her prosperity is dependent almost entirely upon 
the fortunes of the mining industry, rather than 
upon some phase of agricultural development. Such 
activities require machinery and plant, and constitute 
the greatest need for the importation to the pro- 
tectorate of United Kingdom goods. In recent times 
demands have been reduced considerably and this 
contraction of overseas’ trade must persist until the 
mining industry returns to prosperity again. It 
may be emphasised that Northern Rhodesia has never 
in the past, to any preponderating extent, been a 
market importing recurrent consumption goods directly 
from overseas, but has rather relied upon obtaining 


supplies from stocks in Southern Rhodesia and the | 


Union of South Africa. The apparent result of 
present conditions upon United Kingdom trade is 
thus very marked. To-day, through the effects of 
the United Kingdom leaving the gold standard, there 
is a tendency towards an increase in the proportion of 
direct importation of British goods, but the total 
| demand is reduced. 


| * Economic Conditions in East Africa and in Northern 
| Rhodesia and Nyasaland, by Colonel W. H. Franklin, 
with the assistance of Mr. C. Kemp. Price 2s. 9d. net ; 
and T'rade Conditions in Southern Rhodesia, by Mr. J. W. 
Brigden. Price 1s. 6d. net. 


In Kenya, Uganda and Tanganyika imports of light 
railway equipment, for use on plantations, has dropped 
very considerably as a direct result of the depressed 
price of sisal and the consequent cessation of develop- 
ment work. In bar iron and steel and in sections, the 
United Kingdom share of the trade has been fairly well 
maintained, and the same is true regarding sectional 
buildings and baling iron but, up to the time of the 
suspension of the gold standard, much trade was lost 
to the Continent in constructional steelwork, nails. 
screws and non-enamelled hollow-ware, and to Japan 
for enamelled goods. Immediately sterling was taken 
off the gold standard the position changed to the 
benefit of the Home Country, though the improvement 
was hampered by the restriction of total demands. 
Wire is a further example of a commodity for which 
the prevailing conditions favour the United Kingdom 
against the Continent as the source of supply, and in the 
materials used for fencing the Home manufacturer has 
a position much stronger than it was some few years 
ago. Threatening competition from Belgium in the 
market for galvanised corrugated sheets has also 
been held up through the new conditions. The 
importation of non-ferrous metals, other than alu- 
minium and tin, remains small. Pressed aluminium 
hollow-ware is now being produced in increased 
quantities in Kenya and Uganda, and although its 
competition with imports cannot yet be said to be 
intense, it must eventually cause a gradual decline in 
overseas trade. One factory is under the virtual 
control of United Kingdom interests, and its importa- 
tion of Home-produced aluminium sheets has been on 
such a scale as to reduce the importance of Germany, 
France, Switzerland and the United States as sources 
of supply. In face of Japanese competition the United 
Kingdom has increased its participation in the tin 
supplies, in the form of bars and sheets. 

In the classification of cutlery, hardware and imple- 
ments a fall of over one-half during the past two years 
affords evidence of the magnitude of the depression of 
the agricultural interests in British East and Central 
Africa. The figures illustrate a definite tendency to 
wards a marked division between goods of high quality 
and manufactures of low price. Where a large body 
of native labour is employed, and breakages and thefts 
are an important consideration, the first cost of imple- 
ments is an important matter. It is in a sense un- 
fortunate that the present tendency for the United 
Kingdom to displace the United States as the source 
of supplies of good quality tools and agricultural 
implements should have occurred at a time when 
through restriction of total purchases the Home pro- 
ducers are not able to consolidate their gains and pos- 
sibly ensure the permanent retention of the market. In 
the field of electrical equipment, for power supply and 
utilisation and for wireless, there is a definite indication 
of a proportionate gain of trade by United Kingdom 
producers against all competition. Much the same 
can be said of steam plant, though the total demands 
are much reduced. The disparity in prices of British 
and American pumps, however, is still so marked 
that even the depreciation of sterling is not sufficient 
to cause any change in the source of origin of this 
class of import. 

In Southern Rhodesia, thanks to excellent organisa- 
tion, the United Kingdom maintains its hold upon a 
fair share of all the trade in agricultural machinery 
and implements, while Canada has much of the market, 
which the United States is fast losing. In many 
engineering products there is but little opportunity for 
non-British suppliers. Locomotives, stationary and 
portable engines, electrical machinery of all types, 
machine tools and other industrial equipment are all 
obtained from the United Kingdom in preponderating 
proportions, when compared with foreign productions. 
There are, however, examples of fierce competition 
to be found, such as that of American mining machinery. 
Pipes and pipe fittings have afforded Germany in- 
creased participation. Numerous instances have come 
to notice recently of goods from countries still on the 
gold standard proving impossible of purchase, on 
account of cost, with the result that the United King- 
dom has been sought as an alternative source of supplies. 
Such conditions appear to apply particularly to engineer- 
ing requisites, such as packings, tools and works stores 
requirements generally, though they are also to be 
found in relation to other markets. It is to be hoped 
that the increased share in all these fields can be main- 
tained when the total demands are augmented by the 
removal of the depression. Much is to be anticipated 
|from the appreciation of the quality of British goods, 
which is being brought home through actual experience, 
and the characteristic of the United Kingdom traders 
of adhering consistently to the standards of samples 
| cannot but have a good effect. 





CANADIAN AsBEsTos.—The production of asbestos in 
the Province of Quebec totalled 16,887 tons during the 
| first quarter of 1933, as compared with 26,833 tons in 
| the corresponding period of 1932. 
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67,200-KW. TURBO - ALTERNATOR 
FOR THE BATTERSEA STATION 
OF4 THE LONDON POWER COM- 
PANY. 


A SHORT time ago* we gave a general account of the 
new Battersea station of the London Power Com- 
pany, in the course of which it was mentioned that 
the generating plant consisted of two 67,200-kW 
turbo-alternators, which had been manufactured by 
Messrs. The Metropolitan-Vickers Electrical Com- 
pany, Limited, Manchester, and Messrs. The British 








the electrical group shown in Fig. 2, which consists 
of a 80,000-kVA alternator generating three-phase 
current at 11 kV and a frequency of 50 cycles when 
running at 1,500 r.p.m.; of a 6,250-kVA service 
alternator generating three-phase current at 3 kV 
and 50 cycles, and of two exciters. The overall 
length of the set is 102 ft. 

The high-pressure cylinder of the turbine, which 
is shown with its rotor in Fig. 3, below, is of steel 
throughout, the top and bottom halves each being 
a single casting, and contains nineteen low-velocity 
impulse stages. The diaphragms in this cylinder 
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Thomson-Houston Company, Limited, Rugby. These 
machines were built to the same specification and 
the more detailed description which, by the per- 
mission of Dr. 8. L. Pearce, engineer-in-chief of the 
London Power Company, we are able to give below, 
therefore applies equally to both. 

The turbines are designed to operate on an initial 
steam pressure of 575 lb. to 600 Ib. per square inch 
and a steam temperature of 850 deg. F. Their general 
construction will be clear from Figs. 1 and 2, Plate 
XXXIV, which are sections through the steam and 
electrical ends, respectively. As will be seen from 
Fig. 1, the turbine consists of high-pressure, inter- 
mediate pressure and low-pressure cylinders, all of 
which are direct coupled in line. It is connected to 








* See ENGINEERING, page 89, ante. 








HIGH-PRESSURE AND INTERMEDIATE-PRESSURE CYLINDERS ON TEST BED. 


are of the built-up type, and consist of steel plate 
centres to which independently-machined nozzles of 
nickel steel are riveted, as shown in Fig. 7, page 586. 
This construction, it is claimed, ensures rigidity 
and robustness combined with a high degree of 
nozzle efficiency, The horizontal joints of the 
diaphragms are provided with spigots to prevent 
interstage leakage, while the diaphragms them- 
selves are so supported that they are obliged 
to expand concentrically with the shaft and thus 
maintain the joint steam-tight. There are thus three 
sets of keys and key-ways on each half of the dia- 
phragm. Two of these are located at the sides 
near the cylinder joint and allow the diaphragm 
to move horizontally only, while the third is 
arranged on the vertical centre line and confines 
any movement there to a vertical direction. Thus 





the diaphragm can only expand radially in its 
groove, a clearance being provided round its peri- 
phery for that purpose. The horizontal keys can 
be inserted after the diaphragm is in position, 
being retained in place by pins which are 
driven from the cylinder joint face. The inner 
peripheries of the diaphragms surrounding the shaft 
are fitted with radial-clearance packing rings of 
the comb type. These are of similar design to 
those comprising the exhaust end gland of this 
cylinder, which is described below, and embodies 
the same “ self-clearing’’ principle. Each ring is 
carried in a groove and is backed by a series of flat 
springs, which allow the entire ring to move, in 
case contact is accidentally made with the corres- 
ponding surfaces of the moving portion of the gland 
on the disc hubs. 

The wheel discs of both the high and intermediate 
pressure rotors are of the rigid type, so that the 
critical vibration for each node pattern lies well 
above any impulse that is likely to be set up in the 
turbine. The fact that the effect of rotation is to 
increase the natural frequencies has the important 
advantage that it is sufficient to carry out vibration 
tests on the discs when they are stationary. Hence 
the margin of safety which is found experimentally, 
is increased when the disc is in service, so that 
it is unnecessary to determine accurately the 
effects of the rotational and centrifugal forces. 
The periodic impulses transmitted to the moving 
discs are all multiples of the speed of rotation. It 
is therefore possible to show the characteristics 
of each disc in regard to vibration on a chart, and 
thus to determine the minimum margin between 
the frequency of the natural vibration and of the 
transmitted impulses. The results of tests made on 
the discs of stages 18, 19 and 20 of the intermediate 
pressure cylinder are given in Fig. 8, page 586, the 
frequency of vibration being plotted against various 
numbers of nodal diameters. The upper curves 
show the actual vibration frequency measured, 
which corresponds to the formation of nodal sand 
maps, while the line of possible imposed impulses 
is given below. Thus, at a speed of 1,500 r.p.m., 
two nodal diameters would correspond to an impulse 
frequency of 50 per second, whereas the impulse 
frequency corresponding to eight nodal diameters 
at the same speed would be 200 per second. The 
chart shows that it is impossible under any condi- 
tions for the impulses to coincide even approxi- 
mately with any natural frequency of the disc. 
As already mentioned, the margins thus determined 
are appreciably greater when the disc is in service, 

The moving blades in the high-pressure cylinder 
are of rolled-section stainless steel with separate 
packing pieces. Both the blades and packing pieces 
have T-shaped roots, which fit into corresponding 
grooves turned in the disc peripheries. The blade 
shrouding is also of stainless steel. The gland at 
the inlet end of this cylinder, which is shown in 
section in Fig. 9, page 587, is of the axial-clearance 
labyrinth type and is supplemented by a water seal. 
It consists of two main groups, each group com- 
prising eight steel segment rings. The corresponding 
rotating elements are formed from solid-steel 
sleeves, which are secured to the shaft. This gland, 
together with that at the exhaust end of this 
cylinder and those at the inlet and exhaust ends 
of the intermediate-pressure cylinder, have “ self- 
clearing” characteristics. In other words, should 
rubbing take place, the resulting local distor- 
tion of the parts in contact causes the clearance 
to increase, the gland resuming its normal setting 
when the rubbing is eliminated. In order to adjust 
the lateral position of the shaft for the correct 
working clearance of the inlet-end gland, the 
Michell thrust bearing at the high-pressure end, 
sections through which and the main journal bearing 
are given in Figs. 11 and 12, page 588, has been 
made adjustable. The gland clearance can there- 
fore be altered by a hand wheel, both when the set 
is stationary and when it is running, a scale being 
provided to show the exact clearance in use. 

The gland at the exhaust end of the high-pressure 
cylinder, which is shown in Fig. 10, page 587, is of 
the comb type with radial clearance. As the shaft is 
located relative to the casing at the high-pressure 
end, the gland must allow the shaft to expand with- 
out altering the working clearances. The main part 
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of the gland is in two portions, each consisting of 
a group of six steel segment rings. Each ring 
is carried in a groove in a steel housing and is 
backed by flat springs, which allow the whole 
ring to move in the event of accidental contact. 
Each housing is, in turn, carried in a groove in the 
gland casing and is also backed by springs, so that 
it can move asa whole relatively to the casing in a 
similar way to the individual rings. 
portion of this gland consists of a series of projecting 
ribs, which are formed on a steel sleeve secured 
to the shaft. This comb-type gland is supple 
mented by a water-sealed gland. 

The intermediate-pressure cylinder contains 
impulse stages. It is built of cast-steel, and after 
the seventh stage is fitted with three steel liners, 
on which the diaphragms are mounted. Steam is 
withdrawn before the first, and between the first 
and second and second and third liners for feed 
heating. Fig. 4, page 585, is an illustration 
of the high-pressure anc intermediate-pressure 
cylinders on the test bed. The exhaust-end cover 
of this cylinder is of cast-iron. The construction 
of the diaphragms and moving blades in the earlier 
stages is similar to that of the high-pressure cylinder, 
but in the five final stages the diaphragms are of 
cast-iron into which rustless-steel blades are cast. 
The moving blades in these stages are of stainless 
steel with roots of straddle formation. These roots 
fit over corresponding tongues on the disc and are 
secured to the latter by rivets in double shear. 
Annular spaces are left after the seventh, twelfth, 
and seventeenth stages to permit the withdrawal 
of steam for feed heating. The gland at the inlet 
end of this cylinder is of the double-comb, radial- 
clearance, labyrinth type, and is similar in construc- 
tion to that at the exhaust end of the high-pressure 
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cylinder shown in Fig. 10 on the opposite page. | 
Owing to the proximity of the Michell thrust block, | 
it is not necessary that it should allow for the axial 
expansion of the shaft. It is therefore provided | 
with a double comb and is supplemented by a water- | 
sealed gland. The exhaust-end gland is of the| 
single-comb type, similar to that on the high- | 








pressure cylinder, while the shaft glands of the 
| carried on rings in grooves, a backing of flat springs | 
being provided to permit the complete ring to move | 
slightly. The rotor of this cylinder is also located 
by a Michell thrust bearing at the inlet end. The | 
high and intermediate-pressure rotors are connected 
together by a flexible coupling of the Bibby type, | 
| which provides sufficient flexibility, besides being | 
capable of the necessary movement to allow for 
the axial expansion of the shafts. 

The low-pressure cylinder, which is illustrated in 
| Fig. 13, page 588, is of the double-flow type, the 
steam being led away from the intermediate-pressure 
cylinder through two overhead pipes to the centre 
of the casing. Here it divides and flows outwards 
through a series of stages into the two condensers. 
These overhead steam connections have a flexible | 
joint at one end, so that differential expansion is | 
possible. The joint is relieved of the weight of the 
pipe by two pivoted struts. The cylinder itself is of 
cast-iron throughout and is divided into six portions 
for convenience in handling and transport. It 
contains six cast-iron diaphragms into which the 
carbon-steel nozzle plates are cast. The diaphragms 
are split and are fitted with a keyed joint, so that the 
leakage of steam from one stage to the next shall 
be as small as possible. For the same reason the 
central opening of the diaphragm through which 











the shaft passes is provided with a labyrinth 
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packing of nickel-bronze alloy. This material is 
inserted in sections, each of which is held up against 
a shoulder on the diaphragm by leaf springs, and 
easily yields, so that it is not damaged if rotor 
vibration is set up. The radial clearance between 
this packing and the shaft is very small, thus 
limiting the steam leakage from stage to stage to 
a minimum, while, owing to the material used, it 
does not increase, as is frequently the case when 
solid packing strips caulked into the diaphragm are 


The rotating | diaphragms are of the labyrinth type. They are|employed. The rotor shaft is of carbon steel, a hole 


being bored right through its centre so that it could 
be examined for flaws. As shown in Fig. 14, page 588, 
six wheels are pressed on to the shaft on each side 
of the vertical centre line: The moving blades are 
of stainless steel and were machined out of rectan- 
gular sections. In the first four stages these blades 
are fixed into the wheel by internal dovetails, while 
in the other two they are secured by riveted dove- 
tails so as to reduce the weight of wheel rim neces- 
sary for obtaining the requisite strength and to 
give more even distribution of the stresses in the 
wheels and blades at the fixing points. The 
shroud bands are of stainless-steel strip and are 
fixed to the blades by rivets. 

The water-sealed shaft glands at each end of the 
casing are illustrated in Figs. 5 and 6, from which it 
will be seen that they consist of a paddle wheel with 
curved vanes rotating in an annular chamber. 
This chamber is supplied with condensate from a 
tank placed at a suitable height about the casing, 
and when the paddle wheel revolves the centrifugal 


|action of the water seals the shaft against ingress 


of air to the casing. To ensure that, as far as 
possible, the water of condensation is drained from 
the steam during its passage through this cylinder. 
when it is thrown outwards from the rotating 
blades into an annular chamber formed on the 
periphery of each diaphragm, it is discharged into 
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a space at a lower pressure than that existing in the 
stage. 

The shaft is held in position axially by means of 
a Michell thrust bearing, which is incorporated 
in the main bearing adjacent to the intermediate- 
pressure cylinder. It is connected to the inter- 
mediate pressure shaft by a Bibby coupling. The 
other end of the shaft is connected to the alternator 
rotor by a semi-flexible coupling, which consists of a 
steel shell of corrugated section the ends of which 
are bolted to the shafts, so that rigidity in torsion, 
combined with a certain degree of flexibility in 
bending, is obtained. A pivoted pointer is fixed on 
the cap above this coupling, one end of which can 
be made to bear against a flange on the latter, 
while the other moves across a semi-circular scale, 
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which is fixed in a suitable case on the top of the 
cap. Any change in the axial position of the rotor 
can thus be instantaneously ascertained. 

The unit is located relative to the foundation by 
transverse keyways at each side of the centre of 
the low-pressure cylinder, the movement at all 
other points being controlled by keys and guide 
blocks fixed to the sole plates. It is claimed that 
this method permits free axial expansion while 
preserving the true alignment. 

(T'o be continued.) 








Tue Instrrute or Transport.—Mr. William White- 
law, Chairman of the London and North Eastern Railway, 
has been elected President of the Institute of rt, 
by the Council of that body. He will take up office on 
October 1, 1933. 





FOR BATTERSEA POWER STATION. 
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THE IRON AND STEEL INSTITUTE. 
(Continued from page 542.) 

ConTINULNG our report of the annual meeting of 
the Iron and Steel Institute, held at the Insti- 
tution of Civil Engineers, London, on Thursday 
and Friday, May 4 and 5, we have now to deal 
with the proceedings of the second day. When 
the members reassembled on Friday morning, 
Mr. W. R. Lysaght, the President, again occupied 
the chair. The first business was the announce- 
ment of awards of Andrew Carnegie Research 
Scholarships to Mr. H. Elliss, and Mr. D. F. 
Marshall, both of Sheffield, to Mr. E. L. Francis 
of Manchester, to Mr. Brynmor Jones of Cardiff, 
to Mr. W. R. Maddocks of Glasgow, to Mr. W. 
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Baukloh of Berlin, and to Mr. W. Kleinefenn of | for August, September, October, and November, | present in steels. 


Mr. D. Sillars, who closed the 


Aachen. The announcement was also made of the | 1932. This paper covered 45 pages and repre-| discussion, said that it was not obvious how the 


award of the Williams Prize to Messrs. A. B. 
Winterbottom and J. P. Reed, of Birmingham, and 
Mr. J. R. Handforth, of Acton. 


Tae Srupy or INcLusions IN STEELs. 

The first paper to be considered by the meeting 
bore the title “Contribution to the Study of In- 
clusions in Steels.”” It was by Professor A. M. 
Portevin and Mr. R. Perrin, and, at the request of 


the authors, was presented by Dr. J. L. Haughton. | 


The contribution will be found on page 528 ante. 
Sir Robert Hadfield, who opened the discussion, 
said that it seemed that it was still not possible to 
make any complete or authoritative statement 
regarding inclusions and their full cause and effect 
on steel. The authors recognised this, as they had 
remarked that present analytical methods did not 
provide the full and necessary knowledge regard- 
ing the nature of inclusions. Furthermore, they 
considered that even metallographic examination, 
which all agreed did throw considerable light on 
the question, did not yield the whole solution. 
The proposal of the authors was an excellent one, 
namely, clearly to divide inclusions into two separate 
classes (a) artificial inclusions, which, with care, 
were, to a large extent, avoidable, and (5) real in- 
clusions, the cause of which we did not yet fully 
understand neither did we know how to get rid 
of them entirely. Speaking of inclusions in their 


| sented a monumental work, well worthy of study 
| by those interested in this important subject. 
’ Mr. D. F. Campbell stated that in the four 
i processes of making steel, namely the 
| basic Bessemer, the open-hearth, the electric-arc, 
jand the high-frequency furnace, the slag-metal 
| conditions varied. In the open-hearth furnace, for 
| instance, a sluggish slag was present. In the basic 
Bessemer, on the other hand, tremendous move- 
ments and rapid reactions took place. The high- 
frequency furnace was characterised by a small 
| slag-metal area, but there was enormous movement 
| between the metal and the slag. Mr. Perrin had 
gone one stage farther by mixing the slag with the 
metal, in the form of an emulsion, and doing in one 
minute what took other people days. It was, 
| however, necessary to have a very liquid slag in 
order to obtain the emulsion. Thé paper by Messrs. 
Castro and Portevin, mentioned by Sir Robert 
Hadfield, on methods of estimating oxygen and 
oxides in iron and steel, represented fifteen years of 
patient research. Within two years, however, the 
ideas contained therein had been adapted from the 
laboratory scale to the making of steel on a practical 
scale at the work at Ugine, which works had always 
been in the forefront of progress. 

Dr. C. H. Desch congratulated the authors on 
their technique in the preparation of their speci- 
mens. All metallurgists who had done work in this 





broad aspect, he was inclined to believe that, in 
some cases, too much stress was laid upon the effects 
and dangers resulting from their presence in steel. | 
Admittedly, there were undoubtedly numbers of | 
cases, specially those in which a high degree of | 
polish in the finished product was required, where | 
even a small number of inclusions might cause | 
trouble. Speaking personally, however, and con- 
cerning the majority of steel products, he would | 
much prefer to have a steel which was perfectly 
sound, even although it might contain inclusions, | 
rather than steel which was unsound but which con- 
tained less inclusions or was almost free trom them. 

During and since the war his firm had made 
armour-piercing projectiles on a large scale, not only 
of small calibres but including 15-in., 16-in., and 
18-in., shells, and, in some cases, weighing as much as 
1} tonseach. These projectiles were cast to form, as 
regards their ogive, which form was to a large 
extent maintained unaltered during manufacture and | 
consequently represented material in this par-| 
ticular cast condition. The mass on the heads of | 
these big projectiles represented about 33 per cent. | 
of their total weight (representing, in the case of the | 
largest, a volume of 4,000 cub. in.), and had, when 
hardened, to be transformed in a very few minutes | 
from plastic material of 150 to 200 ball hardness | 
to a dead-hard material of 700 Brinell, or even | 
higher. Not only must the article submit to this 
sudden and very severe transformation without 
breaking during the hardening and tempering pro- 
cess, but this also applied subsequently when the | 
projectiles were fired, in their capped condition, 
against hard-faced armour of similar hardness and 
having a very tough backing portion. Such steel, 
owing to its low sulphur content, whilst not entirely 
so, was relatively free from inclusions and no 
doubt this contributed to the success obtained 
under the severe conditions operating. He had 
mentioned this because it was not advisable that the 
user should put forward specifications stipulating 
* inclusion-free *’ steel, the production of which, at 
present, was hardly possible, or that the user should 
get the impression that the metallurgist was making 
inferior metal when, of course, this was not the case. 

The reference, on the part of the authors, to the 
centrifugal process for freeing steels of inclusions 
was important. A well-known American engineer 
and foundry expert, Mr. W. H. Millspaugh, had not 
long ago exhibited some very fine products, both 
ferrous and non-ferrous, obtained by centrifugal 
processes, and, as was well-known, similar processes 
were in use, on a large scale, by the Sheepbridge and 
Staveley Companies for producing cast-iron pipes 
of high quality. As oxygen and oxides had a good- 
deal to do with inclusions he would like to call 
attention to the valuable contribution of Messrs. 
Castro and Portevin in La Revue de Meétallurgie 








field knew how difficult it was not to get the inclusion 
broken during the preparation. The paper, which 
was entirely non-mathematical, should be read in 
conjunction with that by Mr. Perrin, published in 
the January and March issues of La Revue de 
Métallurgie.* It contained new observations of 
detail, foremost among which was the formation of 
garnets, which matter had not, he thought, been 
described previously. The authors were proceeding 
with their work and their researches would put 
slag-metal studies on a new footing. 

Mr. J. H. 8. Dickenson said that many engineers 
nowadays divided steels into three classes, namely, 
ordinary steel, and special steels which were 
“clean,” and special steels which were “ dirty.” 
He did not quite know how the word dirty had 
come to be applied, but engineers often seemed to 
differentiate quite sharply between a clean and a 
dirty steel. The paper showed how very complex 
the subject was, and gave metailurgists rules which 
they should try to follow in order to avoid inclusions. 
The investigation had been based on physical 
chemistry, and he thought that any work of this 
kind should be reinforced by analytical data. The 
Heterogeneity Committee was trying to obtain an 
accurate method of determining the total oxygen 
in steel. Once the amount of oxygen present could 
be ascertained, the form in which that oxygen 
occurred would be investigated. He agreed that 
entangled non-metallic matter played a part in 
the quality of a steel, but there were other factors 
at work. That this was the case, however, would 
not prevent metallurgists from continuing their 
investigations in order to ascertain all there was to 
learn in the matter of slaggy matter in steel. Dr. W. 
Rosenhain, who spoke next, referred to the influence 
of gas on the question of the separation of inclusions. 
He said that German workers had made it fairly 
clear that the existence of cavities in steel did largely 
influence the form of the inclusions which separated. 
The influence of inclusions was not only a function 
of their quality and nature, but also of their size ; 
when inclusions became coarse it was a serious 
matter. Hence, if gas cavities were present, which 
tended to localise inclusions, a dangerous condition 
arose. 

Mr. E. H. Saniter thought that the main point 
about the paper was that it was not dogmatic in the 
slightest degree. In fact, the authors expressed the 
view that we had a great deal to learn before we 
could afford to become dogmatic. He agreed that 
a method for determining the total amount of 
inclusions present in a steel would be welcome, for, 
as far as he was aware, no perfectly reliable method 
existed at the present time. One must, however, 
differentiate between the large inclusions, which all 
recognised as bad, and the fine oxidation products 


* See also ENGINEERING, page 488 ante. 








authors had reached their conclusions in regard to 
the identity of certain of their specimens of inclu- 
sions. They had stated, for instance, that one was 
a sulphidic dendrite in a siliceous glass. He had 
come across similar structures, but had been unable 
to identify them as sulphidic dendrites. Another of 
their microphotographs showed a series of ‘‘ dotted 
lines.” These, it had been stated, consisted of 
alumina. He agreed that such characteristics were 
commonly assumed to be due to alumina, but it 
was difficult to prove this definitely. The authors 
appeared to attach considerable importance to 
sulphur and oxygen. As far as the latter element 
was concerned, he was in agreement, but was it not 
the case that steels which contained most inclusions 
were often largely free from sulphur? It was not 
found that an open-hearth steel containing from 
0-02 to 0-025 of sulphur was freer from inclusions 
than another steel, containing from 0-05 per cent. 
to 0-06 per cent. of sulphur, made under better 
conditions. 
Sreet Castings RESEARCH. 

The next matter on the agenda was the “ First 
Report of the Steel Castings Research Committee.” 
This, a voluminous publication comprising 56 pages 
and 20 plates, was presented by Dr. R. H. Greaves, 
in the enforced absence at another meeting of 
Dr. H. Moore, the Chairman of the Committee. 
The varieties of defects encountered in steel castings 
were first discussed in the report, and, to add to the 
knowledge of the causes and remedies of the main 
types of defects, 16 castings of medium size (weigh- 
ing about 2} cwt.) were examined. These were 
made to the same design under various conditions, 
each variable being defined as fully as possible. 
In presenting the report, Dr. Greaves emphasised 
that it should be fully understood that, broadly 
speaking, the steel castings, large, medium, and 
small, regularly produced in this country were of 
excellent quality and suitable for their purpose. 
It was particularly necessary to make this clear 
when considering a report in which, inevitably. 
attention was focussed on weak spots, and faults 
and defects, perhaps rather alarming in their variety 
and character, were described and their causes 
analysed. We published a condensed abstract of 
the report on page 557, ante. 

Sir Robert Hadfield, in opening the discussion, 
described the manufacture of some very complex 
steel castings with which he had been concerned. 
and exhibited photographs to illustrate his remarks. 
These indicated, he stated, that British steel 
founders were quite capable of meeting all the 
requirements of the home market. This was 
further proved by the fact that the last import 
returns showed that the value of such imports had 
dwindled down to only about 2,000/. per month, 
whereas, formerly, this figure was ten times, or 
more, as much. In order to avoid trouble in the 
production of ordinary steel castings, continued Sir 
Robert, the article should be designed to suit the 
contraction of fluid steel; sharp corners should be 
avoided and much more bracketing together of thin 
and thick parts should be employed. This was some- 
times avoided on account of the trouble involved in 
chipping them off. It was, however, a question of 
more haste less speed, as without brackets, pulling 
would occur. Sudden changes from thin to thick 
sections should be avoided. Thus, the engineer 
should most certainly consult the steel founder 
when making his design. Furthermore, it should 
first be known that the type of fluid steel which 
was being used was sound before it was poured, 
and there were plenty of simple devices for testing 
this. In his own opinion, heats of steel were often 
employed which possessed the disease of unsound- 
ness to start with. There was often not enough 
touch between the moulder who knew nothing about 
the steel, and the metallurgist, who knew all about 
it, but knew nothing about moulding. A plan 
recently put forward at Sheffield University, by 
Professor J. H. Andrew, had received his heartiest 
support. This was that foundrymen, down to the 
actual moulder, should receive a better technical 
education, and that they should be taught in a 
manner similar to the apprentices in the engineering 
and other trades. 
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Mr. N. D. Chopra thought that the Committee 
should have examined more than one casting of each 
type before setting down conclusions of a somewhat 
sweeping nature. Speaking of chills, the Com- 
mittee stated that in the only casting examined in 
which these had been employed, their action ap- 
peared to have been too drastic and to have pro- 
moted too rapid solidification of the chilled area. 
On the strength of the evidence furnished by that 
one casting, therefore, they had drawn up important 
conclusions. The question of casting temperature 
had been mentioned more or less as a side issue. 
Their tabulated data showed, however, that in the 
case of two of the castings, the casting temperature 
had been 1,627 and 1,663 deg. C., respectively. 
Further on in their report, it was pointed out that 
Jongitudinal cracks had appeared on the inner 
surfaces of these two castings, but no reason had 
been given for this. He wished, therefore, to 
inform the Committee that, in his opinion, this was 
due to the relatively high temperature at which 
these castings had been poured. Unless the 
Committee possessed other data than those they 
had put down, their conclusions were, to say the 
least, hasty. If, however, they could assure steel 
founders that, if the procedure adopted in their 
various experiments were repeated, exactly identical 
results would be obtained, then their data would 
be of value in the foundry. 

Mr. J. H. 8. Dickenson said that he did not agree 
in the least with Mr. Chopra that any conclusions, 
in the real sense of the word, had been drawn by 
the Committee. ‘he report simply described a 
certain amount of exploratory work carried out 
under the supervision of the Committee. All the 
latter had done was to put on record observations 
made at the time of casting and the results of tests 
subsequently carried out. Such conclusions as had 
been drawn were quite of a tentative nature. It 
was only the first report, and it could not be ex- 
pected that the Committee should be in a position 
to lay down rules as to how a casting should be 
made. A steel casting was virtually composed of 





a series of ingots, and many engineers expected to | 
obtain a solution to the problems connected with 
this series of ingots when the difficulties met with in 
the single ingot were, as was well known, very great. | 
Mr. H. B. Toy, the next speaker, emphasised the | 
necessity of co-operation between the designer, 
pattern maker, and moulder, and stated that the 
chemist and furnacemen should be responsible for 
the quality of the steel employed. 


| 
| 


The last speaker in the discussion, Mr. R. H. Myers, 


| phosphoric, and, for certain purposes, the presence | 
|of phosphorus was beneficial, whereas, for others, 
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centage lay, in most cases, between 0-50 and 0-62. 
The results obtained had shown that, in the as-cast 
condition, an increase in the phosphorus content 
raised the Brinell hardness value and the modulus 
of elasticity, but decreased the tensile strength 
and permanent-set values. All the as-cast speci- 
mens hardened to a Brinell figure of 500 and over, 
after quenching in oil from a temperature of 
875 deg. C. The maximum hardening effect was 
obtained in the highest phosphorus specimens, 
and the minimum in those containing intermediate 
phosphorus contents. In the hardened condition, 
the tensile strength was seriously reduced in all 
but the maximum-phosphorus specimens. The 
modulus of elasticity and permanent set were 
likewise lowered, and the magnitude of the reduction 
in each case diminished with an increase in the 
phosphorus. Tempering at increasing tempera- 
tures after hardening was accompanied by a steady 
reduction in the Brinell hardness. In all cases, the 
high-phosphorus specimens retained the maximum 
hardness until, with a tempering temperature of 
600 deg. C., all specimens showed a practically 
uniform hardness whatever the phosphorus content. 
Tempering was accompanied by an immediate 
recovery in the tensile strength, modulus of elas- 
ticity, and permanent-set value. In the case 
of the tensile strength, the values attained maxima 
substantially higher than those for the original 
as-cast condition. 

Mr. V. Stobie, in opening the discussion, stated 
that it had been thought that if attempts were made 
to harden and temper cast iron, either the material 
would be spoilt or it would remain unaffected. 
Mr. Hurst had proved that the properties of cast 
iron could be enhanced by quenching and tempering. 
He himself had done some work on the electrical 
resistance of cast iron at high temperatures. Con- 
trary to most, if not all, engineering materials, 
above 800 deg. the resistance decreased, and one 
could only conclude that this was due to the gradual 
loss of the characteristic properties of the graphite 
in the mass of the metal. The next speaker, Mr. 
J. G. Pearce, said that our cheapest pig irons were 


the reverse was the case. It was not fair, therefore 
that an iron should be regarded as a poor iron 
merely because it was phosphoric. The next 
speaker, Professor T. Turner, said that so much 
work had been done in recent years on cast iron 
that it had become almost a new material in metal- 
lurgy. From the point of view of certain steel- 





said that whilst appreciating that a complicated | ™4kers, any phosphorus contained in the pig was 
example of a steel casting had been deliberately bad, but, from that of the ironfounder, the presence 
selected to bring out all the more important defects |f phosphorus was often beneficial and something 
met with in steel-castings manufacture, there had |f the nature of 0-75 per cent. was usually found 
been introduced a large number of variables, namely, | in high tensile strength cast irons. He had pointed 
variations in casting temperature, chemical com- | this out in a paper read before the Institute in 1886. 
position of the steel, speed of teeming, size and | The author had stated that in the as-cast condition, 
distribution of the feeder heads, and the position | the tensile strength decreased with an increase in 
of the runner. All these had made it extremely | the phosphorus. He would like to know if that 
difficult to differentiate between the influences of | WeTe to be taken as a general statement, because 
the separate factors. It seemed, therefore, desir- i. so, if appeared to need qualification. The 


able that, in future experiments, provision should maximum tensile-strength figure given in a table in 
be made to vary one factor only while keeping |the present paper, showing the mechanical test 
others as constant as possible. | results of specimens annealed at 900 deg., quenched 
|from 875 deg., and tempered at 350 deg. C., was 

PHOSPHORUS IN HARDENED Cast Iron. 32-4 tons per square inch. This figure was very 

* The Influence of Phosphorus on the Properties | high for a cast iron and indicated what could be 
of Hardened and Tempered Cast Iron,” was the | done at the present time. When he himself had 
title of the next paper considered. The author, | quoted the record figure for the tensile strength 


Mr. J. E. Hurst, in presenting it to the meeting, | Of an English pig iron, this had been 15-8 tons. 





stated that hardened and tempered cast irons | It was worthy of note that the iron giving 32-4 tons 
were now being employed extensively in many | PeT square inch contained 0-58 per cent. of phos- 
applications in general engineering.* The present phorus. Consequently, phosphorus, in due pro- 
investigation had been devoted to a study of the| portion, was beneficial, and the author's state- 
influence of phosphorus on the properties of a/ment, to which he had drawn attention, was| 
series of oil-hardened and tempered chromium |either too sweeping or it only affected some par- | 
alloy cast irons. The phosphorus in the irons | ticular samples. 

ranged from 0-035 per cent. to 1-56 per cent., the| Mr. Hurst, in a brief reply, said that the research 
total carbon from 3-4 per cent. to 3-8 per cent., | described in the paper had been primarly undertaken 
and the combined carbon, from 0-30 per cent. to| to investigate the mechanical properties of cast 
0-59 per cent. The silicon and manganese per-/irons of specified compositions; hence micro- 
centages were substantially uniform, being about| examination had not been included. The state- 
2-4 and 1-0, respectively. The chromium per-| ment to which Professor Turner had drawn atten- 
tion applied only to the specimens concerned, but 
the correctness of this particular deduction was 
made clear by the curves contained in the paper. 





* See Hurst, Proc. Inst. Brit. Foundrymen, vol. 24, 
page 373 (1930-31) 





[JUNE 2, 1933. 
SuLPHUR AND PHOSPHORUS AND THE CORROSION 
or Tron. 


The last paper considered on Friday morning had 
reference to “‘ The Effect of Sulphur and Phosphorus 
on the Corrosion of Iron.” It was by Dr. J. Tron- 
stad and Mr. J. Sejersted and, in the absence of 
both authors, was read in abstract by Dr. U. R. 
Evans. The authors explained that they had 
examined the corrosion, in 2N sodium-chloride 
solution, containing oxygen or chromate, of ferrous 
materials containing various percentages of phos- 
phorus and sulphur. Their tests had embraced 
measurements, using polished specimens, of the 
weight loss and oxygen absorption, while microscopic 
and micro-analytical methods had also been utilised, 
They had concluded that, in ordinary iron and steel, 
phosphorus produced no appreciable effect, since it 
was present mainly in solid solution. On the other 
hand, a certain number of sulphide inclusions 
initiated the anodic attack of the metal imme- 
diately around them, and thus stimulated localised 
corrosion. It was important to point out, how- 
ever, that a large proportion of the sulphide particles 
were nearly or completely inactive; the active 
character of the others might be due to the presence 
of crevices. The active sulphide inclusions seemed 
to act as cathodes for corrosion of the hydrogen- 
evolution type, whereas, in corrosion of the oxygen- 
absorption type, which was of greater importance, 
the cathodic process occurred at the main un- 
corroded area. 

Dr. G. D. Bengough, in opening the discussion, 
said that the authors had stated that raising the 
sulphur content from 0-013 per cent. to 0-040 per 
cent. had the effect of doubling the rate of corrosion 
in 2N sodium-chloride solution. Many ordinary 
steels contained as much sulphur as the authors’ 
materials, hence research work on methods of further 
reducing the sulphur appeared to be indicated. 
Before beginning this, however, the authors’ evi- 
dence should be carefully examined. A _ point 
to notice was the very short times for which the 
experiments had been conducted, namely, 18 hours 
and 60 hours ; thus only the initial stages of corro- 
sion had been examined and no corrosion/time 
curves given. Their quantitative methods were 
peculiar and designed apparently to give quick 
results which might be very misleading. In his 
opinion, the time had come when all quantitative 
work offered by authors of corrosion papers should 
bear some ascertainable relation either to such 
field tests as those of the Institution of Civil Engin- 
eers, or to such standardised laboratory tests as 
those carried out at Teddington, or, again, to some 
definite individual conditions to which the metal 
studied was likely to be exposed. In this way a 
body of comparable data would be built up in the 
literature which would be of constantly increasing 
value. The choice of 2N sodium-chloride solution 
was unfortunate, because it was much stronger than 
any salt solution likely to be widely met industrially, 
such as sea water, and it had a low solubility for 
oxygen, which the authors had tried to overcome 
by using a stream of oxygen at boiling temperature. 
This procedure introduced a complicating factor of 
quite unknown effect, as did also the use of bi- 
chromate. 

Turning to the actual results of the tests, the 
authors stated that clearly the sulphur has stimu- 
lated the rate of corrosion. If, however, the an- 
alyses of the materials employed were consulted it 
would be found that the absolute increase of the 
carbon and manganese together, in their specimens 
was ()-13 per cent., yet the authors attributed the 
whole of the increased corrosion to a 0-027 per cent 
increase in the sulphur. It was interesting to note 
that field tests of the totally-immersed type, carried 
on for five years in sea water and fresh water by 
the Institution of Civil Engineers, gave no con- 
firmation of the view that sulphur, even when as 
high as 0-1 per cent., caused any important increase 
in either the total amount of corrosion or the 
depth of pitting. Work at Teddington carried on 
for periods up to thirteen months on potassium 
chloride, agreed with the field tests, in that the 
total corrosion was not increased. It seemed 
clear, therefore, that the alarming effect of sulphur 
found by the authors was characteristic of their 
special tests and was by no means general. 
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The only other speaker, Dr. J. C. Hudson, agreed | 
that it was unfortunate that the authors had | 
employed such particular corrosion media and that | 
they had not carried out their tests for a greater | 
length of time. Moreover, the original outer skin | 
of their specimens had been entirely removed, and, | 
from the point of view of the corrosion investigator, 
rolling scale was, perhaps, more important than 
inclusions. The use by the authors of sodium 
azide for the recognition of sulphide inclusions 
appeared to have given satisfactory results. 

The President then adjourned the meeting until 
2.30 p.m. 

(To be continued.) 








_ Com»ercrat Vistrs To Brazit.—A further pamphlet 
in the useful ‘‘ Hints to Commercial Visitors ’’ series, has | 
recently been issued by the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1. This refers | 
to Brazil and contains a good deal of information regard- 
rat the seasons, transport services, and costs, routes to 
follow, immigration regulations, climate and clothing, | 
principal hotels, &c.,in Brazil. United Kingdom 
design to possess copies should apply to the 


quoting reference No. C. 4,105. 
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THE HELE-SHAW BEACHAM 
HYDRAULIC TELECONTROL GEAR. 
In our account of the exhibits at’ the recent Conversa- 


zione of the Royal Society, on page 567 ante, we made 
a brief reference to a new form of hydraulic mechanism 


| for transmitting exact motion to a distance, which was 


exhibited by Dr. H. 8S. Hele-Shaw and Mr. T. E. 
Beacham, of 64, Victoria-street, London, 8.W.1, and has 
been patented jointly by them. We are now able to 
give further particulars of this interesting apparatus, 
which is particularly suitable for the distant control 
of carburettors for internal-combustion engines, steam 
valves, ships’ telegraphs, &c., but can be used as a 


| substitute for mechanical connections in many other 


applications. 

The apparatus consists of two elements connected 
by small-bore copper piping, one element, which we 
may call the transmitter, being fitted with a lever 
operated by hand, or some suitable mechanism, and 
the other element, or receiver, having a lever which 
accurately follows the movement of the first lever 
without any lost motion. Fig. 1 shows the apparatus 
fitted up for demonstration purposes, the two main 


“| elements being located within a few inches of each 
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other and connected by coiled piping about 20 ft. in 
length. In practice, the two elements are, of course, 
separated, and have been found to operate satisfactorily 
at distances up to 80 ft. apart. The only connection 
is the copper piping, which can be bent as required to 
pass any intervening obstructions. Moreover, flexible 
connecting piping can be used if either the transmitting 
or receiving ends are required to move. 

Longitudinal sections through the transmitting and 
receiving ends are shown in Figs. 2 and 3, respectively, 
and from these the arrangements can be followed. 
Before describing the gear in detail, we may explain 
that the example illustrated has been designed for 
throttle control on multi-engined aircraft, the trans- 
mitters, one for each engine, being mounted in the 
cockpit, and what we have described as the receivers 
being fixed on or near the engines. A ball-ended lever 
is mounted on the shaft A of the transmitter, and 
the corresponding shaft of the receiver is connected by 
a crank arm and link to the throttle valve. Both 
transmitter and receiver, it will be seen, have a cylinder 
fitted with a trunk-type piston, fluid tightness being 
ensured by a specially-packed gland in the former ; 
eny leakage through the gland is compensated for in 
@ manner which will be explained later. The two 
cylinders are connected by the copper piping, previously 
mentioned, and the cylinders and the connecting 
piping are completely filled with a non-freezing liquid. 
It will be seen that, since both the cylinders are of 
equal diameter, a downward movement of one piston 
will give rise to a similar upward movement of the 
other piston. 

Both pistons are connected by a rod and radial 
crank arm to the shafts A, so that the longitudinal move- 
ment of the pistons corresponds to rotary movement 
of the shafts. An important feature of the apparatus 
is that the fluid in the cylinders and connecting pipe 
is kept under pressure at all times by means of springs 
acting on the pistons, the effect of this pressure being 
io set up a certain amount of friction in the special 
piston packings, and thus to render the apparatus 
practically self locking. It will be obvious that if the 
pressure applied to the fluid by the springs is not to 
result in movement of the pistons, it must be exactly 
balanced at all parts of the stroke, and the method of 
ensuring this may now be explained. Three concentric 
helical springs, indicated by chain-dotted lines in 
Figs. 2 and 3, are mounted on a guide which is pivoted 
at its lower end, and carries at its upper end a roller 
mounted on ball bearings, which is also connected to 
a rocking lever. The crank arm keyed on to the shaft A 
is extended backwards to form a cam of varying radius, 
and this cam works in a groove formed in the surface 
of the roller. 

It will be clear from the illustrations that with 
this arrangement the spring pressure, which is 
applied to the piston through the cam, crank arm 
and connecting rod, acts through a short radius when 
the spring is compressed, as shown in Fig. 2, and 
through a longer radius when the spring is extended, 
as shown in Fig. 3. Thus the variation of the spring 
pressure is compensated for, and the load on the pistons 
due to this pressure is constant. 

Although with the piston packing used the leakage 
is very slight, being equivalent to less than 0-1! per 
cent. of the total movement per hour, it is necessary 
to prevent the cumulative effect of this small leakage 
from eventually causing the two ends to get out of step. 
It is also necessary to prevent displacements due to 
temperature effects, and for these reasons a synchro- 
nising device is fitted to the transmitting end. Refer- 
ring to Fig. 2, it will be seen that the lower end of the 
cylinder communicates with a liquid reservoir through 
a spring-controlled valve. In normal operation this 
valve is closed, but when the operating lever is 
pulled back to the pvsition in which the throttle is 
full open, a projection on the upper end of the 
connecting rod engages with the end of a rocking 
lever to the other end of which a push rod is con- 
nected, and this push rod opens the valve against 
the action of the spring. This relieves any excess 
pressure in the liquid or, if any of the latter has escaped, 
the loss will be replenished from the reservoir. During 
this operation the spring pressure on the transmitter 
piston is zero, since the spring roller is then in contact 
with a part of the cam having a uniform radius, but 
the spring pressure is still applied to the piston at the 
receiving end, and this piston will then move to the 
end of its stroke, since the liquid pressure has been 
released. 

When the operating lever is again moved for- 
ward, the piston will move over the first part of 
its stroke with the valve open, but as soon as the 
projection in the connecting rod has reached the 
position indicated by the dotted lines in Fig. 2 the 
valve will close, and further movement of the trans- 
mitter piston will be followed by exactly equal 
movement of the piston at the receiving end of the 
system. 








The arrangements so far described are suitable for 
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opening and closing valves, and other operations in 
which movement is only required on one side of the 
“ off” position. For the operation of reversing valves, 
ships’ telegraphs and other appliances, movement is 
required on both sides of a central “ off” position, 
and for such applications duplex cylinders are employed 
at each end and the connection is made by a double 
pipe. Synchronising in these cases is effected at the 
central part of the travel, instead of at the end. In 
all other respects the arrangements are similar to those 
illustrated. 

Single-pipe controls are now available for an angular 
movement of either 60 deg. or 240 deg., the former 
for torque transmissions of 180 in.-lb., 600 in.-lb and 
2,000 in.-lb., and the latter for torque transmissions 
of 45 in.-lb., 150 in.-lb., and 500 in.-lb. The double- 
pipe controls can be supplied for an angular move- 
ment of 30 deg. or of 120 deg. on each side of the 
mid-position, the torque transmission being 360 in.-lb., 
1,200 in.-Ib., or 4,000 in.-lb. with the 30-deg. move- 
ment and 90 in.-Ib. 150 in.-Ib., and 500 in.-Ib. with 
the 120-deg. movement. The synchronising move- 
ment of the lever at the transmitting end is 2 deg. 
in all cases. We understand that two single-pipe 
controls have been supplied to the Air Ministry after 
extensive shop tests, and that they are now being 
fitted to an aeroplane for trial under practical working 
conditions. 


THE ALUMINIUM INDUSTRY IN 
SCOTLAND.* 


By Grorce Borex, B.Sc. (Eng.). 


Wurst this paper deals more particularly with the 
aluminium industry in Scotland, it is necessary to 
trace the development of the industry generally, to 
explain the reasons for the Scottish developments. 
The present method of producing aluminium was 
invented in 1886 by Heroult in France and Hall in the 
United States. Prior to this date, the metal was not 
sufficiently cheap to compete with other metals. The 
growth in use has been rapid. The world output for 
1931, the last year for which complete figures are 
available, was 230,000 tons; about one-half was 

roduced in Europe, the other half in Canada and the 
}.8.A. The advent of a metal about one-third the 
weight of copper and iron was an event in itself, but 
the great increase in demand has been brought about 
by the road and rail transportation, aviation and ‘elec- 
trical industries, which have assumed their importance 
within the last twenty years. 

As aluminium came into greater use, the metallurgist 
and physicist worked on the problems of the quality 
of the metal and of the production of alloys, until 
to-day we have alloys which, weight for weight, have 
three times the breaking strength of steel. It is likely 
that the desire to reduce weight will in the future lead 
manufacturers of machinery to employ aluminium to 
a far greater extent than at present. The American 
aluminium manufacturers have within the last few 
years laid down rolling mills capable of producing 
sections comparable with those made in steel. The 
use of these sections is contemplated in buildings, 
cranes, coaches, &c., in which an increase in first cost 
is more than offset by the advantage in strength for 
a given weight, or by a definite reduction in the weight 
of a part. When unprotected metals are compared, 
aluminium suffers less from corrosion than the ferrous 
metals. When protection is required, it is easily 
obtained in the case of aluminium and its alloys, either 
by paint or by anodic protection. The latter treatment 
is simple and should be more widely known. 

Methods of Production.—The methods of production 
described are those followed by the British Aluminium 
Company, which started operations at Foyers in| 
Inverness-shire, at Greenock, at Larne, Co. Antrim, | 
Northern Ireland, and at Milton, Staffordshire, in 
1896. In general, these methods are, broadly, the 
same as those of other manufacturers of the metal. 
The production of aluminium can be divided into five | 
distinct sections, as follows :— 

1, Mining.—Although there is probably more | 
aluminium ore in the crust of the earth than of| 
any other metal, yet for ecoiomic reasons it follows | 
that the most suitable ore only is used. This is bauxite, | 
containing some 55 per cent. of alumina, the remainder 
being ferric oxide, silica, and small quantities of other | 
impurities and combined water. The bauxite ore | 
reserves of the British Aluminium Company are situated | 
in the South of France, the Gold Coast, and in British | 
Guiana, Deposits occur in other parts of the world | 
and of the Empire, including India. 

2. Alumina Works.—The Burntisland Works are | 
placed close to the vast Fife coalfield, and the harbour | 
deals satisfactorily with the incoming ore and with the | 
outgoing alumina intended for the reduction works ¢} 

* Paper read before the Institution of Mechanical | 
Engineers at Edinburgh, on Tuesday, May 30, 1933. | 
Abridged. 
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the subsidiary companies in Norway, just across the 
North Sea. It is also well placed for rail transport 
of the alumina powder by tank wagon to the Lochaber 
factory at Fort William, Inverness-shire, belonging to 
the associated company, the North British Aluminium 
Company. The Larne, Northern Ireland, works were 
started many years ago using a local deposit, but had 
to abandon its use. The works are well placed to 
receive ore from overseas, and to send the alumina by 
water to the reduction works on the western seaboard 
of Scotland, at Kinlochleven, Lochaber and Foyers, 
the last on the Caledonian Canal. The company’s 
steamers load the alumina at Larne, deliver it to the 
three factories in Scotland, then take the metal south 
to Runcorn for the rolling mills, and afterwards pick 
up soda ash and other chemicals necessary for the 
Larne alumina works, and thus complete the triangle. 

3. Carbon Works.—The electrode production is at 
present concentrated at Kinlochleven, where the 
wharf can accommodate vessels bringing petroleum 
coke from the United States, shale-oil coke and special 
coal coke from Glasgow and district, all of which 
materials are used in the production of the carbon 
electrodes. In addition, supplies of fuel from Glasgow 
are needed for the electrode baking furnaces. The 
electrodes are consumed in the reduction furnaces, 
and any impurities in the ash of the carbon materials 
find their way into the aluminium. The ash consists 
principally of iron and silica oxides, which are impu- 
rities, and aluminium oxide, which is not objected to. 
Every care has to be taken in purchasing suitable 
raw materials and in handling these materials in such 
a way that they do not pick up impurities en route. 
The carbon works at Kinlochleven supply the local 
reduction works as well as those at Foyers and 
Lochaber. At the same factory the carbon linings for 
the reduction furnaces are also produced. 

4. Reduction Works.—The metal aluminium can be 
made economically only by the use of electric power. 
The process is an electrolytic one and direct current 
is required. Some 26,000 kWh are necessary in one 
way or another for the production of 1 ton of aluminium 
from alumina. The reduction works are the pivot 
on which the whole industry revolves. Cheap power 
is indispensable, and a hydro-electric system is the 
cheapest way of supplying the power. In the case of 
the British Aluminium Company the current is gene- 
rated where it is used, and there are no transmission 
lines or conversion from alternating to direct current 
with the usual losses. The first reduction works in 
Great Britain were erected at Foyers in 1896, on the 
Caledonian Canal, about twenty miles from Inverness, 
where some 5,000 kW of power-generating plant were 
installed. By 1909, due to the initiative of Mr. W. 
Murray Morrison, managing director of the British 
Aluminium Company, the Kinlochleven works were 
at work with 23,000 kW installed, and 1930 saw, with 
the installation of 33,000 kW of plant, the completion 
of the first stage of the Lochaber W orks of the associated 
company, the North British Aluminium Company. 
Work is proceeding now on the civil engineering side 
of the second stage, and when the whole development 
is completed, Lochaber will have an installation of 
some 120,000 h.p. 

5. Rolling Mills.—The rolling mills receive their 
supplies of metal from the reduction works and convert 
it into fabricated forms such as sheets, strip, foil, and 
circles for household utensils, extruded sections, 
powder for paint and granulated aluminium for the 
steel industry and for the production of special pure 
metals, and rod and wire for electrical purposes. The 
company’s rolling mills are situated at Warrington, 
Lancashire, and at Milton, near Stoke-on-Trent, 
Staffordshire. 





The industry has relatively few by-products. Several 
forms of aluminium oxide are, however, sold, some for 
abrasive purposes, others to the aluminium sulphate 
manufacturers, and for use in the pottery and chemical 
trades. Another by-product produced at the alumina 
works is red oxide, ferric-oxide paint powder, which is 


| both economical and cheap and excellent for the 


preservation of steelwork, &c. In one way and another 
some 15 tons of material have to be transported for 
each ton of aluminium produced ; apart from the ore 
and alumina, a considerable proportion of the tonnage 
is represented by coal, emphasising the necessity of 
placing the works at suitable locations from the point 
of view of coal supplies. Approximately 5 tons of fuel 
are used to produce 1 ton of aluminium. The three 
stages of the process which are carried out in Scotland 
will now be considered in detail. 

Alumina Works.—The Bayer process for the produc- 


| tion of aluminium oxide, Al,O,, is the most widely used 


and is that followed by the British Aluminium Company 
at Burntisland. 

Process.—The flow sheet is shown in Fig. 2, on the 
opposite page. The process is started by grinding the 
bauxite. Within limits the finer the product the better 
is the efficiency of the next step in the process. Grinding 


drying, since this is costly. The next stage involves 
the mixing of the bauxite powder with caustic soda 
liquor. Very careful weighing has to be done and the 
correct strength of liquor used. The mixture is then 
pumped to the digesters or “kiers.” During the 
period of digestion or “ kiering,” solution of the alumina 
content of the bauxite takes place with the formation 
of sodium aluminate, leaving in solid form the impu- 
rities, including ferric oxide, silica, and titanium oxide. 
The contents are heated and agitated continuously, 
and the ratio of soda to alumina has to be such that 
no separation of the latter takes place at this stage. 
When digestion is complete the contents of the kiers 
are blown into tanks and from them—at the correct 
temperature and diluted in strength—the liquor is 
pumped to the filter presses. From the presses the 
red mud is scraped off into chutes, and is then diluted 
to a slurry and run away to either the red-oxide 
production plant or to a “ slobland.” If the operations 
have been carried out correctly, the sodium-aluminate 
liquor should contain but the smallest traces of silica, 
ferric oxide and other impurities, and it can be run 
into the decomposer tanks, care being taken that no 
separation of the alumina content occurs. 

The action of the decomposers is interesting, and is 
based on the discovery of Bayer, that if, under correct 
conditions of strength and temperature, a solution of 
sodium aluminate is properly agitated with “ seed ”’ 
aluminium hydrate, the alumina in the sodium-alumi- 
nate solution will separate out, leaving a soda liquor 
containing but a small percentage of alumina in solu- 
tion. Very careful control of temperature and strength 
of solution is necessary here, to obtain the maximum 
extraction and the correct size of “‘ seed’ to produce 
alumina of the grain size suitable for the reduction 
furnaces. It takes some 100 to 120 hours for the 
complete cycle of decomposition of the solution, during 
which time the temperature is allowed to drop at a 
predetermined rate. The contents of the decomposers 
are pumped to plate filter presses, but sufficient alumi- 
nium hydrate is left in the decomposer to act as seed to 
attack the next lot of sodium aluminate liquor. The 
filtering operation produces a cake of Al,O, plus com- 
bined water, and it is necessary to wash very thoroughly 
the hydrate cake whilst in the presses by means of 
fresh water under pressure to remove adhering soda, 
which otherwise represents a waste and an impurity. 

The soda liquor and a portion of the washing water 
containing soda are pumped to the evaporation plant, 
where the caustic soda liquor is concentrated to the 
strength necessary to attack the bauxite at the start 
of the process. A make-up of caustic soda is necessary, 
as an amount combines with the silica, calcium oxide, 
and other impurities present in the original bauxite 
and is lost in the red mud stage. The loss depends 
principally on the silica content of the bauxite. The 
make-up of caustic soda is supplied by means of soda 
ash, which is causticised on site and added to the 
strong liquor from the evaporators. The aluminium 
hydrate cake from the filter presses contains, in addition 
to chemically combined water, a considerable quantity 
of free water. This can be reduced by a further filter- 
press operation, and the hydrate is then ready for sale 
to the manufacturers of aluminium sulphate, &c. The 
hydrate is sold usually on the basis of 52 per cent. 
Al,O;, the balance being water. For the production 
of aluminium, pure non-hygroscopic alumina containing 
no chemical water is required, and a calcination process 
is necessary. Careful attention is required to ensure 
not only the correct size of the alumina particle, but 
also the proper specific gravity of the material, as the 
results obtained in the reduction furnaces are dependent 
on these qualities. 

The alumina as it goes into the rotary calciner is in 
the form of hydrate, and a temperature of about 
1,300 deg. C. is necessary to remove all combined water 
and to produce an alumina which is non-hygroscopic 
and which has a specific gravity averaging about 3-9. 
The material as it issues from the cooler of the rotary 
furnace is either bagged for dispatch overseas or is 
conveyed to a large bunker for subsequent transport 
in bulk by tank wagon to the Lochaber works. 

Plant.—The steam required in the conversion of 
bauxite to alumina by the Bayer process amounts to 
approximately 30,000 lb. per ton of alumina, or 
60,000 lb. per ton of aluminium. The greater portion 
of it is used at low pressures, and ample electric power 
can, therefore, be generated economically by using 
back-pressure prime movers. For long periods the 
steam load is a fairly steady one, but when an evapo- 
rator set is put into or taken out of operation a very 
considerable change is involved for a short period. 
The original generating equipment comprised four 
Babcock and Wilcox water-tube boilers of the W.I.F. 





type. Each has an evaporative capacity of 22,000 Ib. 
| per hour at a pressure of 180 Ib. per square inch, with 
la superheat of 100 deg. F. to 120 deg. F., in view of the 
| considerable distances to which it is transmitted. Later 
| boilers are of the Babcock and Wilcox C.T.M. type. 


| i8 carried out, if possible, without recourse to preliminary | Each has a normal evaporation of 60,000 lb. per hour, 
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and a continuous overload rating of 75,000 Ib. per 
hour. The working pressure is 350 lb. per square inch, 
and the final steam temperature 750 deg. F. On test, 
these boilers attained an overload efficiency of approxi- 
mately 87 per cent. ; the reason for adopting a higher 
pressure and temperature in the later boilers was to 
permit the generation of the maximum economic 
amount of electric power. 

The boilers are fed with distilled water. The fuel 
used is Fife washed singles, having an average calorific 
value of 12,500 B.Th.U. per Ib. 

The bauxite has to be ground very finely. Providing 
the moisture content is not too great, this work can 
be done either in edge-runner, ring-roller, or impact- 
type mills after coarse crushing in jaw breakers. The 
edge runner is very reliable and economical, but as 
it is impossible to prevent the ground powder from 
spreading, later mills have been of the ring-roller type, 
provided with air separation, the whole circuit being 
enclosed. This type of mill is not entirely satisfactory 


Fig. 2. FLOW SHEET OF ALUMINA PROCESS 
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The filter presses are of the standard plate type 
with cotton cloth as the filtering medium. The only 
modification of any note found desirable by experience 
is to increase the plates or chambers to the maximum 
efficient size. The plate type of press is used on 
account of the fact that very efficient washing under 
pressure is possible, particularly of the hydrate, 
whereas most types of rotary filter press, whilst 
economical in labour, do not allow of efficient washing. 

The decomposers are vertical cylindrical vessels, 
20 ft. high and 20 ft. in diameter, holding about 
215 tons of material. Originally these were of riveted 
construction, and difficulty was found in maintaining 
tight joints. All the later decomposer tanks are of 
electric welded construction, and very satisfactory 
results are obtained. These tanks are usually painted 
white or cream, and any leakage at once shows up 
prominently as a brown stain. The agitating gear in 
the decomposers is of special construction, and the 





gear for several tanks is driven by belting from one 


the interruption in the steam supply is repeated whilst 
removing the water for refilling with liquor. This 
fluctuation of 20,000 Ib. therefore, takes place four 
times in about two hours. 

Conveyors.—Belt conveyers are used largely in the 
bauxite grinding department, but working conditions 
here are not too satisfactory. The ground bauxite 
has not a marked injurious effect on the bearings and 
other working parts, but the hydrate, and particularly 
the calcined material, are extremely abrasive, and the 
latest conveyors for both the hydrate and the calcined 
material are of the “‘ vibro”’ tube type. The recovered 
material from the precipitation plant is fed back into 
the vibro conveyor feeding the hydrate to the rotary 
calciner, so that the two types of material become 
intimately mixed, thus preventing the recovered 
material, which is extremely fine, from being blown 
back again to the precipitators. This arrangement 
permits of a very regular feed to the calciner. On the 





outgoing side, the rotary furnaces, discharge through 
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motor, as this is much cheaper in 
capital cost and in running costs 
than individual motor drives, as 
very considerable torque is re- 
quired when starting the paddle 
gear. Burntisland Works have 
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if the bauxite contains more than a small percentage 
of moisture, as it is then necessary to dry the ore. 
This is done by drawing the air required for the circuit 
over an oil-fired furnace, the bauxite being dried as it 
passes into the mill. This entails a free discharge for 
at least part, if not the whole, of the air, otherwise it 
would soon become saturated. As a large proportion 
of the ground bauxite is in an impalpable state, it is 
practically impossible, even with the best class of 
cyclone or filter, to prevent large quantities of fine 
powder being discharged to atmosphere. The whole 
process of grinding is still not considered satisfactory, 
and various alternative methods are being considered. 

The kiers or digesters have to withstand very heavy 
duties. The steam used in the jacket is at a pressure 
of 120 lb. per square inch and a temperature of about 
190 deg. C. The mixed bauxite powder and caustic 
liquor, some 74 tons in weight, are charged into the 
inner vessel at atmospheric temperature, and at the 
end of the period of digestion attain a pressure of about 
85 lb. per square inch and a temperature of about 
165 deg. C. As soon as this hot charge is emptied a 
fresh cold charge is introduced, and it will therefore 
be seen that considerable allowance has to be made 
for expansion stresses or movement. One type of 
kier used is shown in outline in Fig. 3. The inner 
shell is attached to the outer one at both ends, and 
provision for expansion is made by means of a bowling 
hoop, attached by electric welding, in the middle of 
the outer shell. The shaft passes through stuffing- 
boxes at both ends. The packing has to be renewed 
about every three weeks, and is a heavy item of 
maintenance. A new welded type of kier, designed to 
give entirely free movement to the inner vessel, is under 
construction. The inner vessel is riveted to the shell 
at the charging end only, the other end being entirely 
free; suitable distance-pieces are used to keep the 
inner vessel correctly in position. The paddle shaft 
passes through the charging end only, and is carried 
at the other end in a bearing supported on a bracket 
inside the dished end of the inner vessel. All kiers 
are very efficiently lagged to reduce radiation losses. 
Efficient means have to be maintained for removing 
the condensate. The practice nowadays is to connect 
all drain pipes to a central battery of very large traps. 
The condensate is discharged direct to another part of 





the process, where the heat is utilised. 


over one hundred decomposers. 

The modern design of calcin- 
ing furnace is of the rotary type, 
very similar to that employed in the cement industry. 
Oil fuel is used. Powdered fuel could not be used, 
as the alumina would be unduly contaminated by 
the ash, and producer gas would necessitate the 
use of very expensive heating stoves to permit of 
the requisite temperature being attained. Care has 
to be taken with the lining of the rotary furnaces, 
as this does not receive any protection such as the 
slurry gives in cement kilns. The refractory bricks 
and bonding material are very carefully selected, 
and every individual brick is ground exactly to size to 
ensure the minimum thickness of joint between indi- 
vidual pieces. The latest calciner is 250 ft. long and 
has a maximum outside diameter of 9 ft. 74 in. This 
operates at a speed of less than 1 r.p.m. and is carried 
on six steel tyres. Although the weight of the rotary 
portion is about 560 tons, it is so well balanced that 
the power required to drive it is only 20 h.p., and a 
25-h.p. motor of the slip-ring induction type has no 
difficulty in starting it from rest. A calciner will 
produce from 70 tons to 80 tons of alumina in 24 hours. 
Although the gas velocity is relatively low, a very large 
portion of the throughput of alumina is carried off. 
This calcined alumina is an expensive material, having 
a selling price in the open market of about 201. per ton, 
and dust losses must be kept toa minimum. The gases, 
therefore, are discharged through an electrostatic dust- 
precipitating plant. After allowing for all miscella- 
neous losses as well as any dust that might pass through 
the precipitating plant, the recovery of calcined 
material is not less than 99 per cent. of the hydrate 
charged to the furnace. The direct current. which is 
required for the precipitating plant is supplied from 
rectifiers of the arc type fed with single-phase alterna- 
ting current at 60,000 volts, which is transformed up 
from 440 volts. 

A considerable amount of evaporating plant is 
employed, with units chiefly of the triple-effect type. 
The first pan is supplied with steam at a pressure of 
11 Ib. per square inch. Originally steam-driven pumps 


were employed, but all the latest units have ejectors. | plac 


Very satisfactory life is obtained from the tubes. To 
ensure that the evaporators are kept as clean as pos- 
sible, the liquor is heated before charging; most of 
the impurities and scale-forming material settle out, 
and can be removed easily. In addition, the whole 
evaporator plant is cleaned thoroughly by removing 
the liquor and filling with water, which is given a good 
boiling for about an hour or so every 36 hours. There 
is a drop in steam consumption of about 20,000 Ib. 
when a set is taken out of operation. This is restored 





again after the pans have been filled with water, but 


automatic weighing machines into vibro-type tube 
conveyors, so that the material travels in a closed 
circuit all the way, and no loss of dust or trouble are 
occasioned. 

Pumps.—Throughout the whole process, the materials 
in all but the final stages are conveyed chiefly by 
pumping. At Burntisland over 60 pumps are installed 
for process purposes. The pumps are mostly of the 
single-stage centrifugal type, driven by individual 
motors. Various materials are used in the construction 
of the pumps for different purposes, as at some stages 
the dominating influence of the material being handled 
is corrosion, whilst at others it is erosion or aeration. 
For pump casings and end covers cast-steel or cast-iron 
are used chiefly, and for certain purposes these casings 
are provided with a renewable protective lining. Stain- 
less steel, plain cast steel, and bronze impellers are 
used, and in some pumps stainless-steel shafts are also 
adopted. In view of the fact that these pumps are 
handling chiefly strong caustic liquors, it is essential 
that the material of which they are constructed should 
be free of any trace of copper, zinc, antimony, or lead. 
Journal bearings of the ring-lubricated type are adopted 
as standard. 

The most recent plant erected consists of a vertical 
bucket elevator receiving the calcined alumina from 
vibro conveyers and discharging into a 450-ton bunker. 
The bunker is both riveted and welded, as the fine 
alumina will leak through an ordinary riveted joint 
unless careful caulking is carried out. The bunker 
straddles a railway siding, and the material is dis- 
charged into special tank wagons which carry the 
alumina to the Lochaber works. The bulk-transport 
wagons are fitted with special discharge valves. 

(To be continued). 


THE LATE LORD WESTER WEMYSS. 


ADMIRAL OF THE FLEET Lorp WerEsTER Wemyss, 
whose death, we regret to record, took place at Cannes 
on Wednesday, May 24, at the age of 69, was a dis- 
tinguished officer whose name will also be familiar to 
engineers from the fact that he held the position of 
President of the Institution of Naval Architects from 
1929 to 1933. He was, moreover, an outspoken oppo- 
nent of certain phases of our recent naval policy, and in 
his presidential address to the Institution in 1930 called 
attention to the danger to the country which might 
arise from the drastic naval reductions which had taken 
e. 
Rosslyn Erskine Wemyss, who was born on April 12, 
1864, came of a well-known Scottish family, and 
numbered a rear-admiral among his antecedents. He 
entered the Navy in 1877, and after serving in many 
ships was appointed commander of the Ophir for the 
tour of the King and Queen, then the Duke and 
Duchess of Cornwall and York, to the colonies. After 
he had been promoted to captain in 1901, he commanded 
the Royal Naval Schools at Osborne and Dartmouth, 
and in 1909 became Commodore of the Royal Naval 
Barracks, Chatham. After a tour at sea in command of 
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the Balmoral Castle on the occasion of the visit of 
the Duke and Duchess of Connaught to South Africa 
for the opening of the first Union Parliament, he 
was promoted to flag rank and took command of the 
Second Battle Squadron in 1912. At the beginning of 
the war, Wemyss had charge of the cruiser squadron 
which patrolled the mouth of the Channel, and covered 
the passage of the Expeditionary Force to France ; he 
also went to Canada for the same purpose. In 1915, 
he was appointed governor and senior naval officer of 
the island of Lemnos in connection with the Dardanelles 
expedition, and on its abandonment went to the East 
Indies Station as commander-in-chief. He was then 
appointed in the same capacity to the Mediterranean, 
but before he could hoist his flag was called to the 
Admiralty as Deputy First Sea Lord, becoming First 
Sea Lord in January, 1918. As Chief Naval Represen- 
tative, he was associated with Foch in the reception of 
the German Armistice delegates and afterwards acted 
as Chief Naval Adviser to the Peace Conference. When 
he retired in 1919, he was specially promoted Admiral 
of the Fleet and was raised to the peerage. 








THE LATE MR. F. W. MACAULAY. 


Tue death of Mr. Frederic William Macaulay, which 
occurred on May 20, following upon an operation, at 
the General Hospital, Birmingham, removes a well- 
known figure from civil-engineering circles in the 
Midlands. The son of the late Mr. R. H. Macaulay, 
he was born at Southampton on June 14, 1864, and 
received his scientific education at King’s College, 
London. In 1882 he became a pupil of the late Mr. 
James Mansergh, and three years afterwards was 
appointed chief assistant to Mr. W. G. N. Yourdi, 
resident engineer on the Stockton and Middlesbrough 
Waterworks, now the Tees Valley Water Board. In 
this capacity he was actively engaged on the construc- 
tion of storage tanks, impounding and service reser- 
voirs, @ pumping station, flood-water channel, and also 
the River Tees aqueduct. In June, 1893, Mr. Macaulay 
succeeded Mr. Yourdi as resident engineer, and during 
the succeeding four years he completed the Blackton 
impounding reservoir and the Tees aqueduct, and was 
proceeding with other works when, in June, 1897, 
Mr. Mansergh appointed him resident engineer on the 
Frankley works of the Birmingham Corporation (Elan 
Supply) Waterworks. These comprised a lined service 
reservoir to hold 200,000,000 gallons, 14} acres of filter 
beds, a pumping station, and two miles of railway. 
Two years later, in addition to his other work, he was 
given charge of 5} miles of aqueduct, including two 
tunnels, respectively 1,530 yards and 700 yards in 
length, a syphon, and cut-and-cover work. 

Mr. Macaulay was appointed resident engineer in 
administrative charge of the Elan water supply in 
1902. Ten years later he became Elan supply engineer, 
his duties being to advise on and to carry out extensions 
necessitated by the progressive increases in the demands 
for water. Final promotion to chief engineer to the 
City of Birmingham Water Department came in 1920, 
and he retired under the age limit in 1929. In 1930 
he became a partner in the firm of Messrs. Rofe and 
Raffety, chartered civil engineers, Abbey House, 
Victoria-street, Westminster. A former  student- 
member of the Institution of Civil Engineers, he 
became an associate-member on December 3, 1889, 
and a full member on December 18, 1900. On March 10, 
1925, in collaboration with Professor 8. M. Dixon, he 
presented a paper before the Institution entitled, 
“On Measurements of Discharge over a Rock-Faced 
Dam.” Mr. Macaulay was for many years a member 
of the Institution of Water Engineers, and had latterly 
served on the Council. He was also a fellow of the 
Royal Meteorological Society. 





THE **RADICON *’ WORM REDUCTION 
GEAR. 


Unper the above title, Messrs. David Brown and Sons 
(Huddersfield), Limited, of Park Works, Lockwood, 
Huddersfield, are introducing a worm reduction gear 
of exceptional capacity. The increased power rating 
is due, not to any change in the tooth forms used, 
which have stood the test of many years’ highly 
successful service, but mainly to the introduction 
of means for dissipating more effectually the heat 
necessarily generated during the operation of the gear. 

To this end a small fan has been mounted on one 
end of the wormshaft, and this fan maintains a flow 
of air over the housing of the gear. The sides of this 
housing have been ribbed to increase the rate of heat 
transfer from the metal to the air current. The dis. 
tribution of the ribbing, and the design of the housing 
as a whole, are the result of an exhaustive series of 
experiments. The net result has been that, for a given 
temperature rise, about twice as much power can be 
transmitted by the gear as was previously found possible. 

Sections through the gear are reproduced in Figs. 
1 and 2, on this page, while its appearance is illus- 
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trated in Fig. 3. The fan a, it will be seen, mounted 
on a protruding end of the wormshaft, and is sur- 
rounded by a cow! which guides the air flow into the 
directions desired. The design of the fan is such that it 
works equally well whatever the direction of rotation. 

Special attention has also been directed to ensuring 
adequate lubrication of both bearings and gear teeth. 
As shown in Fig. 1, the wormshaft carries two oil 
throwers 6 and c, which, as the worm rotates, lift oil 
from the oil sump and fling it on to the wheel, thus 
ensuring that the teeth approaching the point of 
engagement are covered with a good film of oil. As 
there are two oil throwers, this end is attained in 
both direction of motion. Part of the oil raised by the 
throwers finds its way into the wormshaft bearings. 
To provide for the lubrication of the wheel bearings 
a pair of collectors, one of which is shown at Fig. 1, 
are mounted at each side of the wheel, and although 
they do not touch it they remove from it surplus oil, 
which is directed into a trough from which the wheel 
bearings are fed. By the means described, complete 
automatic lubrication is secured. Full provision is 
made by means of double wall baffles and oil throwers 
to ensure that all oil passing through the bearings finds 
its way back into the tank. Since black oils are apt 
to cling to gauge glasses, causing false readings, the oil 
level in the tank is ascertained by the use of a dip stick 
which is thrust into a special pocket provided for this 
purpose. The worm shaft is of 34 per cent. nickel steel, 
case-hardened, and both it and the wheel shaft are 
mounted on radial ball bearings which take both the 
journal and the thrust loads. 

A curve showing the temperature rise observed 
under varied conditions with the new gear, and with the 
ordinary type are plotted in Fig. 4, whilst the relative 
rating of the two is represented by the curves repro- 
duced in Fig. 5. Owing to the high rating, much smaller 
and lighter gears can be used than was formerly 
practicable. The makers have arranged to make the 
new gear on mass production lines, and the standard 
sizes now available cover the range between 4 in. and 
14 in. centres. 








Taz Royat Am Force Disrray.—The fourteenth 
Royal Air Force Display will take place at the R.A.F. 
Station, Hendon, London, N.W.9, on Saturday, June 24, 
1933; the main programme commences at 3 p.m. The 
object of the Display is to demonstrate the pro; in 
the work, training, and equipment of the Royal Air Force. 
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DIESEL ENGINE FOR SLUSH-PUMP 


DRIVE. 


AuTHoves petrol engines have been used for driving 
the slush pumps used in oil-well drilling, we believe 
the employment of high-speed Diesel engines for this 
purpose is comparatively novel. Considerable interest 
therefore attaches to the installation of the latter type, 
which has been supplied by Messrs. The Oil Well 
Engineering Company, Limited, Cheadle Heath, 
Stockport, to the Burmah Oil Company, Limited, for 
use on one of their oil fields. The engine used in this 
installation is a 260 brake horse-power six-cylinder 
Brotherhood-Ricardo Diesel engine, constructed by 
Messrs. Peter Brotherhood, Limited, of Peterborough. 
It is shown under test in the makers’ works in Fig. 1 
on page 595. The cylinders have a bore of 7} in., 
with a piston stroke of 12 in., and the rated output is 
developed at 750 r.p.m. A detailed description of an 
engine of this type was given on page 193 of our 127th 
volume (1929), so that we need not repeat it here. 
We may, however, remind our readers that in this 
engine the air is admitted to, and the exhaust gases 
are discharged from, each cylinder through ports in 
a single cast-iron sleeve which works between the 

iston and the cylinder wall. The sleeve is operated 

y a beam driven from the half-speed shaft in such 
a manner that it moves in an approximately elliptical 
path. There is thus very little variation in the velocity 
of the sleeve, and practically no load on the driving 
mechanism due to inertia. The elliptical motion is 
also advantageous from the point of view of lubrication. 
For the particular application with which we are now 
concerned, the low weight of the engine, viz., about 
40 Ib. per horse-power, is an important advantage with 
regard to transport. 
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The engine drives, through a friction clutch and 
flexible coupling, a shaft on which a Tex-Rope pulley 
's mounted on roller bearings, the pulley incorporating 
a dog clutch, so that it can be driven from the shaft 
when the clutch is engaged, and remains stationary 
when the clutch is disengaged. A second shaft, on 
which a Tex-Rope pulley is keyed, is driven from the 
end of the first shaft through another dog clutch. By 
operating the two dog clutches, it is thus possible to 








drive either of the pulleys at will. It should, perhaps, 
be explained, in connection with Fig. 1, that only one 
of the Tex-Rope pulleys is visible in this illustration. 
The second pulley was subsequently mounted on the 
short shaft seen on the extreme left of the figure. 

The Tex-Rope pulleys on the engine-driven shafts 
are about 15} in. in diameter, and each carries 14 
Tex-Ropes which pass round pulleys 64 in. in diameter 
on the pump countershafts. The distance between 





the countershaft and engine-shaft centres is 6 ft. 11 in., 
but adjusting screws are provided, so that the distance 
between the centres can be varied sufficiently to take 
up any slack in the ropes. The pump countershafts 
run at 181 r.p.m. and drive the pump crankshafts 
through machine-cut spur gearing at 41 r.p.m. 

One of the pumps under test in the works of Messrs. 
The Oil Well Engineering Company, Limited, at 
Cheadle Heath, is shown in Fig. 2, and a longitudinal 
section of it is given in Fig. 3, on this page. For test 
purposes, it will be seen from Fig. 2, the pump was 
electrically driven, but the distance between the motor 
and countershaft centres was the same as in the actual 
installation and the rope guard, half of which is shown 
in the illustration referred to, was in place. The 
pumps, it may be explained, are specially designed for 

umping the mud used in deep-well drilling, this mud 

ing forced down the drill pipe which rotates the 
cutting tool at the bottom of the hole and passing up 
to the surface outside the drill pipe, bringing with it 
the cuttings resulting from the drilling operation. 
On reaching the surface, the mud is passed through 
settling flumes and pits, where the cuttings settle out 
and whence they are subsequently removed, the mud 
being drawn off by the pump and again forced down 
the drill pipe. A continuous circulation of the mud 
is maintained in this way. 

It will be obvious that in drilling deep holes, which 
may have a depth of 8,000 ft. or more, there is neces- 
sarily a bir high resistance to, the flow of the mud, 
as well as the ibility of a choke occurring, owing 
to the restri passages through which the mud must 
flow. The pumps for this service must, therefore, be 
of strong construction, and must be designed to facili- 
tate the replacement of the wearing parts, the wear 
being considerable, owing to the fact that the mud 
usually carries with it a certain amount of grit from 
the drilling. Moreover, owing to the necessity for 
maintaining a constant circulation of mud throughout 
the whole operation of drilling, it is usual to provide 
two mud oy for each drilling equipment, as has 
been done in the installation we are now considering, 
so that in the event of one pump being out of commis- 
sion for ~ or for any other reason, the other 
pump can put into service immediately. In this 
installation, each of the pumps absorbs 200 h.p. when 
working at full capacity, so that the engine is arranged 
to drive one only at a time by the means described 
above. 

The pumps are each of the two-throw type, and the 
crankshaft is arranged in a totally-enclosed chamber. 
A disc wheel is mounted on the crankshaft to carry 
oil from the bottom of the chamber and deliver it on 
to oil trays at the top, whence connections are made 
to all the points requiring lubrication. As shown in 
Fig. 3, the pump cylinders are fitted with renewable 
liners, and the pistons are provided with rubber 
packing, which is arranged so that it expands under 
the h ulic pressure. The valves are also specially 
arranged for mud pumping, having conical seats in 
which rubber sealing lips are fitted. A spring-loaded 
relief valve is fitted on the delivery pipe, as shown in 
both Figs. 2 and 3, to prevent damage to the pump 
in the event of a choke occurring, and, to prevent 
leakage through the valve at the normal working 
pressure, a bursting disc is fitted between the valve 
and the delivery pipe. The liners in the pump illus- 
trated are 7} in. in bore, and the piston stroke is 18 in., 
giving a discharge capacity of 374 gallons per minute 
against a pressure of 500 Ib. per square inch. Smaller 
liners and pistons, down to 44 in. in diameter, can, 
however, be fitted, this latter size giving a discharge of 
103 gallons per minute against a pressure of 1,750 lb. 
per square inch. 

On test at Messrs. Peter Brotherhood’s Works, the 
engine gave a fuel consumption of 0-378 lb. per brake 
horse-power hour when developing the full load of 
260 brake horse-power at 750 r.p.m., and at the same 
speed, with an overload of 273 brake horse-power, the 
fuel consumption was 0-374 Ib. per brake horse-power- 
hour. The fuel used in these tests was Shell Diesel 
oil, and the lubricating oil used was Triple Shell. 
With a crude oil from one of the Burma fields 
the consumption was 0-38 Ib. per brake horse- 
power-hour when developing 242 brake horse-power. 
After the brake tests, the engine was erected on the 
skids on which it runs in service, and was given a final 
no-load run on these skids without any holding-down 
bolts. The installation has now been in service in 
Burma for some twelve months, and we understand 
that it has given complete satisfaction to the Burmah 


Oil Company. 








Etecraicrry Svurrry tm Catourra.—A progress 
statement issued recently by Messrs. The Raicutts 
Electric Supply Corporation, Limited, Victoria House, 
Vernon-place, Seccusivary aquene, London, W.C.1, shows 
that 42,839,645 unite were sold during the first three 
months of the present year, as com with 43,804,647 
units during the corresponding period of 1932, a decrease 
of 965,002 units. 








EDUCATION. 


Summer Evening Courses in Technology.—A_ pros- 
pectus of the short courses of lectures and laboratory 
work, to be given during the summer at the Manchester 
Municipal College of Technology, has recently been 
issued. The classes will begin on June 12 and will 
continue, in the majority of cases, until July 29. 
Teaching will be given in mechanical, electrical and 
municipal engineering, building, chemistry and chemical 
technology, textile chemistry, the textile industries, 
printing and photographic technology, mathematics, 
physics, industrial administration, and mine surveying. 
The starting times of the classes range from 6.30 to 
7 p.m., and they will last for from one and a half to 
two hours; in most cases the fee is 10s. 6d. Associates 
of the College, however, are entitled to free admission 
to the courses. Copies of the prospectus and further 
particulars regarding the courses can be obtained on 
application to the Principal, Municipal College of 
Technology, Manchester. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

i New Forest Dean Colliery.—Messrs. Henry 
Crawshay and Company are sinking a new coal mine 
in the Forest of Dean, near Coleford, to work the Bowson 
seam in the richest area of the Forest. It will cost about 
100,000, and will replace the Lightmoor colliery which 
employs 700 men, and possibly other mines. The coal 
trade of the Forest of Dean, like that of other coalfields 
in the country, has had extremely difficult times, and the 
sinking of the new pits, which will be equipped on the 
most moden lines for electrical working, will, it is hoped, 
do much to revive the industry in the area by enabling 
coal to be produced with the greatest economy. The 
name will be the Northern United Colliery. 


Great Western Railway's New Steamer. 


a 
qj 


The new coal 


burning steamer which the Great Western Railway 
Company have ordered from Messrs. Cammell Laird 
and Company, Limited, Birkenhead, is expected to 
demonstrate that coal, when used with the most 
modern appliances, is as economical as oil-fuel. The 


veasel is designed to develop 1,800 shaft horse-power 
at a speed of 14 knots. Steam will be supplied to two 
sets of triple-expansion engines at a pressure of 200 Ib. 
standard Babcock and Wilcox marine boilers 
fitted with Erith-Roe mechanical stokers driven by 
electric motors. Foreed draught will be employed. 
The vessel is for the Fishguard-Waterford service and 
will carry passengers, cattle, and goods. 

Mid-Glamorgan Drainage.—The Ministry of Health and 
the Glamorgan County Council are being urged to 
proceed with the new drainage scheme for the town of 
Bridgend and three adjoining districts in Mid-Glamorgan, 
estimated to cost 360,0001., in the interest of public 
health, to save river pollution, and also as an un- 
employment relief measu ce. 

Another Welsh Aerodrome Scheme.—Newport Corpora- 
tion have applied to the St. Mellons Rural Council to 
reserve for the purpose of a municipal aerodrome 210 
acres of land near Duffryn. The St. Mellons Council 
have referred the subject to the Ministry of Health. 

Proposed Pembrokeshire Beet-Sugar Factory.—Substan’ 
tial progress is reported with the scheme for a beet-sugar 
factory, with water as well as road and railway access, on 
Milford Haven. It is stated that promises of over 6,000 
acres of the 7,000 acres required to be reserved for beet 
have been made, The factory will cost about 


by two 


growing 
500, 0001. 

Swansea Sewerage Works._-Members of the South 
Wales district of the Institution of Municipal and County 
Engineers spent last Saturday in inspecting the works of 
Swansea's new main trunk sewer, which will be about 
11 miles long with the outfall into the sea at the Mumbles 
Head.: This scheme is estimated to cost 1,820,0001., and the 
large storage tanks cut out of the solid rock of Mumbles 
Head are unique in character. The engineers in their 
tour included various new road and bridge works. 


Gyroscorpic STapruisation or Sures: Erratum. 
We are asked to point out that a misprint occurred in 
the letter from Dr. P. P. Schilovaky, which appeared on 
page 578 ante. When speaking of the approach of the 
Conte di Savoia to Gibraltar, the slope of the waves was 
given as 17 deg. instead of the correct figure of 10 deg. 


Tue Instrrution or Locomotive Enoineers.—The 
summer meeting of the Insitution of Locomotive 
Engineers will be held in Hampshire and Sussex on 
June 21, 22, and 23. The members will leave Waterloo 
for Southampton at 2.30 p.m. on June 21, and a visit 
will be paid to Southampton Docks at 5 p.m. On June 
22, a motor-coach excursion to the Eastleigh Locomotive 
Works of the Southern Railway, and to Winchester, will 
be made. On June 23, the members will proceed, by 
motor-coaches, to the Lancing Works of the Southern 
Railway, then going on to Brighton, where the signalling 
installation at the railway station will be inspected, 
afterwards returning to London. 
will be held at 8 p.m., on June 22, 
Hotel, Southampton. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Grader Blades.—The supply of grader blades. The New 
Zealand Public Works Department, Wellington; Au- 
gust 22. (Ref. No. G.Y. 12,625.) 

Spring Steel.—The supply of spring steel to 8.A.R. 
Specification C.M.E. 6/1932 and C.M.E. 7/1931. The 
South African Railways and Harbours Administration, 
Johannesburg ; June 30. (Ref. No. G.Y. 12,628.) 

Boiler Plant.—The supply of two water-tube boilers, 
with superheaters, mechanical stokers and all accessories 
and auxiliaries. The Rand Water Board, Johannes- 
burg; July 7. (Ref. No. G.Y. 12,629.) 

Heating Apparatus.—A firm at Lwow, Poland, is 
asking for the names of United Kingdom manufacturers 
of charcoal or similar heating apparatus for motor cars 
and railway rolling stock. (Ref. No. G.Y. 12,630.) 

Electric Conductors.—The supply and installation of 
overhead and underground electric conductors. 
Egyptian Ministry of the Interior, Cairo; August 3. 
(Ref. No. A.Y. 11,817.) 


BOOKS RECEIVED. 


Economic Conditions in 


Department of Overseas Trade. 


Hungary. 1930-32. By Dr. H. C. A. CARPENTER. 
London: His Majesty's Stationery Office. [Price 2s. 
net.] 


Special Report No. 19. B.N.F. Ternary 
Alloys of Lead. Their Use in Buildings. London: His 
Majesty's Stationery Office. [Price 9d. net.] 

The New Aspect of the Oil Problem. By Louis Heyman. 
London: Petroleum Times. [Price 3s. 6d. net.] 

i ssociation of Engineering and Shipbuilding Draughtsmen. 
Estimating for Mechanical Engineers. By W. V. SEEAR. 
London: The Draughtsman Publishing Company, 
Limited. [Price 2. net.] 

Egypt. Ministry of Public Works. Physical Department 
Paper No. 28. The Nile Basin. Vol. Il. Measured 
Discharges of the Nile and its Tributaries. By H. E. 
Hurst and P. Paris. Cairo: Government Press. 
[Price P. T. 50.) 

Manuale dell’ Ingegnere Civile e Industriale. By G. 
Cotomso. Milan: Ulrico Hoepli. [Price 46 lire.) 

Department of Scientific and Industrial Research. Water 
Pollution Research. Technical Paper No. 3. The 
Purification of Waste Waters from Sugar-Beet Fac- 
tories. London: His Majesty's Stationery Office. 
[Price 7s. 6d. net.) 

Jahrbuch der Brennkrafttechnischen Gesellschaft BE. V. 
No. 13, 1932. Halle (Saale): Wilhelm Knapp. [Price 
7.20 marks.] 

Department of Overseas Trade. Economic Conditions in 
Spain, January, 1933. By ALEXANDER ADAMS. 
London: His Majesty's Stationery Office. [Price 2s. 
net.] 


Research. 


MECHANICAL ENGINEERS : 
Nortsa-WesterN Brancn: Erratom.—tIn our report 
of the discussion of Mr. L. W. Schuster’s paper before 
the North-Western Branch of the Institution of Mecha- 
nical Engineers, we stated, in the third column on page 
583, that Mr. W. R. D. Manning had referred to the work 
of a Mr. Bell in Germany. Actually, however, the name 
mentioned was Berl. 


Tae InstrruTion oF 


Britisa Scrence Guitp.—The Rt. Hon. Lord Melchett 
has consented to accept the Presidency of the British 
Science Guild in succession to the Rt. Hon. Sir Samuel 
Hoare, whose three-year term of office ends in June, 
1933. Lord Melchett will be elected President of the 
Guild at the annual general meeting, to be held at the 
Mansion House, London, on June 19 at 4.30 p.m., when 
the Lord Mayor of London, Sir Perey W. Greenaway, 
will occupy the chair. 

Trarric Controt tx Piccaprtiy.—-The traffic control 
system, which has recently been installed in Piccadilly, 
London, by the Automatic Electric Company, Limited, 
Strowger Works, Liverpool, is a combination of the 
flexible progressive system, which has been used for 
some time in Oxford-street, and of the vehicle-actuated 
system, which was inaugurated in Trafalgar-square a 
few weeks ago and of which details were given on 
388 of Enerverrtne for April 7, 1933. The pookiom 
in Piccadilly is rendered more difficult by the number of 
vehicles passing, the contiguity of the junctions, and by 
the high proportion of traffic which turns either into or 
out of the side streets. While, therefore, the flexible 
| progressive system, in which the signals at the successive 
| intersections are interlinked and timed by a master- 
| controller so that the minimum obstruction is offered to 
| the main stream of traffic without unduly penalising the 
| cross traffic, is suitable at times of peak load, it has the 
disadvantage at other times of unnecessarily withholding 
the right of way from the cross traffic. To overcome this 
| disadvantage the equipment employed has been designed 
| to work on the flexible progressive system during peak 





The Institution dinner loads, and to revert automatically to the vehicle-con- Messrs. C. E. Horton and C. Crampton, and the 
at the South Western | trolled system when the flow falls below a certain value.| Premium to Mr. G. Yoganandam. 
A departure from the usual | This is effected by a master-timer which co-ordinates the ; Section, the Duddell Premium has been awarded to 


The | 


Department of Scientific and Industrial Research. Building | 


PERSONAL. 


Mr. F. E. Browntnc, who at present occupies the 
position of works superintendent to the Corporation 
of Hornsey, has been appointed superintendent of cleans- 
}ing to the Metropolitan Borough of Islington. Mr. 
| Browning has occupied his present position at Hornsey 
for the past four years, prior to which he was for six years 
engaged as mechanical superintendent to the Borough of 
Wimbledon. 

Messrs. Craven Brotruers (MANCHESTER), Liurrep, 
Vauxhall Works, Reddish, Stockport, have completed 
arrangements under which Messrs. A. C. Wickman, 
Limited, Coventry, will be responsible for the sale in 
the whole of Great Britain, Northern Ireland, and the 
Irish Free State, of “‘ Craven-Rigid ” milling machines, 
and a number of other special-duty high-production 
machines for the manufacture of motor-car components, 
&c. Messrs. Wickman will be msible for sales, and 
Messrs. Craven Brothers for design, manufacture and 
service. 
| An agreement has been concluded between Messrs. 
| UNDERFEED Stoker Company, LimireD, Aldwych House, 
| Aldwych, London, W.C.2, and Mr. H. D. Watpram, 
| an o cial of H.M. Portsmouth Dockyard, to manufacture 
| and sell a special form of wagon-tipping apparatus. 
| Mr. P. W. MoGurre has been appointed managing 





director of Messrs. Armstrong-Saurer Commercial 
Vehicles, Limited, Thames House, London, 8.W.1. Mr. 
McGuire undertook the duties of general sales and service 
manager to the Company in May, 1932. 

Mr. Percivat Fox Tuckxetr has been elected presi- 
dent of the Chartered Surveyors’ Institution, 12, Great 
George-street, Westminster, London, S.W.1. 

Messrs. Kanpem Evecrricat Limrrep, 711 and 715, 
Fulham-road, London, 8.W.6, inform us that Messrs. 
Hartmann and Braun, instrument manufacturers, whose 
yroducts were previously handled by Messrs. Eck and 

rook, Limited, have now appointed Messrs. Kandem 
their sole agents for the United Kingdom and the Irish 
Free State. 

Messrs. Rospert DempsTeR AND Sons, Limirep, 
Rose Mount Iron Works, Elland, Yorks, have opened an 
office at 16, Queen Anne’s-gate, Westminster, London, 
S8.W.1. Mr. 8S. Langford is their London representative . 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—The very slight improvement 
noted in the last few weeks in the North-Western steel 
|trade is being maintained, and while the volume of 
business passing is still small, current inquiry encourages 
| the hope of some expansion shortly. Structural-engin- 
| eering firms have still disappointingly light order books, 
| but report a freer circulation of inquiries than for some 
| time past, as well as the receipt of a few orders of rela- 
| tively small tonnages. Locomotive builders are a trifle 
busier, but boiler-makers and textile-machinery manu- 
| facturers are in urgent need of new work. The demand 
| for foundry iron, though still on a restricted scale, shows 
| some improvement upon the early months of the year, 
| the recent tendency on the part of buyers to place 
| forward contracts with rather greater confidence being 
| maintained. 

Anglo-Russian Commerce.—In the absence of any 
ndication of a settlement of the Anglo-Russian dispute 
| with its resultant embargoes, a number of local engineer- 
|ing concerns are displaying increasing anxiety for the 
future as current orders are being worked off. Machine- 
tool manufacturers and railway-plant makers, in par- 
ticular, in the last few years have celied very largely upon 
Soviet contracts to keep their works going, several 
orders, running into six figures, having been carried out. 
In most cases, firms with Russian work now on hand 
are rapidly approaching final deliveries, and in the 
absence of orders from the home market or other foreign 
countries, there is apprehension as to their ability to 
keep plant going. Alternatively, there is a confident 
feeling that with an amicable removal of the existing 
| trading obstacles, remunerative business would again be 
secured from Russia. 
The Hematite Iron Industry.—In the North Lancashire 

and Cumberland hematite-iron trade, the recent improve- 
| ment is continued, but the demand is still insufficient to 
warrant the restarting of further production plant. Local 
steelworks continue to large consumers, and there 
has been an increased demand, of late, from the South 
Wales area. Rapid headway is being made with the 
large wire-rolling mills in course of erection at the Irlam 
Works of the Lancashire Steel Corporation, Limited, 
and it is hoped that these will commence production in 
the next month or so. 





| THe InstrrvTIon oF ExectricaL Enorneers.—The 
| Council of the Institution of Electrical Engineers has 
| made a number of awards of premiums for papers read 
| during the 1932-33 session, or accepted for publication. 
| These include the Institution Premium to Mr. J. M. 
| Kennedy and Miss D. M. Noakes; the Ayrton Premium 
to Mr. A. B. Read and Dr. J. W. T. Walsh; the Fahie 
Premium to Messrs. J. H. E. Baker and E. P. G. Wright ; 
the Kelvin Premium to Mr. P. Dunsheath: the Paris 
Premium to Mr. W. 8S. Burge ; the Webber Premium to 
)verseas 


In the Wireless 


practice is being made this year in that ladies are invited | times during which the right-of-way is given to esch | Mr. E. C. S. Megaw, and, in the Meter and Instrument 


to participate, 
House, 296, Vauxhall Bridge-road, Westminster, London, 
5.W.1. 


The office of the Institution is at Denison 


side approach according to a 
provides a supervising contro 


| the peak load period. 


ar plan, and also 
over each junction during 


Section, the Sylvanus Thompson Premium to Mr. J. McG. 
| Bruckshaw. A considerable number of extra premiums 
| have also been awarded in all three sections. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The already strong statis- 
tical state of the Cleveland pig-iron trade is improving. 
Stocks are low and are steadily drawn upon to meet 
current requirements. Conditions encourage hope that 
ironmasters may soon feel justified in enlarging produc- 
tion by re-lighting one or two of the numerous idle blast- 
furnaces. A substantial proportion of the make of 
Cleveland iron continues to go into use at producers’ 
own consuming departments. The surplus available for 
the market is taken up chiefly for home purposes, demand 
from abroad being still light, though sellers offer parcels 
for overseas shipment at comparatively very low figures. 
Second hands have little opportunity to dispose of iron 
except for shipment abroad, owing to restrictions imposed 
by makers. ognised market rates for business other 
than with overseas firms are quite strong. No. 3 g.m.b. 
is 62s. 6d. for local consumption, 64s. 6d. for supply to 
North of England buyers beyond the Middlesbrough 
zone, and 62s. 9d. for delivery to customers in the 
Glasgow area. No. 1 grade of Cleveland is at a premium 
of 2s. 6d. ; and Foundry No. 4 and Forge No. 4 are each 
at a discount of ls. 

Hematite——A firmer feeling characterises the East 
Coast hematite department. akers are still hampered 
by heavy and increasing stocks, but additions thereto 
are shrinking and the limited output promises to be 
fully taken up in the near future. Local consumption is 
increasing and deliveries to Sheffield and to Wales are 
well maintained. A few inquiries from abroad are 
reported, but overseas sales are still difficult to effect. 
Continental competition continues very keen in foreign 
markets. Merchants have still command of consider- 
able quantities and are under no restriction as to the 
disposal of their holdings, but are not underselling makers. 
For both home and export trade No. 1 hematite is 59s. 6d., 
and ordinary qualities are 59s., f.0.t. and f.o.b. 

Foreign Ore.—Imports of foreign ore during May were 
substantially heavier than unloadings for April. The 
improvement was due to consumers accepting much 
larger supplies than recently against old contracts. New 
business is still difficult to arrange. The price of best 
rubio remains at 15s. 3d., c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues in very ample supply and in only moderate 
request, but sellers are loth to lower quotations, and 
keep good average qualities at 15s. 6d. delivered here. 

Manufactured Iron and Steel_—Rather better accounts 
are given of the semi-finished and finished iron and steel 
industries. Orders for one or two descriptions of material 
are released more freely than of late, but much plant 
is still idle. New contracts for shipbuilding material are 
greatly needed. Constructional steel producers are 
turning out larger tonnage. Further orders for railway 
requisites would be very welcome. Quotations are 
steady. Common iron bars are 91. 15s.; best bars, 
101. 5s.; double best bars, 10/. 15s.; treble best bars, 
11l. 5s.; packing (parallel), 81. ; packing (tapered), 101. ; 
steel billets (soft), 51. 7s. 6d.; steel billets (medium), 
6l. 12s. 6d.; steel billets (hard), 71. 2s. 6d.; iron and 
steel rivets, 111. 5s.; steel ship plates, 81. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots; fish plates, 121. 10s.; black 
sheets (No. 24 gauge), 91. 15s. for delivery to home 
customers and 8l. 10s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge), 12/. for 
delivery to home customers and 101. 10s. f.o.b. for 
shipment overseas. 

Scrap.—tiron and steel scrap is in very ample supply 
and is easy in price. Sales are few. Light cast-iron is 
34s. 6d.; heavy cast-iron, 37s. 6d.; machinery metal, 
40s.; and heavy steel, 37s. 6d. 











INTERNATIONAL BurEAvU OF TECHNICAL EDUCATION.— 
The Board of Education has informed us that H.M. 
Government has decided to participate in the manage- 
ment of the International Bureau of Technical Education. 
Accordingly, Mr. A. Abbott, C.B.E., formerly chief 
inspector of technical education, has been nominated 
British Government representative on the Conseil 
d’ Administration and Mr. E. G. Savage, chief inspector 
of technical education, correspondent with the Bureau, 
the address of which is 2, Place de la Bourse, Paris, 2e. 





Tue InstrrutTion or Mintne EnGIneErs.—The ninety- 
sixth general meeting of the Institution of Mining 
Engineers will be held at Edinburgh from Wednesday, 
July 12, to Friday, July 14. The meeting will commence 
at 11 a.m., on July 12 in the Upper Library of the Uni- 
versity (Old College), Edinburgh. After a welcome by 
the Lord Provost, four papers will be discussed, namely, 
“ Investigation of Mining Subsidence at Barbauchlaw 
Mine, West Lothian,” by Poottiver H. Briggs and Dr. W. 
Ferguson ; “‘ A Miners’ Gas-Measuring Electric Lamp,” 
by Professor W. M. Thornton; interim report of com- 
mittee on “ Lighting in and about Mines”; and ‘‘ The 
Application of Metal Sheets for Surveying Plans,” by 
Messrs, R. McAdam, J. 8. Reid and J. K. Templeton. 
In the evening, a reception will be held at the Edinburgh 
College of Art by the Lord Provost. The whole of 
Thursday and Friday, July 13 and 14, will be devoted to 
visits to collieries and other places of interest in the 
vicinity of Edinburgh. The Institution dinner will take 
place at the North British Station Hotel, Edinburgh, 
at 7.30 p.m., on July 13. Members are asked to send in 
their reply forms, as soon as possible, to the secreta: 
of the Institution, Cleveland House, 225, City-road, 
London, E.C.1. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Conditions in several sections of the 
local staple trades show definite signs of improvement. 
The flow of orders and inquiries is more encouraging, and 
oop em generally are brighter than for some time past. 
n official circles a more hopeful tone persists. fe i 
pointed out that Sheffield to-day is pocdaeite at least 
33-3 per cent. more steel than a year ago, and also more 
than in the record pre-war year of 1913. Considering the 
restricted demand for armaments, this is a remarkable 
achievement, and one that even Essen or Pittsburg 
cannot claim to equal. Despite this upward tendency, 
it must not be assumed that Sheffield is on the thres- 
hold of boom conditions. Acres of plant continue to 
stand idle, while the roll of unemployed operatives, 
though showing a reduction of 3,000 during the past 
12 months, is still considerable. In the raw and semi- 
finished steel trade, the general position is more encourag- 


ing. More open-hearth furnaces have been put into 
commission, while order books are steadily being 
replenished. The heavy machinery and engineering 


branches report slight improvement. The dearth of 
railway rolling stock contracts is militating against 
expansion. There is an increasing demand on home 
account for shipbuilding requisites, Leltow forged drums, 
heavy castings, forgings, and plates, and cement and 
concrete mixing plant. Business in special steels 
continues at a high level. The lively call for stainless 
steel and related products has resulted in several works 
making additions to their plant. Research work is 
proceeding with the object of cheapening stainless steel 
without impairing its quality. Sheffield University 
continues to be in the forefront of industrial development 
and research. Important work is being carried out at 
the University’s workshops and laboratories, which are 
= with the latest appliances and machinery. 
The Department of Electrical Engineering is carrying out 
research work on the magnetic properties of metals. 
Among many other magnetic puttin which have been 
studied recently is the improvement of the design for 
loud-speaker magnet systems with a view to obtaining 
the most economical and efficient construction. The 
Department of Metallurgy is considered to be the best 
equip in the country for scientific instruction in the 
metallurgy of iron and steel. A recent addition to the 
equipment of the department is the laying down of 
an iron foundry and small cupola. When these are in 
operation, useful instruction will be given in foundry 
practice. Sheffield’s is the only University which has a 
department solely devoted to the study of refractory 
materials. The laboratories of the department provide 
facilities for chemical and microscopical analysis, for 
tests of refractories in gas-fired and electric furnaces, 
for the measurement of thermal expansion, and for 
mechanical testing at high temperatures. The depart- 
ment has been responsible for an investigation into the 
use of moulding sands in iron and steel foundries, and its 
work has been very successful, and has resulted in very 
considerable economies being effected in foundries 
throughout the country. The tool trades are doing 
better. Business is opening out on export account, 
while the beneficial effect of tariffs is more marked. 
The light foundries engaged in the production of house- 
hold and builders’ ironmongery are more actively em- 
ployed. 

South Yorkshire Coal Trade.—Quiet conditions prevail 
in most sections of the coal trade. Sales on export 
account are up to recent level, but no immediate improve- 
ment is in prospect. The general outlook is uncertain. 
Increased activity in the iron and steel trades has resulted 
in a better call for certain classes of industrial fuel. 
Bunkering business is slow. There has been a decline in 
the tonnage of smalls consumed by electricity-producing 
works, while the textile industries are only moderate 
customers. The housecoal market is in a weak condition. 
Foundry and furnace coke are only in moderate request, 
both on home and export account. Quotations are : 
Best branch handpicked, 25s. 6d. to 26s. 6d. ; Derbyshire 
best house, 20s. 6d. to 22s. 6d.; Derbyshire best brights, 
16s. 6d. to 188. 6d.; screened nuts, 15s. 6d. to 17s. ; 
Yorkshire hards, 16s. to 17s.; Derbyshire hards, 16s. to 
17s.; rough slacks, 8%. to 9s.; nutty slacks, 7s. to 
8s. 6d.; and smalls, 5s. to 68. 








SwansEa’s Super-Powrr Station: Erratum.— 
The information contained in our “ Notes from the 
South-West,” on page 571 ante, regarding the contract 
for the preparation of the site of the Tir John North 
power-station of the Swansea Corporation, was, we 
regret to say, incorrect. The contractors for the power- 
station site and the intake and discharge shafts and 
tunnels are Messrs. Pauling and Company, Limited, 
26, Victoria-street, Westminster, London, 8.W.1, and 
not Messrs. Topham, Jones and Railton, Limited, as 
stated. 





ExuisiTions OF CHEMICAL PLANT AND RUBBER 
InpusTrRigs, COLOGNE.—As a result of further conferences 
between the Deutsche Gesellschaft fiir Chemisches 
Apparatewesen, usually known as Dechema, the 
Verein deutecher Chemiker, the Verein deutscher 
Maschinenbauanstalten and the Civic authorities of 
Cologne, it has been decided to change the date of the 
Chemical Plant Exhibition (“‘Achema VII”), without, 
however, interfering with the preparations now in hand. 
The date of the Exhibition has now been finally fixed for 
the period May 18 to 27, 1934. The “ Kautschuk” 
exhibition of the German Society for Rubber Industries, 
which was to have been held in conjunction with Achema 
VII, will take place independently in Cologne during 
the present year. 





NOTICE OF MEETING. 





InsTITUTION oF SanrraRy EnNGInrers.—Friday, 
June 9, 6 p.m., Hotel Belgravia, Grosvenor-gardens, 
S.W.1. Ordinary General Meeting. ‘“‘ Sewage Disposal 
Works at Eastleigh,” by Mr. G. T. Cotterell. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—There has has been little change 
in the steel trade position over the week, and although 
there has not been much improvement in the demand for 
heavy material quite a good tone prevails. The decision 
by the Chancellor of the Exchequer to exempt coastal 
shipping from the fuel oil tax has been well received here, 
and several orders for new tonnage which were stopped 
will now be proceeded with and the steel trade will 
benefit. This announcement also gives hope that one or 
two orders for oil-burning coasters which were about 
to be placed on the Clyde will now materialise. In 
the black steel sheet trade the demand for the heavier 
gauges has been well maintained and quite a fair amount 
of business is passing, while the lighter gauges are also 
meeting with a moderately good request at the moment. 
Galvanised sheets remain slow, and the export demand is 
very poor. Prices have become firmer and in one or two 
cases an advance of 5s. per ton has to be recorded. 
The following are the current market quotations :— 
Boiler plates, 91. per ton; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black steel sheets, } in., 
8l. per ton; and galvanised corrugated sheets (No, 24 
gauge), 12/. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the demand continues on a limited 
scale and the outlook does not show much sign of improv- 
ing. Specifications are difficult to pick up and tonnages 
are ‘not of any bulk. The inquiry for re-rolled steel 
bars is better, but business has not increased much of 
late, although the possibility of having to face a rising 
market may tend to a better demand. Prices are very 
firm, ‘but unchanged, and are as _ follows :—Crown 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export; and re-rolled steel bars, 71. 5s. per ton 
for home delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—No change has taken place 
in the Scottish pig-iron trade since last week, and 
makers are very quiet as the demand is so poor. With 
the slightly better outlook in the steel trade it is hoped 
that there may be an improvement in the demand for 
hematite. The current market quotations are as follows : — 
Hematite 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 67s. 6d. per ton, and No, 3, 65s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 27, amounted to 298 tons. Of that 
total 212 tons went overseas and 86 tons coastwise. 

Wages in the Scottish Iron Trade Reduced.—Sir John M. 
MacLeod, Bart., C.A., Glasgow, has intimated to the 
joint secretaries of the Scottish Manufactured Iron 

rade Conciliation and Arbitration. Board that, in 
terms of the remit, he has examined the employers’ 
books for March and April, 1933, and he certifies that 
the average net selling price brought out is 91. 14s. 0- 44d. 
This means that there will be a reduction of 2} per 
cent. in the basis rates of the wages of the workmen, 

Clyde Shipbuilding Contracts.—The London, Midland 
and Scottish Railway Company has just ordered two 
new vessels of the paddle type for passenger service on 
the River Clyde. Messrs. William Denny and Brothers, 
Limited, Dumbarton, have secured the order to build 
one of the vessels and Messrs. Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, have secured 
the order for the other. These new steamers will have 
shelter decks and other up-to-date improvements and 
will be unsurpassed in speed and comfort among vessels of 
their type. 








“ Taermometnric Laa.”—A little book recently issued 
by Messrs. Negretti and Zambra, 38, Holborn-viaduct, 
London, E.C.1, and entitled “‘ Thermometric Lag,” will 
be of interest and service to all users of thermometers. 
It discusses this characteristic in alcohol-in-glass, mercury- 
in-glass and mercury-in-steel thermometers, and explains 
how the lag coefficient can be determined and how it 
may be made use of. Curves reproduced show that 
a mercury-in-steel thermometer may have a smaller 
lag than a mercury-in-glass thermometer when immersed 
in water, while in air the lag of the former is the greater, 





SKILLED EMPLOYMENT AND APPRENTICESHIP Asso- 
c1aTion.—In spite of the continued trade depression, 
which still makes it very difficult to find openings in 
skilled trades, the work of the Skilled Employment and 
Apprenticeship Association has been steadily carried on 
during 1932. The total number of cases dealt with 
through the affiliated committees in Battersea, Bethnal 
Green and Shoreditch, Fulham, North Lambeth and 
Stepney, shows a satisfactory increase of 10 per cent. 
on last year’s figures; the actual number of children 
placed—namely, 677 boys and 443 girls—was much the 
game as in 1931, which fact testifies to the unflagging 
efforts of the members of the committees. Unfortunately, 
however, the expenditure for the year 1932 exceeded 
receipts by 91l/., and it is emphasised that the future 
efficacy of the work depends on increased financial 
support. The central office of the Association is at 75, 
Denison House, 296, Vauxhall Bridge-road, London, 
8.W.1. 
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67,200-KW. TURBO-ALTERNATOR FOR THE 


CONSTRUCTED BY MESSRS. THE 


BAT? ERSEA 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, EN 


NEERS, \MAN( 








Fig.1! 
































































































































































































































































































































































































































































































































PLATE XXXIV. 


ERSFA STATION OF THE LONDON POWER COMPANY. 


NEERS. (ANCHESTER, AND MESSRS. THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, ENGINEERS, RUGBY. 


S ription ane Page 5So.) 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


‘We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and no connection exists between this 
Journal and any other publications bearing 
somewhat simiiar titles. 





TeLecraPHio “ ENGINEERING,” LESQUARE, 
ADDREss LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 


(2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 








For the United Kingdom ..................... £3 5 0 
For Canada— 
Thin paper Copies .................s0000 £2 18 6 
Thick paper copies.....................+ £3 3 0 
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THE PROPOSED SEVERN BARRAGE. 


In the rational use of models for studying the 
regime of rivers and estuaries, the pioneering work 
was due to Osborne Reynolds. He was led to 
believe in the practicability of the procedure by 
purely theoretical considerations based upon his 
classical studies of the flow of water in pipes. He 
was struck by the general stability and steadiness 
of the beds of natura] waterways, in spite of the 
fact that the material in the upper layers was 
being shifted almost continuously, as was proved 
by the rapid obliteration of footprints and of 
other casua] disturbances. Reynolds concluded, 
accordingly, that some definite natural laws must 
be involved, and from dimensional considerations, 
was able to lay down a law of comparison, fixing 
the proper relation between the scales of the model 
and the velocities in it, and in the actual water- 
way. Preliminary experiments made with very 
simple appliances confirmed his conclusions, which 
were set torth in a report to the British Association 
in 1887. This paper so impressed the French 
authorities, that the execution of important works 
on the Seine was postponed till their probable 
effects could be tested by observations on a scale 
model. 

Not all engineers were, however, equally favourable 
to the innovation, which, in fact, tended to sub- 
stitute direct measurements for rules of thumb. 
Such rules, no doubt, have often proved highly 
successful, but everything depends upon the parti- 
cular thumb in question, since the experience 
guiding this useful member is personal to its owner, 
and incapable of being imparted to others. Never 
speculate when you can measure is, in fact, a very 
sound maxim in engineering undertakings, and the 
use of models for testing the value of proposed 





hydraulic works has steadily grown in favour. 
The most elaborate and complete research of 
this kind yet undertaken is probably that carried 
out at Manchester University in connection with 
the Severn power scheme of the Economy Advisory 


Council. The task was entrusted to Professor A. H. 
Gibson, D.Sc., M.Inst.C.E., whose two reports, 
dated, respectively, May, 1929, and October, 1932, 
have now been published in one volume by H.M. 
Stationery Office.* The earlier of the two reports 
is devoted largely to the description of a very 
thorough preliminary test of the validity of the 
method. The model used was 45 ft. long and 
represented to a horizontal scale of 1 in 8,500 an 
80-mile stretch of estuary, extending from Barry 
to Gloucester. The latter city, for most practical 
purposes, marks the limit of the tidal range, since 
weirs included within its boundaries arrest the 
progress of all but the highest tides. The vertical 
scale originally adopted was 1: 100, and on this 
basis the whole of the banks and channels of the 
estuary, as laid down by the Admiralty survey of 
1849, were accurately reproduced. By appropriate 
mechanism, tides corresponding to the complete 
lunar cycle were reproduced in the model, and to the 
proper scale as fixed by Reynolds’ law of comparison, 
On this basis, the 40 ft. range of the spring tide at 
Avonmouth was represented on the model by a 
rise of 5 in. The experiment was continued for a 
succession of cycles equivalent to the tides of 78 
years in the estuary. 

The bed of the model was then accurately mea- 
sured up and compared with the Admiralty survey 


606 | of 1927. Qualitatively, the agreement was excellent 


but it turned out that the vertical scale was unduly 
large. Owing to this, the angle of repose of the 
sand was exceeded in some areas, and the general 
effect was to reduce the height of the banks in 
the model. It was accordingly decided to recon- 
struct the model, making the vertical scale 1 : 200. 
With this scale, an excellent quantitative agreement 
with the Admiralty chart was secured. 

Incidental to this work, a prolonged study was 
made to determine the materials which would best 
represent the sands and silts of the estuary. Ulti- 
mately, a silica sand passing an 80 mesh was 
selected. In the course of this work, it was noted 
that the sand was rolled or dragged along the 
bottom ; whilst Osborne Reynolds held that the 
actual shifting of bed material was due to its being 
caught up in vortices and deposited later in regions 
of slack water, Professor Gibson finds that this 
is what happens with silt, but that sand is trans- 
ported in a different way. 

The silt used in the model experiment was col- 
lected in the estuary. The amount in suspension 
was found to be small in the upper waters, being at 
most about one part in 8,000 of water. Elsewhere, 
the amount carried was much greater, being about 
40 times as much as in the river proper. This 
observation goes to confirm Osborne Reynolds’s 
opinion that in estuaries large cross-currents 
must be expected, and may have a predominating 
influence in the moulding of the banks and channels. 
The Severn tides are the highest in the British Isles, 
the range being 22 ft. at the estuary mouth, 40 ft. 
at Avonmouth, and 6 ft. at Gloucester. The bore 
at the latter city is famous. In its course, the bore, 
attains a height of 4 ft. to 6 ft. and its speed may 
reach 13 miles per hour. The highly-turbulent 
character of the flow leads to a very thorough 
mixing of the river water and the tidal flow. Tests 
have, in fact, shown that the salinity is the same 
at all depths. This observation is in conflict with 
the widely held opinion that at flood tide, in 
estuaries, the sea water advances in a dense layer 
below the lighter fresh water. 

Some difficulty was found in reproducing, in the 
model tests, the effects of salinity in promoting the 
deposit of silt. The mean discharge of the Severn 
is 4,270 cusec., and that of the Wye is 2,000 cusec. 
and other streams contribute further supplies of 
fresh water. To maintain the salinity of the water 
supplied to the model would have required the 
expenditure of 170 lb. of salt perday. Experiments 
showed, however, that this 170 lb. of salt could be 
replaced by 2 Ib. of alum. 

The preliminary tests having established the 
reliability of the model observations, experiments 
were next made with the barrage in place. The 
site chosen is at English Stones, distant down stream 
about 46 miles from Gloucester, but up stream of 


* Construction and ion of a Tidal Model of the 
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Avonmouth. English Stones is a rocky plateau 
extending from the south side of the estuary for 
about 1} miles into the waterway. There is a group 
of rocks on the opposite shore, and between the two 
is a deep channel known as The Shoots, which at 
half tide is about 300 ft. wide. One advantage of 
this site is that much of the proposed works could 
be executed in the dry. The river here is about 2 
miles from shore to shore, and the waters impounded 
above the barrage would form a tidal basin having 
an area of about 35 sq. miles. At this point of 
the estuary the contribution of river water to the 
total flow does not exceed } per cent. We gave a 
plan of the site on page 395 ante. 

With the type of barrage first experimented with, 
it was found that the bore would still persist, 
though its height would be reduced by 40 per cent. 
High-water levels up stream would in general be 
reduced, whilst the effect on the sewage flow proved | 
to be unimportant. Below the barrage, navigation 
would not be deleteriously affected, whilst above 
it there would be an improvement, save at high 
tide, but quite a moderate amount of dredging 
would secure everywhere as deep water at high 
tide as formerly. 

The second report describes a further investigation 
undertaken to discover the best arrangement of 
barrage. Some preliminary experiments had shown 
that by increasing the area of the sluices higher levels 
could be secured in the tidal basin, with a correspond- 
ing increase in the possible power output. For 
this series of tests a new model to a larger scale 
was prepared. In all, six different barrages were 
tried, each of which showing some advantage over 
its predecessor. 

In the final modification the turbine dam is} 
4,440 ft. long and accommodates 72 turbines fixed | 
at 61 ft. centres. The draft tubes are 44 ft. wide and | 
25:2 ft. deep at the outlet. The sluice dam is 
6,825 ft. long, and there are 130 sluices, each 40 ft. 
wide. ‘To improve the approach to the turbines the 








| 
: ; 
English Stones were excavated to a depth corre- | 


sponding to — 8-0 ft. O.D. 

The tests showed that this barrage would, if any- | 
thing, lead to a deepening of the navigable channels 
down stream. Above the barrage the silt deposit 
might at most average 790,000 cub. yards per annum 
during the first twenty years’ operation, but the 
rate of deposit would then diminish. In general, 
the effect on both high and low water levels would 
be small. With excessive floods in the Severn, corre- 
sponding, say, to eight and a-half times the 
normal flow, the flood level at Gloucester might be 
raised by 1-8 ft., but this could be prevented by 
suitable adjustment of the sluices. If the flood did 
not exceed four times the normal flow, the level 
attained would be less after the erection of the 
barrage than it was before. 

Professor Gibson estimates that with this barrage 
the potential power output with 67 turbines at work | 
would be 2,252,000,000 kW hours per annum, or | 
2,182,000,000 units per annum if the output at | 
Spring tides was reduced by 14 per cent. With 





72 turbines at work the output would be 2 per cent. | 


more. The turbines would be of the Kaplan type 
20 ft. in diameter, the minimum head during the 
working period being 5 it. 

In concluding his monumental reports, Professor 
Gibson expresses his appreciation of the help 
received from Mr. J. Allen, M.Sc., who has acted as 
observer and recorder during the whole series of 
experiments. Great assistance has also been 
received from research workers supplied by the 
engineering department of the Victoria University. 


THE TRADE OF BRAZIL. 


It is remarkable that the periods of prosperity in 
the trade of Brazil] have always depended upon the 
existence of boom conditions in the market for one 
or another of her many natural resources, while, 
after a time, competition from other parts of the 
world has forced the Brazilians to find some other 
medium for re-establishing their vanishing fortunes. 
In the old colonial days the Portuguese, by raising 
cane-sugar, gave Brazil a pioneer and wealth- 
producing position. Gold was then discovered, and 
many of the plantations were neglected by those 
who became participants in the frenzied rush into 
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the new industry, the West Indies replacing Brazil 
in the cane-sugar market. It was next found that 
the Amazon basin was ideally suited to the cultiva- 
tion of cacao. Once the new industry was well 
established, Ecuador, Venezuela and Colombia also 
entered the field, and the success of the West Africa 
plantations resulted in the fall of Brazil from the 
position of having a world monopoly to that of 
supplying but 15 per cent. of the total market. 
Cotton was the next boom product. Again the 
trade, which reached remarkable figures, eventually 
faded away. Diamonds were then found in Brazil, 
and another rush of adventurers ensued. Rubber 
followed, and by 1910 the production was no less 
than 90,000,000 Ib., or practically the entire world’s 
requirement of that time. The demand for rubber, 
growing as it did through the development of 
motor transport, was followed by the institution of 
export taxes, which gave enormous revenues to 
Amazonas and Para. The price forced up by the 
demand resulted in the introduction of plantation 
rubber and the ultimate collapse of the Brazilian 
rubber boom. Less than 5 per cent. of the world’s 
supply is now obtained from Manaos and Belem, 
the former Brazilian centres of the trade. Each of 
Brazil's times of greatest wealth production was 
thus due to a pioneer boom in some commodity, and 
in turn, sugar, cacao, cotton, gold, diamonds, and 
rubber served the purpose. Each market at first 
grew to enormous importance and then declined 
through one or other, or a combination of three, 
general causes: too great dependence on slave 
labour, heavy export taxes, or the discovery of 
alternative centres of more economic production in 
other parts of the world. To-day there remains the 
great coffee industry as the successor of all these 
rising and falling markets. Its position is, perhaps, 
stronger than that held by any of its predecessors. 
The publication of Economic Conditions in Brazil, 
a report prepared for the Department of Overseas 
Trade by Mr. E. Murray Harvey and Mr. J. G. 
Lomax, by H.M. Stationery Office (price 3s. net) 
enables an assessment to be made of the present 
position in trade of this interesting region in times 
of general depression rather than in those of accele- 
rated activity. In recent years Brazil has had to 
review all her activities to find the means of con- 
tinued economic existence. In 1931 a visit was 
made by a mission under Sir Otto Niemeyer to 
study the financial structure of the republic and 
advise the Government on reforms necessary to 
effect improvements on the then existing conditions. 
The principal recommendation of the mission 
namely, the establishment of a central reserve 
bank—has, unfortunately, not yet been adopted. 
Whatever gold reserve was earlier in existence has 
now been exported, and nothing but the proceeds 
of the export trade is available to finance inter- 
national commerce. Coffee accounts for 70 per cent. 
of the value of the total exports of Brazil, but market 
prices are low and the future well-being of the 
producers has been threatened by the existence of 
dangerously heavy stocks. Remedy for the last- 
mentioned trouble was found by the introduction 
|of the expedient of destroying the surplus. Coffee 
| planters have thus had to bear a double burden of 
| financing the coffee-destruction scheme and balancing 
|the international payments position. Actually the 
taxation on coffee amounts to no less than 86-5 per 
cent. of what is obtained for it f.o.b. the carrying 
vessel. The weakness of the Brazilian overseas 
|trading position, as that of many other countries 
| of the world, is not to be found in the internal 
| trading markets. National industries are growing, 
|the currency position is sound, interval prices are 
| stable, and there is no serious unemployment. 
In return for her coffee, frozen meat, cocoa, and 
the other smaller items of her exports, Brazil 
requires wheat, machinery and tools, textiles, iron 
and steel and coal. These she obtains principally 
from the United States, the United Kingdom, and 
|Germany. When considering the recent trade of 
the United Kingdom in relationship to that of the 
other two main sources of supply, it has to be 
borne in mind that the United States figures include 
an extraordinary item, representing the value of 
| wheat shipped in exchange for coffee. Were the 
|sum equivalent to this, possibly 1,000,000/. sterling 


United States trade would appear very different. 
Again, Germany has received the benefit of the 
exchange of 345,000 tons of coal for coffee in a 
transaction, practically amounting to barter. 
Quite apart from these exceptional handicaps, 
United Kingdom trade with Brazil has suffered by 
the increased protection given to competitive 
Brazilian industries, notably in textiles, the former 
mainstay of our exports to the Republic. To-day, 
any form of foreign currency payment for goods 
before shipment is actually impossible, since the 
Bank of Brazil will not, in ordinary commercial 
cases, allot exchange, except to meet maturing bills, 
and then only upon documentary proof of importa- 
tion. Under such circumstances, to ask for a 
credit, or payment, in London is tantamount to 
a refusal to ship. The foreign trade returns of 
1932 promise to provide a favourable trade balance 
of about 14,000,0001. gold. There is, therefore, 
but little reason to doubt the capacity of the Bank 
to provide foreign exchange against maturing 
import bills. In addition, the conditions now 
existing indicate that the returns for 1933 will 
probably not be less favourable. The moratorium, 
which led to the suspension of many shipments to 
Brazil, had to be resorted to to enable the Govern- 
ment to preserve the exchange resources, when 
confronted with the difficulties due to the departure 
of the United Kingdom from the gold standard, 
and the recent political upheavals in the Republic. 
From the practical point of view of our overseas 
trade, the existence of the moratorium was not 
entirely disadvantageous, since it ensured the 
provision of a deposit in currency during the period 
of delay in liquidating the bill. Such a deposit was 
a definite guarantee of ultimate payment. The 
fear of evasion of obligations, by having recourse 
to the judicial deposit in the absence of exchange 
cover, seems to have had no reasonable foundation. 
A Central Purchasing Commission of the Federal 
Government has now been in existence for over 
two years, and its operations have settled down 
to something in the nature of routine. This 
organisation has been responsible for the purchase 
of large quantities of railway material, including 
rails, workshop equipment and _ constructional 
machinery, but the procedure adopted, of restricting 
the time available to make a tender, has not always 
been to the advantage of the purchasers. A more 
extended period, between the publication of specifi- 
cations and the receipt of tenders, especially in the 
case of technical requirements, should be instituted, 
if the Brazilian Government Departments are to 
reap the best advantages afforded by overseas 
manufacturing organisations. When the time interval 
is limited to less than that necessary for the double 
crossing of the Atlantic Ocean by the mail, European 
producers are cut out of all possibility of competing. 
When they have resident representatives in the 
Republic, the provision of tenders giving the pur- 
chasers the full benefits of maximum economy is not 
always possible, because the time available for 
careful consultation between the agents and the 
contractors is not adequate. 


Tue Sarprrmne Crisis. 


In the half-century that preceded the European 
War, all maritime nations left the provision of 
shipping facilities to private enterprise, and limited 
such grants, as were made out of public funds, 
for purposes essential to public welfare. Under 
that policy the demands of the international trade 
of the world, during years marked by enterprise 
and expansion of activities, were met, and in every 
way satisfied, without imposing burdens upon 
the national exchequers. The position has been 
entirely changed since the termination of the war. 
When the International Chamber of Commerce 
met at Vienna on Monday, there was presented for 
consideration, amongst other matters, a report 
on the subject, prepared for the British National 
Committee, entitled “The Mercantile Shipping 
Crisis.”” This contained, within the small compass 
of but a twelve-page pamphlet, all the essential 
statistical data relating to the question, and 4 
series of resolutions adopted by the Committee 
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of the matter showed that there was a steady increase 
of tonnage in the ten years prior to the war and 
that the tonnage available in that period increased 
by 35 per cent. to cover an increase in the volume 
of world trade of 33 per cent. In the war period 
losses were made good, and tonnage was actually 
increased by 2 per cent. With the end of hostilities 
began the period of accelerated construction. In 
the first five years there was an increase of over 
15 million tons, although world trade was less than 
in 1913. The next five-year period witnessed 
much increased trade, but the building programmes 
were reduced. Since 1929 the tonnage was further 
increased, although world trade was less than one- 
half of that of 1913, and even less than two-thirds 
of that of 1904. Actually, in thirty years, shipping 
facilities have been increased by 100 per cent., 
while trade has decreased by 33 per cent. Viewing 
such a situation with the gravest concern, the British 
National Committee embodied in its resolutions 
such points, as the need for a freight market freed 
from the disturbing influences inherent to limitations, 
or restrictions, framed to promote the interests of 
vessels under particular flags, and the need for 
leaving the shipping industry to individual enter- 
prise. The policy of some nations, to build and 
run ships at the cost of the State, has led to the 
provision, at prodigious cost to the exchequers, 
of shipping tonnage far in excess of requirements. 
It has grown to such an extent, as to make the 
operation of freight markets on an economic basis 
quite impossible, and has paralysed the shipbuilding 
and shipowning industries under all flags. 


Tue Coat versus O1L CONTROVERSY. 


The Coal Utilisation Council, Columbia House, 
Aldwych, London, W.C.2, which has been formed 
to promote the sale of British coal, has issued a 
pamphlet offering a number of practical suggestions 
for meeting competition from imported fuel oil, 
believing that this information will be of service to 
salesmen. It is pointed out that one effect of oil 
competition is that the sale of coal in the home 
market alone is diminished by 2,250,000 tons 
annually, one worker being put out of employment 
for a day for every ton of oil introduced. The 
results are not only an adverse trade balance, but 
a heavy burden on the rates, while purchases of 
materials and stores for colliery purposes are also 
reduced. The advantages claimed for oil on the 
score of efficiency, flexibility, smoke prevention 
and labour saving are critically examined and are 
shown, to the satisfaction of the compilers of the. 
pamphlet, to be exaggerated, ill-founded, or equally 
shared with coal. On the other hand, it is argued 
that oil has the disadvantages of high cost, unreli- 
ability, smell and risk of explosion, and has fre- 
quently been discarded for one or other of these 
reasons. The positive advantages of coal and 
coke are their cheapness, safety, simplicity, and ease 
of control. We welcome this pamphlet. For the 
coal industry has, for one reason or another, allowed 
its case to go by default far too long, and the 
change which is now envisaged is, therefore, a matter 
for congratulation. This aspect of this position, 
perhaps naturally, does not, however, commend 
itself to the oil interests from whom we have received 
a statement traversing certain of the arguments 
just set forth. This statement points out that oil, 
on account of its higher cost, does not seriously 
compete with coal, either for central heating or 
steam raising, but has its own special market, which 
cannot be supplied in any other way. In fact, 
neither coal nor oil can replace each other. As 
regards the human interest, what has occurred has 
been the movement of workers from one industry to 
another, the net result often being increased employ- 
ment on tasks less hazardous and better paid than 
those in the mines. The coal industry has itself 
displaced more labour than can be ascribed to oil 
competition by the installation of machinery, while 
the increased efficiency of fuel utilisation in the 
electricity and gas industries has operated in the 
same direction. We need not comment on the views 
of the opposing parties at this stage, except to ask 
them to remember that the public demand a certain 
quality both of material and service, and that the 
most successful industry is the one which lays itself 


the less, the oil industry may justly complain of a 
crude tax on an essential raw material of many 
industries, imposed without regard to the quality 
or use of the commodity. 


Twenty-OnE YEARS OF THE BRITISH ELECTRICAL 
InpusTRY. 


The development of the British electrical indus- 
try, which has taken place during recent years, 
may not only be illustrated by reference to statistics 
of output, capital expenditure and profit and loss, 
but by calling attention to the greater stability 
which has been achieved by careful organisation 
and close co-operation. Such is the object of a 
brochure entitled Twenty-One Years, which has 
been published by the British Electrical and Allied 
Manufacturers’ Association, 36, Kingsway, London, 
W.C.2. When this Association came into being, 
the British electrical industry was suffering from 
weakness, not on account of any technical disability, 
but because, as Mr. Garcke expressed it, it was obliged 
to put up a desperate defence for its home market 
at the same time as its foreign competitors were 
attacking both that market and the other markets 
of the world. For this position there was more 
than one reason. British electrical manufacturing, 
like British electricity supply, had been hampered 
by misconceived legislation, with the result that 
foreign manufacture was fully organised on a large 
scale and was able to invade this country with ease. 
By 1911, it was realised therefore that co-operation 
was essential and this co-operation took the form, 
not of trusts, as had been successfully done else- 
where, but by combining for certain purposes 
only, while, generally speaking, the individuality 
of the units was retained. For instance, equitable 
Conditions of Contract were established in 1914, 
and these have since been revised in co-operation 
with the Institution of Electrical Engineers, as occa- 
sion has required. Conditions of Sale were also 
laid down, Standardisation Rules formulated, and 
the vicious practice of “‘ cross-tendering ’’ abolished, 
while during its life the Association has acted for 
its members in a number of complicated negotiations 
with railway companies, Government Departments, 
and other bodies. Moreover, it has played a useful 
part in fostering both research and education and 
in making matters easier in the export market. Last, 
but not least, it organised a co-operative exhibit 
at the British Empire Exhibition of 1924, and was 
the prime mover in the establishment of the World 
Power Conference. In a word, it has been instru- 
mental in raising an important industry from a state 
bordering on economic collapse to a position of in- 
herent strength. It therefore deserves well and we 
hope its future will be no less successful than its past. 
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Charles Parsons : His Life Work. By Rotto APPLEYARD. 
London: Constable & Company. [Price 15s. net.] 

In every generation of engineers there are certain 
outstanding figures which illustrate anew the truth 
of Browning’s line, “The little more and how 
much it is.” The direction and control of our 
industries is vested almost automatically in the 
hands of very able men, but ability of an altogether 
different order is required to effect revolutionary 
changes in them, and few there be that have it. 
Bessemer was one of these few, and amongst the 
scanty band of the select in the succeeding genera- 
tion, the name of Sir Charles Parsons takes a very 
high place. Both men reaped substantial financial 
rewards, but these were but small if expressed as 
a percentage of the gain to the world. The creative 
thinker, however, takes a joy in his work, and both 
Bessemer and Sir Charles had thus other than 
monetary compensations. Sir Charles came of a 
stock which is notoriously of high intellectual 
quality, the so-called “garrison” in Ireland, to 
which also Lord Kelvin and Sir Benjamin Baker 
traced their ancestry. His father was the Earl of 
Rosse, who, with the assistance of the local black- 
smith, constructed at Birr Castle what was for 
long the largest telescope in the world. Sir Charles 
grew up, therefore, in surroundings well calculated 
to foster mechanical ability, and Mr. Appleyard 
gives a very interesting and instructive account of 








Sir Charles, during this time, gained skillin the use 

of hand and eye, at the bench, in the field, on the 
river, and at sea. He was educated at home under 
the direction of Sir Robert Ball, and subsequently 
at Trinity College, Dublin, whence he proceeded 
to Cambridge. He took the mathematical tripos 
in 1877, being placed as eleventh wrangler. His 
subsequent career is well known to readers of 
ENGINEERING, but Mr. Appleyard has been able to 
supplement what has been previously published by 
extracts from private letters. A curious situation 
arose when, on the partnership with Messrs. Clarke 
Chapman and Company being dissolved, it became 
necessary to value the turbine patents. Parsons had 
then the ungrateful task of depreciating his own work, 
and his principal witness, Sir Dugald Clerk, valued 
his patents at not more than 2,000/. It may be noted 
that, according to the late Charles Brown, Parsons 
told him that it was his experience rather than his 
patents which were of value. In this connection 
we may draw attention to a slight slip in Mr. 
Appleyard’s text. It was Charles Brown, not his 
son, C. E. L. Brown, who persuaded Lindley to 
install the Elberfeld turbines. These were the first 
turbines of sufficient size to give the new prime 
mover a fair chance of displaying its intrinsic 
merits. In view of the fact that the output 
demanded was about three times as great as that 
of the largest set previously built, very stringent 
acceptance tests were specified, and being trium- 
phantly satisfied, sounded the death knell of the reci- 
procating engine in power stations. Some time pre- 
viously Parsons had turned to the sea, and the trials 
and disappointments suffered until the astonishing 
success of the Turbinia in 1897, are fully described 
by Mr. Appleyard. After the war, Sir Charles came 
to the rescue of the optical industry, acquiring 
control of Messrs. Ross, Limited and of the Derby 
Crown Glass Company, which, under its new style 
of the Parsons Optical Glass Company, has made, 
we believe, the largest discs of optical glass yet 
satisfactorily produced. A little later he acquired 
the undertaking of Sir Howard Grubb and Sons, 
and founded the firm of Sir Howard Grubb, Parsons 
and Company, of Newcastle-on-Tyne, of which a 
number of notable products have been described in 
our columns. 
Possibly Mr. Appleyard has not adequately 
emphasised the high standard of fair dealing with 
customers to which Sir Charles conformed. Whilst, 
for example, certain Continental builders of turbines 
gave guarantees which they sometimes failed to 
realise by 10 percent. to 14 per cent., a guarantee by 
the Parsons firm could be relied upon. One case is 
on record in which the steam rate on trial, having 
been about one per cent. in excess of the guarantee 
Sir Charles rebladed the whole turbine, although the 
excess was well within the usual 24 per cent. margin, 
and the customer could not, under the terms of the 
contract, have rejected the unit or exacted a penalty, 
It is also a tribute to his mechanical insight that the 
first turbine he supplied to Chicago earned from 
the station staff the affectionate appellation of 
“ Old Reliability.” 





Brassey's Naval and Shipping Annual, 1933. Edited b 
Commander Cuartes N. Rosrnson, R.N., and H. M. 
William Clowes and Sons, Limited. 


Ross. London: 
[Price 25s. net.} 
Ir cannot be said that the current, forty-fourth 
edition of Brassey’s Naval and Shipping Annual 
makes cheerful reading, either for those who believe 
that the security of our naval position has been 
undermined by recent political events, or for those 
who, with some justification, regard both the present 
and the future of our mercantile marine with some 
anxiety. As the articles on the “ Naval Forces of 
the British Empire,” by Commander C. N. Robin- 
son, and on “ Foreign Navies,” by Captain E. 
Altham, both show, this country, on the one hand, 
has gone far beyond its Treaty obligations on the 
road todisarmament, while, on the other hand, foreign 
nations have not only done little but render lip 
service to that cause, but have even, in certain cases, 
done more than a little to increase their armaments. 
When the position of the British Empire is con- 
sidered, the fact that our policy has been influenced 
by economy appears rather a poor excuse. The 
point is further emphasised by Mr. G. H. Hurford 








out wholeheartedly to meet that demand. None 
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he says, it is somewhat ironical that while the 
battleship fleets of Great Britain, the United States 
and Japan are being scaled down, competition is 
being resumed between France and Germany. More- 
over, it is not pleasant to learn that of our 51 
cruisers, only 43 are within the age limit of 16 
years, or that Great Britain no longer possesses a 
superiority in naval reserves. Yet we are pre- 
eminently a marine country. 

The position in the mercantile marine is well 
indicated by the statement that 13,500,000 tons is 
now lying idle. The North Atlantic trade is in a 
condition of arrested development, and in 1931 the 
west-bound traffic was less than 20 per cent. of that 
in 1913. It is interesting to note that for the first 
time an article on the French mercantile marine 
written by M. Jean Marie, Ingénieur en Chef du 
Génie Maritime, appears. On the engineering side, 
the outstanding features of the year were the pro- 
duction of a number of modified designs of steam 
engines, such as the Quadropod, and'the employment 
on the Scythia of coal dust suspended in oil as a 
fuel. To show that Brassey is always up to date, 
it may be mentioned that an article is devoted to 
cruising, though it must be added that the anony- 
mous author’s enthusiasm for this form of holiday 
in some of its manifestations does not reach fever 
heat. 

The work maintains its position as a forum 
wherein sea affairs are discussed by writers of 
authority and as a work of reference for all con- 
cerned in the conduct, progress and efficiency of 
the war and merchant navies of the world. 





THE ROYAL SOCIETY 
CONVERSAZIONE. 
(Concluded from page 568.) 

An exhibit of particular interest to engineers 
was the Bi-Colour water-level indicator, shown 
by Messrs. Dewrance and Company, 165, Great 
Dover-street, London, 8.E.1. With this apparatus, 
as its names implies, the steam and water in a 
boiler gauge glass are shown in two strongly con- 
trasting colours, the steam appearing red and the 
water green. Fig. 4 shows the gauge glass, which is 
illuminated from behind by four electric lamps 
and is fitted in front with a hood containing a 
mirror set at an angle of 45 deg. A similar mirror 
mounted on a fitting near the firing-floor level 
enables the water level in the boiler drum at a 
considerable height to be seen at a glance. From 
the section of the gauge glass reproduced in Fig. 5, 
it will be seen that the two indicator glasses are 
set at an angle and that the inner surfaces of the 
glasses are protected from erosion by sheets of mica. 
To the back of the column is fitted a black japanned 
box containing the electric lamps, each of which is 
placed at the focus of a concave mirror. Close 
to the column is mounted a cylindrical lens and 
between this and the lamps are two vertical strips 
of red and green glass placed edge to edge. With 
this optical system, when the space between the 
indicator glasses is filled with steam, the red light 
passes straight through and the green light is 
refracted to one side, where it is absorbed. On the 
other hand, when the space between the indicator 
glasses is filled with water, the green light passes 
through and the red light is refracted away. Thus 
the part of the glass filled with steam appears 
a bright red to the observer and the part filled with 
water appears green. It is also easy to see from 
the colour whether the glass is empty or completely 
full, although these conditions are by no means 
obvious with the usual types uf gauge glasses. The 
standard length of indicator gives a sight of 12 in., 
and is designed for a working pressure of 650 Ib. 
per square inch. 

The National Physica] Laboratory was represented 
by four separate exhibits, one of particular interest 
being due to Dr. H. C. H. Townend, who showed 
apparatus for observing turbulence in the airflow 
in a pipe and the instantaneous velocity distri- 
bution over the critical Reynolds’ number. For 
this purpose, a periodic electric spark is produced 
between fine electrodes in the airstream and the 
small mass of heated air produced by the spark is 
rendered visible by the Schlieren method; its 
motions can be thrown on a screen, or photographed 
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with a kinematograph camera and a synchronous 
stroboscope. In laminar motion, a row of stationary 
equidistant dots is seen, but in turbulent motion 
the dots in successive pictures oscillate about the 
mean position. Measurements of their displace- 
ments give the turbulent velocity components. 
The velocity distribution can be obtained by using a 
number of spark gaps in series, seven being employed 
in the demonstration, and incipient breakdown 
in the flow is indicated by the deformation of the 
laminar distribution. 

The automatic measurement and counting of 
time intervals was demonstrated by Mr. A. Felton, 
of the National Physical Laboratory, the use of the 
apparatus for checking the accuracy of electricity 
supply meters being shown. For checking these 























Bi-CoLourn Water GAUGE; 
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meters, it is usual to take the number of revolutions 
of the disc, or some other rotating part, in a given 
time with a given energy supply. With the appa- 
ratus exhibited, the number of revolutions it is 
desired to count is set on dials and a switch is then 
operated to start an electric clock. The clock 
continues to run until the desired number of revelu- 
tions has been completed and then stops, its reading 
then giving the time occupied. A photo-electric 
cell is employed in the apparatus, a beam of light 
being reflected on to the cell once in every revolution 
from a small mirror attached to one of the rotating 
parts of the meter. Part of the mechanism of an 
automatic telephone system is incorporated in the 
equipment, which could be adapted for other applica- 
tions, such, for instance, as the counting of the 
number of articles passing along a conveyor belt 
and cutting off the supply after the passage of the 
desired number. 

Two experiments illustrating methods of investi- 
gating the ionosphere were shown by the Radio 
Department of the Laboratory. In one of these, a 
cathode-ray oscillograph was used stroboscopically 
by allowing the focussed beam to appear only for 
periods of a fraction of a millisecond at any selected 
point in the cycle of recurrence in certain measure- 
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ments on the ionosphere. The other experiment 
illustrated the method of determining the height 
of the ionosphere by “ echo sounding ” with wireless 
waves. In the demonstration, a form of loud 
speaker was placed by the side of a microphone, 
both being located under a sounding board fixed at a 
height of a few feet above them. The original 
sound wave and the first and second echoes were 
indicated on a cathode-ray oscillograph, the time 
interval between them being approximately equal 
to the time occupied by a wireless wave in travelling 
from the earth to the ionosphere and back. 

Another exhibit of the National Physical Labora- 
tory was a demonstration by Dr. A. H. Davis and 
Mr. N. Fleming of the use of the cathode-ray 
oscillograph for obtaining frequency-response curves 
of loud speakers. The interesting feature of this 
exhibit was the use of a frequency scale on the oscillo- 
graph in place of the usual time scale. It is thus 
possible to obtain curves showing the relation 
between the response of a loud speaker and the 
frequency of the exciting current. The frequency 
scale is approximately logarithmic. 

Recent advances in low-voltage cathode-ray 
oscillograph tubes and equipment were shown by 
Messrs. Standard Telephones and Cables, Limited. 
The oscillograph tubes exhibited, several of which 
were in operation demonstrating different applica- 
tions, included types having metallised shields, 
independent deflecting plates and fluorescent-screen 
materials. A new miniature type was also shown. 
The exhibit also included a heterodyne-type vacuum 
tube oscillator covering the range from 20 to 12,000 
cycles on a single control, the frequency being 
indicated on a wide open scale directly calibrated. 
A small oscillator operated from the alternating- 
current mains and covering the range from 20 to 
10,000 cycles, was also shown. 

The exhibit of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, was a “ bubbling 
valve,” the object of which was to show the high- 
vacuum technique rendered possible by the produc- 
tion of oils and greases having vapour pressures 
only a small fraction of that of mercury at a given 
temperature. In the experiment shown, an ionisa- 
tion gauge was exhausted by a plant consisting of 
a rotary pump with a phosphorous-pentoxide trap, 
followed by two oil condensation pumps connected 
in cascade. Air was allowed to enter the ionisation 
gauge after bubbling through a pool of the same 
kind of low vapour pressure oil as was used in the 
pump. The pressure increase produced as each 
bubble burst died down very rapidly, since the 
speed of this fine pump was 20 litres per second 
and the volume of the gauge and bubbling vessel 
was only about one litre. The speed of return of 
the meter reading the ionisation current, which is a 
rough measure of the gas pressure, is, in fact, limited 
by the inertia of the meter. If there was an 
appreciable interval between the formation and 
the bursting of a bubble, the ionisation current 
could be seen to increase before the bubble burst, 
showing that air could diffuse through the oil film. 
The air originally present dissolved in the oil in 
the pump itself, together with the oxidation pro- 
ducts, we were informed, is eliminated during the 
first few minutes that the pump is in operation, 
but dissolved air is continually liberated from the 
oil in the bubbling pot and this, together with the 
oxidation products liberated when the bubble 
bursts, limits the vacuum produced between bubbles 
to the order of 0-1 dyne per square centimetre. 
On a system not containing a steady source of 
dissolved air, the pumping plant demonstrated is 
capable of producing a vacuum of about 10-* dynes 
per square centimetre after bombardment of the 
gauge electrodes, and, after prolonged baking 
out of the gauge envelope, will reach 10-* dynes 
per square centimetre. 

One of the Osira hot-cathode discharge lamps, 
of which full particulars were given on page 369, 








|ante, was shown by the Research Laboratories, 


of Messrs. The General Electric Company, Limited. 

A particularly interesting chemical exhibit was 
that of Messrs. Imperial Chemical Industries 
(Alkali), Limited, the most important item being @ 





steel chamber for carrying out chemical reactions 
at pressures up to 12,000 atmospheres. We hope 
to illustrate and describe this apparatus in an early 








JUNE 2, 1933.] 


ENGINEERING. 


603 








issue of Encrneertmne. The exhibit also included 
apparatus for high-temperature experiments, a 
greaseless valve, and examples of oriented over- 
growths in crystals. 

The Gas Light and Coke Company showed photo- 
micrographs and specimens to illustrate the effect 
of small quantities of certain added impurities 
on the crystallisation of ammonium sulphate. For 
example, a pure solution will yield compact rhombic 
crystals, but if 0-003 per cent. of iron be added 
to the solution long pointed hexagonal crystals will 
be formed under exactly similar conditions. Similar 
habit variation is produced by other impurities 
in the solution, notably aluminium, chromium and 
beryllium. The commercial importance of this fact 
is that, in the production of ammonium sulphate 
for use as a fertiliser, the long pointed hexagonal 
crystals do not cake into hard lumps in storage or 
during transport, whereas the normal crystal forms 
tend to cake badly. The difference, it is stated, is 
closely connected with the smaller area of contact 
of the former type of crystals in bulk. 

One other exhibit of a bio-chemical character 
had reference to the properties of carbonic anhydrase, 
and was shown by Dr. N. U. Meldrum and Dr. 
F. J. W. Roughton. Carbonic anhydrase is the 
name given to an enzyme which Drs. Meldrum 
and Roughton have recently isolated from blood. 
It catalyses both phases of the reversible reaction 
CO, + H,O — H,CO,, and hence accelerates the 
evolution of CO, from bicarbonates by weak acids, 
which is the main chemical mechanism by which 
CO, is eliminated in the lungs, and also accelerates 
the uptake of CO, by alkaline solutions or by 
buffer solutions on the alkaline side of neutrality. 
These properties were demonstrated by experi- 
ments in which the output or uptake of CO, could 
be followed by pressure gauges or by indicators. 
The use of the enzyme in volumetric titrations was 
also shown. 

Two lectures were delivered during the evening, 
one by Mr. Olaf Bloch, on “‘ Recent Developments 
in Infra-Red Photography,” and the other by 
Lieut.-Colonel L. V. S. Blacker, on “‘ The Houston 
Mount Everest Expedition.” In connection with 
the former, we may mention that Messrs. Ilford, 
Limited, exhibited examples of the use of infra-red 
emulsions in astronomy, long-distance photography, 
aerial photography, medical work, photomicro- 
graphy, the investigation of dyestuffs, &c. The 
utility of infra-red photography, in many cases, 
depends upon the fact that infra-red light is less 
scattered than visible light when penetrating a 
medium. 


LABOUR NOTES. 


ADDRESSING the annual conference of the Railway 
Clerks’ Association at Felixstowe, Alderman F. B. 
Simpson, who presided, said that in his view the 
Wages Board machinery was a substantial achievement. 
He deplored the companies’ decision to end the arrange- 
ment, and would deplore any proposals that sought to 
rob the Board of its national character. There was 
no reason to invalidate the method because the 
conclusions in the last case heard by it were confused 
and unsatisfactory to the companies. The attitude of 
the Railway Clerks’ Association to the machinery had 
been responsible and consistently regardful of its 
possibilities. It had to be said, however, that if 
representative trade union speakers publicly attacked 
the machinery, there was little cause for surprise if 
the companies sought to end it—especially when its 
existence must always have been unpalatable to them. 
Such a Board of a national character was important 
in any industry approaching a monopoly position, and 
the application of such machinery to other similar 
industries would be, he believed, of immense value 
to the cause of industrial peace and a contribution 
towards democratic advance in industry generally. 
Through machinery of that character, trade unionism 
could play its part in large-scale organisation. 





Mr. Walkden, the general secretary, introduced 
a special report of the executive on proposals for a 
co-ordinated and publicly-owned national transport 
service and the setting up of a national transport 
board to control it. Dealing with the question of 
workers’ representation on the board, he said that the 
executive’s opinion was that the people appointed to 
it must be selected solely on grounds of fitness, experi- 
ence and suitability. There should be no other reason 
for appointments, and anybody chosen from the workers’ 





side should cease to have any further responsibility to 
their trade union. It had been said that the workers 
in the industry should be the people to control and 
direct that industry. That was not socialism; it was 
pure syndicalism. It had been tried out and found 
wanting by the only Socialist Government in the 
world—the Soviet Republic. Mr. John Cliff’s appoint- 
ment on the London Passenger Transport Board would 
be very valuable from the Labour standpoint, but he 
had been wise enough to sever his connection entirely 
with the Transport Workers’ Union while sitting on 
the Board. 





An amendment was moved and seconded, inviting 
the conference to refer back the report and declare in 
favour of not less than 50 per cent. direct representa- 
tion of the workers employed in the industry on the 
proposed national transport board. Mr. Walkden, in 
the course of his reply, said that if they demanded 
50-50 in the constitution of the national board, there 
would be no progress, and they would destroy all that 
they had in view. It was absurd to claim that because 
a shunter knew his own job he should be a director. 
The reference back was defeated by a large majority, 
and the executive’s report was adopted. 





A resolution was carried at the annual conference 
of the Railway Clerks’ Association, instructing the 
executive, that in any future negotiations on salaries 
it should be made clear that no member could be 
expected to make any further sacrifice, as their present 
rates of remuneration were already too low. 





At the end of April 26,291 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“* signing the books,”’ as compared with 26,569 a month 
earlier. The number of members in receipt of super- 
annuation benefit decreased from 2,454 to 2,389, and 
the number in receipt of sick benefit from 1,120 to 
1,092. In March—which had to bear five weeks’ 
outlays—the expenses were 4,274/. 16s. 4d.; in April, 
they amounted to 3,286/. 19s. 5d. There was a net 
decrease in the membership of 142. 





Speaking at the annual meeting in Bradford, on 
Saturday last, of the National Union of Textile Workers, 
Sir Ben Turner referred to his retirement from the 
position of president. Among the things which, he 
said, he wanted to see before he “ passed through 
Time’s check office” were: A legal 48 hours’ week ; 
a legal or agreed 40 hours’ week; the abolition of 
overtime ; more friendliness between employers and 
employees through daily contact, and the use of their 
respective trade associations to arrive at agreed 
settlements; abolition of trading inside mills; “a 
kindlier feeling, less sloppiness and less bad language 
by managers, foremen and even rank and file workers ” ; 
and “‘ less gambling inside workshops, churches, chapels, 
pubs and clubs.” 





Writing in the May issue of 7'he Record, the organ of 
the Transport and General Workers’ Union, Mr. 
Ernest Bevin, the General Secretary, says :—‘‘ I have 
publicly warned our people against being led into 
supporting any form of dictatorship. I have pointed 
out that if we, in this country, leave our democratic 
principles and methods, and start clamouring for a 
dictatorship of the proletariat, then we must not 
complain if our opponents clamour for a dictatorship 
of the Ruling Chabad get there first. On the 
Continent to-day, where the brutal dictatorship of the 
Ruling Classes has been established, the workers are 
looking to this country to keep their heads and preserve 
democracy. They hope that, if it is preserved here, the 
time is not far distant when it will be re-established 
there. I am convinced that we are more likely to get 
what we want by our educational efforts and by 
organisation on a voluntary basis, and in that way 
securing power by the consent of the people, than if 
we tried to develop an organisation to take power by 
force. You may be sure that any capture of power 
by force in this country will be very short-lived. 
Therefore, I pin my faith to democracy.” 





On March 29, Commissioner Andrews, then Acting 
Industrial Commissioner for New York State, issued a 
communication to each of the 110 brewers in the State, 
reminding them of the occupational hazards peculiar to 
their industry and urging them, with the re-opening 
of the breweries, to adopt, at the outset, measures and 
appliances calculated to insure the health and safety 
of workmen. Among the most important health 
hazards of the industry, it was pointed out, were 
those due to the necessarily moist and heated atmos- 
phere attendant on the actual brewing, the damp and 
chilly atmosphere of the fermenting and stock cellar, 
“and the presence of carbon dioxide in vats.” The 





provision of proper ventilation and exhaust systems was 
urged to remove these hazards. 





Mr. Andrews also stressed the importance of guards 
for dangerous machines, and provision against such 
general accidents as those due to falls and to strains 
from lifting heavy objects. The statement concluded : 
“In large brewery organisations a competent safety 
engineer should be hired from the beginning, and he 
should have the responsibility of approving safety plans 
from the structural point of view, and especially of 
insisting upon the purchase of guarded machinery 
and the installaton of guards on machinery already in 
use. The rule should be that no machine should be 
erected or used without first having been provided 
with proper safety appliances or guards.” 





The suggestion of the United States Secretary of 
Labour that the Black Thirty-Hour Week Bill should 
be so amended as to permit the Department of Labour 
to establish a minimum wage and control production 
is being opposed by both Labour and “ Big Business.” 
The writer of an editorial article in the May issue of the 
organ of the International Association of Machinists, 
says :—‘‘ While organised labour has supported the 
Bill in principle, there is a doubt in the minds of the 
leaders of the American Federation of Labour as to the 
wisdom of fixing a minimum wage by law. . . . Seeking 
to improve the economic condition of the workers 
through legislation is, of course, a departure from 
the adopted policies of the American Federation of 
Labour. The late Samuel Gompers always protested 
bitterly against any attempt to secure, by legislation, 
what, he believed, the workers should attain through 
their economic power, and his ideas have been religiously 
followed by the present-day officials of the Federation. 
They realise, of course, as all do who are connected 
with the organised labour movement, that emergency 
conditions require emergency measures to meet them. 
Perhaps, therefore, the Black Bill—if it becomes law— 
will help to tide over the situation until the workers 
of the nation realise that their only hope for a lasting 
solution of their problems lies in strong organisation.” 





The weekly organ of the International Labour 
Office at Geneva states that Austrian legislation relating 
to the right to strike is profoundly modified by an 
Order “to protect the economic system against 
stoppages of work,” issued on April 24, in virtue of an 
Act of 1917 which gave the Government emergency 
powers in economic matters. The Order applies (1) to 
all strikes which have any object other than the improve- 
ment of conditions of work, and (2) to all strikes in 
undertakings administered by the Federal Government 
or other authority; transport and subsidiary under- 
takings ; gas, water and electricity undertakings, and 
all other undertakings of special public importance. 
Passive resistance is regarded as a strike for the 
purposes of the Order. 





The police may punish any person who takes part 
in a strike or is guilty of incitement thereto or commits 
or tries to commit acts of sabotage upon the premises, 
machinery, &c., of the undertaking in such a way as 
to paralyse or injuriously affect its normal working ; 
the maximum penalty which may be imposed by the 
police is a fine not exceeding 2,000 schillings or imprison- 
ment for not more than six months, without prejudice 
to any criminal or disciplinary penalties also incurred. 
Any person committing one of the illegal actions men- 
tioned above is responsible in civil law for all the 
damage so caused; a trade union may incur the same 
responsibility if the damage is due to the action of a 
part of its organisation or of one of its agents or repre- 
sentatives. Persons who jointly commit actions 
causing damage are jointly and severally responsible. 





A special board will decide within twelve hours 
whether a strike has any object other than the improve- 
ment of conditions of work, and whether a given under- 
taking is of special public importance. The board will 
sit at the Ministry of Social Welfare and will be com- 
posed of a judge nominated by the Minister, two 
employers proposed by the Executive Committee of 
the Chambers of Commerce and Industry, two employed 
persons proposed by the Chamber of Labour and an 
official of the Ministry. Its decisions will not be 
subject to appeal and will be binding on the adminis- 
trative authorities and the courts. 





The Order also contains provisions for the protection 
of members of trade unions who refuse to take part in 
a strike prohibited by the Order; they may not be 
deprived of their legal rights, particularly in respect of 
benefit from the welfare and relief organisations of the 
union, notwithstanding any stipulation to the contrary 
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in the rules or decisions of the union. Further, a 
member of a trade union who resigns because the union 
has taken part in or supported an illegal strike retains 
his rights for a year from the date of resignation. All 
stipulations to the contrary are declared null and void. 


TRIALS OF A 28 500-H.P. FULLAGAR 
ENGINE. 


Some little time ago,* we described a 2,500-b.h.p. 


Fullagar Diesel stationary engine constructed by 
Messrs. The English Electric Company, Limited, at 
their Rugby works. We are now able to give the} 


complete results of tests carried out on an engine | 


built to the drawings and particulars given, and supplied 
to the Bermuda Electric 
Company, Limited, for service 
station at Pembroke, Bermuda. 


Light Power and Traction | 
their generating | 
It is of interest to! 


note that this is the fourth Fullagar engine supplied | 
by the English Electric Company to the Bermuda 
Company in the course of bt years, these engines 
comprising two 1,125-b.h.p. units running at 240 
r.p.m., supplied in 1924 and 1926, respectively, one 


1,500 . h.p. unit running at the same speed, oupplied | 
in 1929, and the 2,500-b.h.p. unit described. 


It may be recalled that the latter engine has six | 


working cylinders, designed to develop the rated power 
at 200 r.p.m. The cylinder diameter is 19 in. and the 
combined stroke 44 in, During the trials, four special 
tests were made, the first covering the starting qualities, 
the second the governing qualities, estimated by sudden | 
removal of the load, the third the fuel consumption at | 
various loads, and the fourth the lubricating-oil | 
consumption. 


usually adopted for such trials, the load being applied 
by a Froude hydraulic dynamometer, and the 
consumption being determined by accurately weighing 
the oil over carefully measured time periods, with 
concurrent speed checks. The fuel used had a specific 
gravity of 0-877 at 60 deg. F., a flash-piont of 196 
deg. F., a coke content of 0-24 per cent., and a viscosity 
of 40 seconds at 60 deg. F. (Redwood No. 1). The 
lower calorific value was 18,200 B.Th.U. per pound. | 


The time required for starting was taken on several | original level, the oil required for this 
and it was found that approximately 24 | accurately weighed. 


occasions, 
minutes elapsed from turning on the air until the 
engine was on load. 


| 


The appliances and methods employed | 
in determining the various specific figures were those | 


fuel | | 


The governing efficiency was determined on the last | 
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| fully open, and the compressor re-charging the starting | oil were required, corresponding to 0-34 per cent. by 


bottles. weight of the full-load fuel consumption, or 0-0013 lb. 
The consumption of new lubricating oil was deter-| per brake horse-power hour. The lubricating oil sump 
mined by filling all the mechanically-driven sight-feed | tank showed a regular increase in level due to drainage 


TABLE L.—Fvet Consumptions. 


< — ) 








Equivalent Consumption in 


Fuel Consumption in Ib. Grammes per Metric Brake 


| | Brake Horse-power Hour. 


per 








| | Fuel Horse-power. 
| Percentage | . 
a Brake | . | Consumption hk Ud Lal Me. ae One ee nn 
Trial. Horse-power. RP pee R.P.M. | per Hour, | 
a Ib. Without Oil With Oil | Without Oi With Oil 
Circulating Circulating | Circulating Circulating 
Pump. | Pump. | Pump. Pump. 
| 

12 2,250 100 200 882 0-388 0-392 173-6 175-4 
10 100 200 8s4 | 0-389 } “39% 174-0 175-8 
11 100 200 882 0-388 173-6 175-4 
” 75 200 686 0-401 | | 179-4 181-7 
] 75 200 } 686 | 0-401 | 179-4 181-7 
7 75 200 | 687 | 0-401 79-4 182-1 
50 200 502 | 0-437 195-5 199-6 
5 50 200 504 | 0-437 195-5 | 200-5 
3 50 200 502 0-437 | 195-5 | 199-6 
2 25 200 349 | 0-596 266-7 277-5 
1 25 200 350 0-597 267-1 | 277-8 

6 . 200 202 — — a ae 
13 111-1 200 990 | 0-392 | 0-896 | 175 | 177-2 
14 111-1 200 990 0-392 | 0-396 175-4 177-2 

! 





lubricator containers to a definite level, which was | back to the sump of some of the oil fed by the mechani- 

clearly marked on the container gauge glasses. The | callubricators. This increase of level was not considered 

engine was then run for a period of six hours on full| in computing the ultimate lubricating-oil consump- 
| tion figures. 


| Tanx II.—Heat Balance at Full Load. Trials 11and12.| ‘The measurement of the exhaust temperature was 








Heat U nits > . >, 
—_ : = . | Percentage Taste Ill.—Power Analysis at Full Load. 
Heat Units. | Pe bon Efficiency. Trials 11 and 12. 

Heat in fuel oil | 7,056 | 100-0 Mean indicated pressure, Ib. per a inch | 89-40 

| Carried away in cooling water 1,990 28-20 Revolutions per minute é oa 200 
Effective horse- power 2,545 36-06 Indicated horse-power . -| 3,074 
Scavenge pumps (1.H.P.) 174 2-46 Brake horse-power -_ 2,250 
Compressor (1.H.P.) ‘ 218 3-08 | Indicated power for scavenge pumps 

Carried away in exhaust gases, Indicated power for compressor .. 

friction, and radiation , 2,129 30-20 | Mechanical efficiency (») 


refilled to the | made close up to the exhaust ports, high-reading ther- 
purpose being | mometers being inserted into the exhaust branches 
two gallons of! through specially-arranged connections. During the 


load, after which the containers were 


It was found that 


TABLE IV.—Generat Data. 





11. 








day of the trials. For the purpose of this test, the | Test No 
engine was suddenly relieved of all load when developing | — i 3 i ma iC OSS aes See we 
2,250 b.h.p. The speed increased momentarily to| No “ete 100 100 | 7 50 25 111-1 
210 r.p.m., and settled quickly to 208 r.p.m. On| - per cent. | per cent. | per cent. | per cent. | per cent. | per cent. 
again applying the full load, the speed fell momentarily | dl ak 7s oF } Ay Sa 
to 197 r.p.m., and settled quickly to 200 r.p.m. This | ae . saee | tebe ave | sn 8 eer 28 
test was repeated several times with virtually the) 5 apne am, ee er + 200 on +A 200 
same results. 3 | Indicated output, horse- powe . 3,074 3,077 | 2,665 | 1,460 3,350 
The results of the fuel-consumption tests are given| 4 | eerie — horse-power 2 7 2 — - ee 38:6 5 ae0e 
in Table I and in the curves reproduced in Fig. 1,|  § | Mechanical eMceney. per cnt ad ag Ed a3. | * 
on the opposite page. The figures shown include the | 
fuel required for all purposes, the scavenge-air pumps, | Temperatures. 
and also the main lubricating oil and piston-cooling oil 
pump being directly driven by the engine. It will be 7 | Cooling water, inlet temperature, deg. F 71-5—74 | 71-5—74 74 74-5 74-5 _ 
observed that tests were carried out at overload, full 8 Engine-room temperature, deg. F. 67 69 68 69 65 60 
load, three-quarter load, half load, and one-quarter load 9 | Se oan, a at inlet to scavenge 68 69 67 68 68 61 
The full load tests were spread over a period of six 10 Exhene, gas temperature, deg. F.— 
hours and a number of readings obtained, each reading Cylinder No. 1 568 570 487 aoe 290 610 
extending over a period of approximately 20 minutes ” ° oor o- = - — 4 
For the overload and fractional load tests, 24-hour and ps 4 582 | 585 498 392 | 297 630 
one hour periods were taken. The overload was 5 |} 565 | 6570 484 330 fF 615 
applied immediately following several hours’ running| ,, | , colina water pT emperature deg. F. — OF I _ ata 4 _ _ 
at full load. The heat-balance sheet corresponding to Cylinder No. 1 ' 136 | 137 128 120 112 _ 
the full-load condition is given in Table IT, the power 2 137 | 137 128 122 | 113 
analysis in Table III, and the general data in Table | | ” : 34 4 oF a. oo i 
IV. The curves reproduced in Figs. 2 and 3 show m 5 136 136 128 118 | 110 
the heat losses to the cooling water, and the exhaust 4 : 6 . 137 | 137 128 118 109 " 
temperature and mechanical efficiency, respectively. | = | Piston coating of cutis — — 134 | 134 132 120 112 “ 
The indicator diagrams reproduced in Figs. 6 to 9 Ss 1, lower 135 | 135 131 i121 | 111 — 
correspond to full, three-quarter, half, and one- | -* ——" © +4 . rf 4 = : 
quarter load, respectively. The scale in each case is | : 3, upper 133 | 135 129 120 | 111 
1 in. 625 lb. per square inch. In the case of the dia- | 8, lower__,, 134 136 131 119 110 - 
grams reproduced in Figs. 4 and 5, which are for the 4,upper ,, 124 125 ae 116 111 
scavenge pump, and were taken below and above the os Hi —-—2 -s 13 136 130 130 id - 
piston, respectively, the scale is 1 in. = 5-6 1b. per square Z 5, lower |, 131 133 127 119 | 114 
inch. As the engine operates on the full Diesel cycle, | v 6, upper 124 25 121 115 | 110 i 
the indicator cards taken from the compressor when | . 6, eer ” - = | aa 
operating under full output are of interest. One dia- Pressures. 
am or cach sage are rpredased i Fig, 1080121 op) wanna me perma) gS) aE) IO) at gay 
~ vad id Maximum pon bam yressure, lb. per square inc h 620 610 545 j 517 475 635 
should be stated that in Fig. 10, corresponding to the} 15 | Scavenge air pomnane, b. per square inch .. 2-25 2-25 2-1 2-1 2-0 _ 2-28 
L.P. stage, a 40 Ib. per inch spring was used, the L.P.| 16 Throttle position, degrees. .| 30 | 30 | 2 - 8 Full 
gauge reading being 62 Ib. per square inch. In Fig. 11, . Tage pressure, Ib. per square inch 76 7 | 65 | 65 64 76 
corresponding to the I.P. stage, a 200 lb. per inch spring LI jo * o 270 270 260 «(| 230 «(| 215 272 
was used and the I.P. gauge reading was 243 lb. per | - mde » ” “ 960 | 830 | 720 | 615 1,018 
square inch, while Fig. 12, corresponding to the mae ey ll Ib. per square inch 50 | 50 | 1s | 45 | 47 50 
H.P, stage, an 800 Ib. per inch spring was used and the| 1s At entrance to engine, Ib. per square inch 23 23 | 26 sC| 25-4 27-5 | 24 
H.P. gauge reading was 1,000 lb. per square inch. The 9 out eet ome bol ty boar, 16°65 | 16°6 | 18-5 | 18*2 19:0 - 
three diagrams were taken with the air-inlet throttle 7 > per oquene tah - one art gi 4-2 4-2 | 4 
- | 20 | Injection air pressure, Ib. per square inch . 940 40 Cl 800 700 600 1,010 
' 


* See ENGINEERING, vol. cxxx, page 7 (1930). 
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tests, the admission temperature of the water was from 
71-5 deg. F. to 74-5 deg. F. The volume of water was 
determined by measuring tanks. The pistons are oil- 
cooled, and the heat carried away by the cooling oil 
was determined by weighing the discharge from each 
piston. 

During the overload trials, no trouble of any kind was 
experienced. The percentage overload on the designed 
output was 11-1 per cent., which was the maximum 
that could be taken by the dynamometer. From the 
general running, it appeared obvious that further 
overload could have been carried without cumulative 
increase in temperature. The exhaust was perfectly 
clear at all loads, with the exception of }-load. At this 
load, there was a very slight bluish haze which was 
traced to lubricating oil deposits in the exhaust pipes 
from previous no-load experimental running. The 
design of silencer adopted proved to. be very effective. 
The subsequent dismantling of the engine showed the 
interior to be in a most satisfactory condition, the 
main cylinder liners and crosshead guides, in par- 
ticular, showing no signs of wear. The running hours, 
up to the conclusion of the trials, aggregated 300, and 
on withdrawal of the 12 pistons, all the rings were found 
to be perfectly free and in a well-lubricated condition. 
The interior of the oil-cooled pistons were entirely 
free from carbon deposit. 








A water leak was found to/| be available. 


have caused undue wear of the H.P. stage liner and 
rings in the compressor, and these were the only parts 
found that required attention. 








CoMMUNICATIONS IN JuGos~tAvIA.—The Jugoslav 
Department of Communications is accelerating various 
road and railway schemes which it is calculated will 
absorb the entire number of unemployed. These include 
the provision of asphalt roads from Belgrade to Zagreb 
and to Subotica, and railway connection between central 
Serbia and the Adriatic, by way of a new line from 
Kosovska Mitrovica to Pec and an extension to Kotor 
(Caltaro). Other works include a railway tunnel at 
Ripanj, and the accelerated construction on the Belgrade- 
Zemme and Belgrade-Pancevo bridges, on the Sava and 
Danube rivers, respectively. The construction of a 
rail and road bridge at Twenu Severin on the Jugoslay- 
Roumanian frontier is also under consideration by 
the two governments. 





Tue Lomparp Copge Service.—Code Services, 
Limited, Brettenham House, Wellington-street, London, 
W.C.2, have inaugurated a telegraphic code service 
which, it is claimed, will greatly simplify and improve 
cabling by making it easier, quicker, and more economical. 
The code, which is to be known as the Lombard Code 
Library, will be published in three volumes seth 
general terms, shipping and transport, and banking an 
finance, respectively. In addition, a secret cipher will 





The complete code will be issued to 
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members on the payment of an entrance fee of five 
guineas, and an annual subscription of one guinea per 
set, the latter figure covering the revised volumes, 
which will be published periodically as alterations in the 
telegraphic regulations or other conditions may require. 





British STANDARD SPECIFICATION For Steet Trenu- 
GRAPH AND TELEPHONE POoLES,—-Specification No. 
471-1932, issued recently by the British Standards 
Institution, deals with extra-light tubular steel poles for 
telegraph and telephone purposes. It is virtually a 
supplement to Specification No. 134, issued a few years 

0, which had reference to larger and stronger poles, 

1e poles described in the present specification are 
intended primarily for use in sparsely populated regions 
and where cheapness in first cost and lightness, to 
reduce transport charges, are the essential factors. This 
type of pole has been extensively employed in South 
Africa for many years, and the pe ay adopted 
by the Department of Post and Telegraphs of South 
Africa, has been largely taken as a basis for the new 
specification. Each pole consists of a cast-iron base and 
a steel upper tube, the joint between the two being made 
by means of a wedge. The pole is completed by the 
addition of a cap which may, if desired, be provided 
with a lightning rod. The dimensions of each com- 
ponent are spreiied and tests for the strength of the 
pole included. Copies of the Specification may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8,W.1, price 
2a. 2d.,, post free, 
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THE QUADRUPLE-SCREW LINER 
*“CONTE DI SAVOIA.” 
(Concluded from page 508.) 

It is hardly practicable to describe the auxiliary 
plant used throughout the vessel in any detail, and 
attention must be confined to a few of the items of 
particular interest. The steering gear, illustrated 
in Figs. 42 and 43, is of the electro-hydraulic type, 
and was supplied by Messrs. Brown Brothers and 
Company, Limited, Rosebank Ironworks, Edin- 
burgh. It is capable of putting over the rudder from 
35 degrees on one side to a similar angle on the other, 
with the vessel moving at full speed, in a period of 
30 seconds. Owing to the fine lines of the ship, 
which limited the available room athwartships, the 
usual arrangement of the four cylinders was de- 
parted from, the rams being arranged in horizon- 
tally-opposed pairs mounted on a platform imme- 
diately forward of the rudder stock. The crosshead 
between each pair of horizontally-opposed rams is 
connected to the rudder quadrant by top and bottom 
links, as shown in Fig. 42. The two pumps, of the 
variable-delivery type, are located forward of the 
platform, and each pump is driven by an 85-h.p. 
motor of the 220-volt direct-current type, running 
at 600 r.p.m. The pump and motors are shown 
in Fig. 43. Either pump is of sufficient capacity 
to serve all four cylinders and one of them normally 
serves as a standby. The change-over from one 
pump to the other can be made almost instantan- 
eously, and if the rudder is to be put over in the 
shortest possible time, both pumps can be brought 
into use simultaneously. In the event of damage 
to one pair of cylinders, steering may be effected 
through the remaining pair. The gear is fitted with 
telemotor control from the bridge, and can also be 
controlled mechanically in emergency either from 
the after end of the saloon deck or in the steering- 
gear compartment itself, the wheel for the latter 
purpose being visible between the pumps in Fig. 43. 

The refrigerating plant, shown in Fig. 44, on the 
opposite page, was supplied by Messrs. J. and E. 
Hall, Limited, of Dartford, and consists of two CO, 
sets, either of which is capable of meeting all require- 
ments. The compressors are of the twin vertical 
single-acting type, and are generally similar to those 
described in ENGINEERING, vol. cxxiv, page 324 (1927). 
Each compressor is direct-coupled to an 82-h.p. 
motor, running at 400 r.p.m. In addition to main- 
taining a low temperature in the refrigerated cargo 
space, the plant is employed for a number of cold 
cupboards distributed throughout the ship, for a 
supply of iced drinking water, and for the production 
of small block ice to the extent of about 3 tons a 
day. Brine is circulated through the condensers 
by means of two circulating pumps of the electrically- 
driven centrifugal type. 

In view of one or two recent disasters, special 
interest attaches to the fire-fighting and other 
safety appliances fitted to the vessel, In general, 
the arrangements conform to the new Italian 
regulations, and to the rules established by the 1929 
Convention for the Safety of Life at Sea. In order 
to prevent the extension of possible fire in the 
passenger accommodation on the upper decks, there 
are 20 fire-resisting bulkheads, extending the full 
width of the decks, and spaced in relation to the 
length of the vessel. The accommodation is thus 
subdivided into zones, which enable a possible out- 
break of fire to be located to a relatively short length 
of the ship. Specially-designed doors are fitted in 
each fireproof bulkhead. Automatic fire indicators 
are installed throughout, thermostats being employed 
in the passenger spaces, The cargo spaces are 
protected on the Lux-Rich system, described in 
ENGINEERING, vol. cxxiv, page 353 (1927). It may 
be recalled that this system embodies a smoke 
detector, which in the case of the Conte de Savoia is 
located in the wheel house, and that as soon as 
smoke is observed coming from any part of the 
ship to which the system is connected, a valve is 
operated which results in a discharge of CO, into 
the space from which the smoke is issuing. The 
main battery of CO, cylinders is shown in Fig. 45. 
The service lines for washing the decks are utilised 
to provide a supply of sea water for extinguishing 
fires which may occur in the spaces devoted to 
either the passenger or crew accommodation, and the 
pipes are extended through the various machinery 
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compartments for the same purpose. A fire centre 
on D deck is in telephonic connection with the 
wheel house, and is served by a squad specially 
trained in fire-fighting, some of whom are always 
on duty. 

There is accommodation in the lifeboats for 
3,252 persons, affording a good margin over the 
total of 2,986 persons actually carried on the ship. 
The equipment consists of 22 boats of the Fleming 
type, each accommodating 142 persons, two motor 
lifeboats, each accommodating 34 persons, and two 
boats of ordinary type, each accommodating 30 
persons. All the Fleming boats are carried on 
Welin davits supplied by the Deutsche Welin 
Gesellschaft m.b.H., of Hamburg, a number of 
those on the starboard side being shown in Fig. 46, 
on page 598. The two boats of ordinary type are 
carried on Libani davits, a view of one of these 
davits with the boat lowered being given in Fig. 47. 

The ventilation and heating of the space devoted 
to the passengers and crew is carried out on the 
Thermotank system, the installation being carried 
out by the Aeromeccanica Marelli 8.A., of Milan. 
The bulk of the supply and exhaust fans are located 





Sreerinc Gear, Looxine AF. 


on the sun deck, one of the former being visible in 


the middle of the deck in Fig. 10, Plate X XIII, ante, 
with an exhanst fan on each side. Others can be 
seen at the a of the funnel in the same view. 
There are some 120 fans in all, totalling about 1,200 
h.p., and capable of circulating over 70,000,000 
cub, ft. of air per hour. Fifteen changes of air per 
hour are provided in the various cabins and public 
rooms, 20 changes per hour in the dining saloons, 
and up to 60 changes per hour in the service rooms. 
The system can easily maintain a temperature of 
about 64 deg. F., throughout the passenger accom- 
modation on the North Atlantic route, and has a 
considerable reserve capacity over this figure to 
ensure an equitable temperature should the vessel 
be employed on the South American service. 
Separate ventilating systems are fitted to the 
machinery spaces and other compartments in which 
considerable heat is generated; and a closed 
system, embracing ozonising plant, is arranged for 
the cold storage and refrigerated spaces. 

The only other portion of the equipment calling 
for special mention is the water service. Separate 
lines are provided for hot and cold sea water, hot 
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and cold fresh water, and drinking water. In 
each system, the pressure is maintained by centri- 
fugal pumps driven by electric motors. The fresh 
water is heated in two steam-heated calorifiers, 
one of which is shown in Fig. 48. These calorifiers 
are located in a separate compartment on F deck, 
and are fitted with automatic temperature control. 
Similar calorifiers in the same compartment are 
fitted for the hot salt-water supply. The drinking- 
water supply is also arranged on the direct-pressure 
system and maintained by two electrically-driven 
centrifugal pumps. Before passing to the daily- 
service tanks, the drinking water is dealt with by 
a sterilising plant installed between the shaft 
tunnels ; this sterilising plant comprises a filtering 
arrangement, sterilising tower, and an ozone 
generator. Besides the general drinking-water 
system, an iced drinking-water service is provided. 
The iced drinking water is distributed to the 
numerous drinking fountains installed in different 


trials was 29-5 knots, the average power developed 
by the main machinery being 126,700 shaft horse- 
power for the first six hours, and 130,000 shaft 
horse-power for a further three hours. The 
behaviour of the vessel throughout these trials was 
entirely satisfactory, the absence of vibration being 
particularly noteworthy. The stabilisers were 
tested out, being employed first to generate an 
artificial roll, and afterwards to damp it out. It 
was found that a roll of 26 deg. could be quenched 


seconds. 








THE GRAMPIAN HYDRO-ELECTRIC 
WORKS : LOCH ERICHT DEVELOP- 
MENT.* 

By A. 8. VaLentrng, H. M. Gres and E. M. Berestrom. 


THE natural characteristics of the watershed of the 
Grampians and the River Tay are the number of lochs 





by employing two stabilisers in a period of 90 
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of storage will be available. By interlinking the two 
stations and distributing their output according to the 
flow conditions, it will, however, be possible to use 
Loch Ericht as a reservoir for the whole watershed. 
the guiding principle being to make the Tummel and 
Loch Ericht stations take the base load in times of 
flood and low water, respectively. The power station 
on Loch Rannoch has, therefore, been designed for a 
total capacity of 66,000 h.p., of which 44,000 h.p. is 
already installed, while the installed capacity of the 
Tummel station, which is now under construction, will 
also be 44,000 h.p. The Grampians Company has 
powers to supply over an area of 4,214 sq. miles, and 
is also delivering energy in bulk to the extent of 
12,000 kw. to the Grid. 

The area of Loch Ericht is 7-15 sq. miles, and in 
places it is 500 ft. deep. It drains at the south-west 
corner through the River Ericht into Loch Rannoch, 
the annual rainfall in the area being 70 in., of which 
63 in. is available when allowance is made for the 
run-off. To compensate for this, the level of the river 
has been raised 12 ft. by a dam, and the impounded 


situated at a comparatively high level and draining | water is used down to a level of 5 ft. below the natural 
into the North Sea. From an hydraulic point of view, | level. This variation of 17 ft. gives a reservoir capacity 
these features are of the highest value for impounding | of 3,425,000,000 cub, ft. The mean elevation of Loch 

urposes, and their utilisation has been in contemplation Ericht above Loch Rannoch is 485 ft., and this head 
It was not until 1922, however, that the | is being utilised at the power house. 

The water leaves the south-west corner of the loch 
through an open cut, which is nearly 7,000 ft. long on 
a gradient of 1 in 1,500. This cut is 24 ft. wide at the 
bottom with side slopes of 2 to 1. Across its far end 
is a dam 1,402-5 ft. long, including approaches, which 
is of the core wall and gravity spillway type on the east 
side, and of the core wall with earth embed ments on the 


parts of the ship by means of two electrically-driven 
centrifugal pumps. There are two salt-water dis- 
tillers, each having a capacity of about 100 tons of 
drinking water per day. The control valves for 
the various water services have all been grouped 
in one position to form a service station. This station 


| since 1899. 
| Grampian Electricity Act was passed. The powers | 
_s awn thus obtained have been transferred to the Grampian 
is illustrated in Fig. 49, and it will be noticed that | Electricity Supply Company and have been developed 
thermometers and pressure gauges are provided | by the Scottish Power Company, Limited, under whose 
on the various services to enable them to be con-| control the scheme described in the paper has been 
| carried out. 


veniently regulated. 
The centre of the development is Loch Ericht, which is 





In concluding our description of this very interest- | 
ing vessel, it may be mentioned that the keel was 
laid on October 4, 1930, the launch took place on 
October 28, 1931, and the vessel left for her maiden | 
voyage on November 30, 1932. She thus represents | 
a remarkable example of speedy construction, only 
rendered possible by the entire reconstruction of the | 
Trieste yards after the war, and the centralisation | 
afforded by the fusion of three pre-existing com- 
panies, the Stabilimento Tecnico Triestino §8.A., 
the Cantiere San Rocco §.A., and the Cantiere 
Navale Triestino di Manfalcone 8.A., into one 
organisation, the Societa Anonima Cantieri Riuniti | 
dell’ Adriatico. Preliminary sea trials were carried 
out in September and October, 1932, and on Novem- 
ber 3 following the official trials were inaugurated, 
the vessel commencing a 1,000-mile voyage to 
Genoa. On this voyage the average speed was 25-75 
knots, and the overall fuel consumption was 0-61 
Ib. per shaft horse-power-hour. This voyage was 
followed by the official speed and full-power trials 
in the Gulf of Genoa. The average speed on these 





situated 1,153 ft. above sea level, and is drained through 


| the River Ericht into Loch Rannoch, the difference in 


elevation being 485 ft. in about four miles. The devia- 
tion of certain other watersheds into Loch Ericht has 
been authorised, thus increasing the area of the natural 
watershed from 52-6 to 185-2 sq. miles. Later on, 
Lochs Rannoch and Laidon will be developed, giving 
a catchment area of 200-7 sq. miles, or a total of 385-9 
sq. miles. The available resources from these areas 
will be utilised in two power stations, one on Loch 
Rannoch at the outlet of the River Ericht, and the other 
on the River Tummel, while by correlating the various 
catchment areas inside the watershed, it will be possible 
to develop the maximum power at the greatest 
efficiency. Owing to the natural configuration, the 
facilities for storage in the Loch Ericht area are excep- 
tional, and sufficient reservoir capacity will be obtained 
by raising its level by 25 ft. On the other hand, the 
artificial variation of the level of Loch Laidon is not 
permitted by the Act, and at Loch Rannoch only 8 ft. 








r read before the Institution of Engineers and 
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Shipbuilders in Scotland, on Tuesday, Mare 
Abridged. 





west side. This type of construction has been adopted 
to reduce the amount of excavation and concrete work, 
where the peat, gravel and broken rock overburden on 
the rock was greatest. The lengths of the three portions 
are 150 ft. 6 in., 671 ft. and 318 ft. The foundations, 
which were carried down toa maximum depth of 45 ft., 
are of granite, and the dam rises to a height of 45 ft. 
above the bed of the river. There are two lines of 
spillway openings at different levels. The lower, which 
will subsequently be built in, are being used in the 
present development, and consist of 42 openings with 
a total combined width of 408 ft. In the upper line 
there are 18 openings with a total width of 552 ft. 
The intake tower, which is slightly upstream of the 
dam, is connected to the open cut by a channel which 
tapers from 50 ft. to 40 ft. at the sill. From this 
point, which is 2 ft. above the bottom of the channel, 
the waterway is constructed in concrete and roofed 
over. The intake shaft, which is 18 ft. in diameter, 
has been excavated to 65 ft. 6 in. below the invert 
of the channel. It is concrete lined, and above rock 
level terminates in a concrete tower. This construction 
will enable water always to be drawn off below the 
surface and prevent floating debris from reaching the 
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two screens guarding the intake. Each of these la cast-steel spiral casing, which is provided with 
screens is in duplicate and measures 20 ft. by 20 ft. | external regulation of the guide apparatus and embodies 
They can be raised or lowered by hand. |special break links to protect the guide vanes from 

The bottom of the intake shaft forms a junction with | obstruction. The runners are of special alloy bronze, 
the main tunnel through an emergency gate 16 ft.|all other parts exposed to the action of ‘water under 


high by 8 ft. wide. 
built, up of steel joists and channels and housing two 


sets of horizontal steel rollers of different diameters. | 


One of these sets of rollers is 14} in. in diameter, is 
spaced 1 in. apart at 15}-in. centres, and is rigidly 
bolted to the vertical steel joists by means of screwed 
stub axles, The other, which is 4 in. in diameter and 
is on the upstream side, is free to move inside the 
vertical joists. It is forced by the water pressure, 
when the gate is immersed, into the curved spaces 
between the fixed rollers. This gate is the first of its 
type to be installed, and tests show that leakage is 


considerably leas than with those of the standard type. | 


This gate consists of a framework | 


high velocity being provided with renewable liners of 
cast steel. In order to reduce the effect of cavitation 
on the runner to a minimum, the suction head was 
cut down to 12 ft. Each turbine is equipped with an 
oil-lubricated guide bearing on the top of the casing, 
the weight of the rotating parts and the hydraulic 
thrust being carried by the thrust bearing on the top 
of the alternator. The oil-pressure governors are 
placed on the generator floor and respond to a variation 
in speed of 0-1 per cent., while the maximum momen- 
tary speed rise when full load is instantaneously thrown 
off is limited to 17 per cent. of normal speed. For 
synchronising purposes the speed can be electrically 


From the intake tower the tunnel crosses below the | controlled from the switchboard by means of a motor 
vernor actuates a 


foundation of the dam, and after a short deviation runs | 4ttached to the governors. The governc Os | 
straight for a distance of 14,080 ft. to the surge shaft, | relief valve, the closing time of which is adjusted to limit 
the last 288 ft. being bifurcated for connection to the | the pressure rise to 10 per cent. of the normal pressure 
valve-house. It has a cross-sectional area of 120 sq. ft. | under all conditions of load variation. Each turbine 
and is designed to carry 1,440 cub. ft. of water per | '5 also equipped with an emergency governor which 
second. It is mainly horse-shoe in section, the height | automatically closes down the plant should the speed 
being 11 ft. 7% in. It was driven from six different | exceed the normal by more than 25 per cent. The 
headings, excavation being effected by compressed air. | inlet is controlled by a hydraulically-operated rotary 
The geological strata traversed was mainly of granite valve 4 ft. 6 in. internal diameter, which is arranged to 
of good quality, though grouting had to be resorted to | lose if the velocity of the water exceeds a predetermined 
at the north portal to the river crossing and the south | limit and can also be operated from the switchboard. 





terminal. The work occupied thirteen months. The 
tunnel is lined with concrete throughout its length. 
Under the river the water is conveyed in a riveted steel 
pipe line 11 ft. 10 in. in diameter, which was lined with 
reinforced concrete after laying to give a finished 
internal diameter of 11 ft. The total length of this 
crossing is 369 ft., and it is supported on concrete piers 
at 40-ft. centres except for a middle span of 55ft. No 
contracting joints are provided. At one point the 
Mheugaidh stream is diverted into the tunnel through 
a 15-ft. by 13-ft. shaft 15 ft. deep. The water is 
conveyed down this shaft through a 3-ft. concrete pipe, 
a 2-ft. air vent also being provided. A concrete 
diversion dam has been constructed across the stream 
and combined with an intake chamber, from which 
the discharge is directed through a circular reinforced- 
concrete conduit to the shaft a distance of 525 ft. 

The vertical circular surge shaft is 196 ft. deep and 
is 12 ft. diameter for the lowest 70 ft., and 45 ft. for 
the remainder. About 45 ft. from the top, provision 
has been made for receiving a conduit to lead the 
discharge from the Killichonan Burn into the tunnel. 
At a distance of 385 ft. from the surge shaft, the tunnel 
divides into two parallel branches of circular section, 
10 ft. 6 in. in diameter and 720 ft. long, which terminate 
in a breeches pipe at the valve-house. From this point 
two 8-ft. pipe lines convey the water to the power 
station, the outlets being controlled by one hand- 
operated and one hydraulically-operated throttle 
valve. The latter is arranged for automatic closing 
in the event of a burst, and can also be operated from 
the power-house. Automatic air valves to admit air 
to the pipe lines directly the main valves are closed 
are also installed. 

The pipe lines are 7 ft. 10} in. external diameter and 
2,728 ft. long. They are of the welded pattern, the 
circumferential joints being welded in situ. Each 
straight section is 24 ft. long and was built up of three 
plates, the thickness of which varies from } in. in the 
upper portion to ¥ in. in the lower portion. Welding 
was effected by water-gas, and after annealing, the 
pipes were rolled to make them truly cylindrical. 
They were also tested individually under a pressure 
50 per cent. above normal, Owing to the compara- 
tively large stresses which had to be taken up at each 
of the five anchorages, the pipe lines are carried on 
intermediate roller supports placed 18 ft. apart. This 
enabled the amount of concrete in the anchorages 
to be reduced. Below each anchorage is an expansion 
joint of the stuffing-box type and a manhole. The 
reduction pieces at the bottom of each line have been 
utilised as Venturi meters. Each pipe line has been 
designed for a capacity of 480 oub. ft. per second and 
terminates in the power-house a short distance from 
the north shore of Loch Ram och. 

The power-house building 1s 95 ft. long by 60 ft. 
wide and 44 ft. high from the generator floor. A wide 
gallery containing the control switchgear is placed 
20 ft. above floor level. The structure, which is a 
steel frame with walls of rock-faced pre-cast concrete 
blocks, is founded on solid rock, the suction tubes 
being enclosed in the concrete foundations and dis- 
charging through a reinforced-concrete tail race 540 ft. 
long into Loch Rannoch. The generating plant consists 
of two vertical Francis turbines enclosed in a spiral 
casing, each of which is designed to develop 22,000 h.p. 
under a net head of 515 ft. at 500 r.p.m., and a maximum 
static head of 541 ft. The net head will vary down to 
396 ft., and the output at this value will be 15,000 h.p. 
The turbines are of standard design and are housed in 


| The maximum efficiency of these machines on test was 
93-1 per cent. 

| The alternators have an output of 20,000 kv.-a. at 
| 500 r.p.m., and generate three-phase current at 11,000 
| volts and a frequency of 50 cycles. They will, however, 
| work over a wide range.of voltage up to 12,500 volts for 
short periods. Dual-purpose exciters are mounted on 
the shaft extension, the excitation being controlled 
automatically by Tirrell regulators working in conjunc- 
tion with under-excitation and super-excitation relays. 
Quick voltage response is thus obtained. The maximum 


and at zero leading power factor the rating is 14,000 
kv.-a. Ventilation is effected by ducts supplying 
39,000 cub. ft. of air per minute at a velocity of 1,000 ft. 

r minute, while brakes operated by compressed air 
will bring the rotating parts to rest in about five 
minutes. These brakes can also be used as lifting 
jacks. 

The alternators are connected by cables to an outdoor 
substation in which the power is stepped up to 
132 kv. in two 20,000 kv.-a. transformers and to 
33 kv. in two 5,000 kv.-a. transformers. The former 
are connected in series with boosters having a voltage 
range of + 10 per cent. and operated from the control 
gallery. Provision is made for the installation of 
132-kv. switches, though at present the whole of the 
switching is carried out at 11 kv. The 5,000-kv.-a. 
transformers are fitted with tap-changing gear of the 
Stragiotti type and are provided with tertiary windings 
from which an auxiliary supply to the power station 
and the adjacent areas is given at 2,200 volts. 

The main transmission line from Rannoch to the 
Tummel power station, a distance of 14-7 miles, consists 
of steel towers carrying two 132-kv. and two 33-kv. 
circuits. The normal span is 900 ft., and the con- 
ductors are of 37/110 steel-core aluminium with a 
19/110 earth wire of the same material. The insulators 
are of the 12-unit Hewlett type. Guard rings and 
arcing horns are provided throughout, and are specially 
graded near the substations to afford protection from 
excess voltages due to surges. From Tummel, the 
33-kv. lines continue for a distance of 60 miles to the 
Friockheim substation, near Arbroath, while the 132-kv. 
lines turn south to Abernethy. The line to Friockheim 
is supported on wooden H-poles. The Abernethy substa- 
tion is equipped with two 125/34/132-kv. transformers. 
The first winding has a rating of 20,000 kv.-a., the 
second an output of 5,000 kv.-a., and the third an out- 
put of 15,000 kv.-a. The whole of the 33-kv. supply is 
obtained from this winding, there being no direct coup- 
ling with the 132-kv. system. The incoming 33-kv. sup- 
ply is controlled by automatic-reclosing switches which 
are arranged so that a duplicate supply is obtained 
from the two 132-kv. lines without it being necessary 
| to parallel them through the tertiary windings on 
|the main transformers. The voltage for metering is 
obtained from compensated 33-kv. potential trans- 
formers, and the current for the same purpose from 
| current transformers in the earthed neutral of the 

132-kv. system. Communication between Abernethy 
and Rannoch is maintained by a carrier-current 
system, the carrier wave of which is transmitted over 
the 132-kv. line. 
| The River Truim has been diverted into the Loch 
Ericht reservoir, a gravity dam constructed partly 
in masonry and partly as a core-wall structure being 
built for this purpose. This embodies a floating 
weir of the hinged-sector type which automatically 
passes the stipulated amount of compensation water. 








output can be supplied down to 0-65 power factor, | 








The water is carried to a point in the lake 2,240 ft. 
from the intake dam by an aqueduct of 6-ft. reinforced- 
concrete pipes. The Allt Ghlas stream is also diverted 
in the loch by a gravity-type intake weir and a rein- 
foreed-concrete conduit 1,618 ft. long. 








STEEL WIRE DRAWING. 
By Ricuarp Saxton. 

Tue drawing mill is that department in wire manufac- 
ture in which the wire rod is converted into wire. 
The distinction between wire and wire rod is, perhaps, 
not as widely known as it might be; wire rod is the 
product of a hot rolling process, while wire is that of 
a cold working, or pressure, operation. The material, 
when undergoing the drawing process, is passed 
through a hole in a tapered steel die of the form shown 
in Fig. 1. The pressure imparted as it is pulled or 
drawn through the die reduces it to the smallest 
diameter of the tapered section. The pulling or 
drawing power is supplied by revolving drums, termed 
blocks, on which the wire winds after being drawn. 

The deformation of the material is accomplished by 
the pressure of the die, induced by the direct pull. 
This ure is a function of the quality of the steel, 
and the milder the material the greater the reduction 
at one pass. The action which takes place at the 
point where the steel undergoes the reducing process 
(i.e., at the bearing between A and B in Fig. 1) is a 
drawing out or elongation into a fibre, no reduction of 
the grain taking place. Further drawing, or passes, 
continue this elongation, until a point is reached when 
reduction can proceed no further. In this condition 





(3793.4) 


the wire is known as overdrawn, and requires annealing 
to restore to normal again. Cold flow takes place 
within the grain during drawing, combined with 
movement at the boundaries. 

For lubricating the material in its passage through 
the die a solid lubricant is used, composed of a small 
percentage of olive or palm oil, mixed with a soap 
compound. Tallow and various liquid mixtures are 
used for the drawing of small sizes of mild steel, but 
for high strain wire, such as is required for pit winding 
ropes, these are unsatisfactory, the heat generated by 
the pressure exerted thinning them and making them 
inefficient as lubricants. 

Machines that will only draw the wire one hole or 
pass at one operation, known as single-hole blocks, are 
used for the drawing of high strain and winding-rope 
wire, but for other classes of work machines in which 
the wire can be reduced in from two to as many as six 
passes at one operation, have been used fora number of 
years. These multiple machines were first introduced 
in this country in 1900, the R. P. Slinger three-decker 
being the first successful experiment in this method. 
While answering the purpose to a certain extent, the 
machines allowed little latitude in the drafting of the 
dies, and in 1911 the inventor patented an improved 
ty The new machine, consisting of four single- 
hole blocks mounted in one frame, proved a big advance 
on previous models. Tested with high-strain wire, it 
drew this correctly, but it was found that the torsion 
requirements were destroyed, due to the fatigue stresses 
set up by the rapid reduction. These fatigue stresses 
are encountered in the single-hole system of drawing, 
and the higher the carbon content of the material, the 
greater the susceptibility to this form of defect. With 
the single-hole system, in order to maintain output 
and yet not destroy the uniformity of temper by too 
rapid reduction, it is the practice to draw four to six 
coils at one time, each taking its turn in being passed 
through the die, and being allowed to rest while the 
remaining coils receive the same treatment. No better 
method of eliminating fatigue stresses produced in wire 
by drawing has, as yet, been discovered, and until this 
trouble is overcome in the single-hole process, it 1s 
useless to attempt to do so in machine drawing, the 
quicker passage through the dies by the latter method 
only intensifying the disadvantage. ‘ 

A single-hole block for the drawing of high-strain 
wire, made by Messrs. George Crossley, Limited, of 
Cleckheaton, is illustrated in Fig. 2. With this type of 
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machine it is possible to draw finished wire, } in. dia- 
meter, in six to eight passes which will give a breaking 
strain of 125 tons to 130 tons to the square inch, anda 
torsion test of 30 twists to 32 twists in 100 diameters. 
The diameter of the block on which the wire winds is 
22 in., and the speed from 28 r.p.m. to 34 r.p.m. 
Speed plays an important part in the drawing of this 
quality of wire, any increase above the speed given 
causing the material to become brittle and useless for 
the purpose intended. Fig. 3 illustrates a bench or 
set of two-holing machines, known as the two-decker 
type, also constructed by Messrs. George Crossley, 
Limited. The gearing of this class of machine is 
lighter than that of Fig. 2, the wire drawn being of 
a milder quality. The class of material drawn on 
these machines usually has a carbon content of 
from 0-45 per cent. to 0-60 per cent., and it is the 





The setting of the dies by hand, and, with steel dies, 
the keeping of them in working condition, requires 
experience and skill. The hand method has received 
marked attention of late, various ideas to supersede it 
having been tried. The majority are drilling systems, 
the idea being to drill the taper in the shape of the 
bearing, and while they have proved fairly satisfactory 
in the drawing of mild material, they have been found 
inferior to the hand-setting method, both in quantity 
and quality of wire produced. This is due to the 
drilling cutting out the surplus metal, thus weakening 
the bearing. The hand method forces the surplus back, 
which reinforces that part receiving the wear and tear. 
In the hand method the die is first hammered on the 
smaller side, then turned over and a punch, ground 
to the taper required, inserted into the bearing. By 
a series of blows on the punch the bearing is opened 
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vices, one of which is, adjusted, to revolye when 
required. This vice, when caused to revolve, twists 
the wire on its own axis, and the wire must withstand 
a fixed number of these twists before fracturing. In 
the bending test, a length of wire is gripped in a vice 
and bent at right angles over one of the jaws. It is 
then bent through 180 deg. over the other jaw. The 
test consists in determining the number of times the 








and shaped to the size desired. The action of the 
punch in forcing back the superfluous metal formed 
the material is first passed through the bottom die,| by the hammering reinforces the bearing wall, adding 
then round the narrow or underneath block for about | toughness and permitting of easier slip of the ma- 
five turns, then through the top die and on to the top| terial during reduction. In the finer gauges (25 S.W.G. 
block. and smaller), diamonds have replaced steel as dies. 
Due to the fatigue stresses” set up during the | Tried with the thicker sizes of high carbon steel, they 
process, these machines are unsuitable for the drawing | proved a failure, the heat generated by the passage of 
of thick high-strain wire. Comparing the two systems | the wire through the die causing the taper to wear and 
and the quality produced, the single-hole drawn wire | spoil the material. 
is superior, both in tenacity and ductility. This is| The four principal tests for high strain or winding 
due to the longer interval between the reducing passes. | rope wire, are tension, torsion, bending and wrapping. 
Again, the two-hole machines give greater production, | The two latter are not always required by specifications, 
and with mild steel of 0-10 to 0-15 carbon content, | and tension and torsion tests are those to which the 
for which torsion or tensile tests are rarely specified, | manufacturer normally works. They are calculated 
such machines have proved the more economical type from the ultimate breaking strain required in the 
for production. The problem as to whether wire | finished rope. The British Standard Specification 
found defective has been overdrawn is one frequently | for the tension test states that nine-tenths of the 
encountered in machine-drawn material, and although | minimum breaking load shall be applied quickly, and 
there are various tests none has proved better than | the load steadily increased until the sample breaks. 
vo immerse a sample in boiling water for three minutes. The time oceupied from the application of the load 
If it is overdrawn, the number of twists will drop con- | to the break should be approximately 30 seconds. For 
siderably under a torsion test after immersion, even the torsion test a straight piece of the wire is taken, 
though the wire previous to immersing gave a satisfac- | and 100 diameters measured off or, if this is over 8 in., 
tory torsion test. 50 diameters. The measured part is gripped in two 


general practice to use them for what is termed roughing ; 
drawing the first two holes from the rod. In drawing, 


wire will stand the 180-deg. bend before breaking. 
| For the wrapping test, the wire is wrapped round its 
| own periphery for eight turns, and then unwrapped 
| again, when it should show no signs of. cracking. 
| Brittle wire fails to stand this test. 
| Cold working of steel, as in wire drawing, is a severe 
test of the quality of the material, and defective steel 
| cannot be made into hard-drawn wire, even of inferior 
| quality. In wire drawing, defects such as segregation 
; and secondary piping are quickly discovered by the 
| material breaking at the defective part, and it is usual 
to consign such material to the scrap heap. Fatigue 
| Stresses, due to too rapid reduction, are a frequent 
| cause of defective material, but these can usually be 
eliminated by annealing. The material, when annealed, 
is useless for its original purpose, and is generally placed 
in stock till required for drawing to a smaller size. 
| In conclusion, something may be said about the 
| cleaning department which has, perhaps, advanced 
the least in the past twenty years. Methods of 
transporting the material have certainly improved, 
but the fundamental process, that of cleaning with 
muriatic acid, differs little from forty years ago. The 
| material is still lowered to the bottom of the tank, and 
allowed to remain there till cleaned. 
| A peculiarity well known in the trade is, that when 
| an acid tank has been working for a few days, there is 
|@ tendency for the top half of the material to clean 
sharper than the lower half. So marked is this at 
| times, that in order to get even cleaning, the material 
has to be lifted out, given a half turn, and immersed 
again. This shows that the nearer the air, the keener 
the work, and this was tested by the writer, who found, 
| by suspending the material about 1 in. below the 
surface, it not only cleaned more quickly, but the 
action of the acid was more even. Further experiment 
showed that the life of the acid was increased. It is 
therefore easy to apply improved methods, if the 
behaviour of muriatic acid, under certain conditions, 
is taken into account. 

As will be evident, the acid gives greater efficiency if 
kept in a state of agitation. It also works better if 
heated 20 deg. C. to 40 deg. C. above the atmosphere. 
It is not difficult to combine these two conditions. 
Steam might be forced into the acid, and would serve 
the purpose admirably, but the condensation would so 
dilute the acid as to render it unfit for further service 
by the end of the day. The best method is to force 
compressed air into the acid, heating it before passing 
into the compressor, by means of an air chamber 
fixed over one of the furnace flues. If not too far 
away, a better plan is to draw the air from the drying 
ovens. A 1-h,p. motor will be found ample to drive 
the compressor. This method will give a 30 per 
cent. increase in production from the same quantity 
of acid. 

The lime tank, which is really the most important 
part of the plant, is usually the most neglected. Batch 
after batch of material is immersed in it, each containing 
acid which the swilling has failed to dislodge, yet the 
only attention it receives is to add further lime as the 
solution gets thinner. Tests of the solution, to note its 
alkinity, are few, or none. In the drawing mills there 
come times, usually periodically, when the drawers 
are unable to rough the material. The matter is 
investigated, the cleaning shown to be beyond question, 
and the matter is frequently passed over with the 
vague statement—‘ There must be something wrong 
with the material.” An examination of the lime on 
the material under suspicion will show, when tested 
with litmus, that the reaction is very feeble. The 
trouble is in the lime tank, the lime solution being so 
charged with acid that it is failing as a neutralising 
agent. A fresh addition of lime puts the matter right, 
but only for a time. To get the best service from the 
lime tank, the surface water, for a depth of at least 
18 in., should by syphoned off, preferably just before 
starting, when the lime is settled. Fresh water should 
be added to replace it, and this should be done every 
day. At least every three months the lime tank 
should be emptied, and the contents tipped out, new 
lime replacing that discarded. Any increased expendi- 
ture in this way is amply repaid by a notable decrease 
in spoiled material. 





Brirish Rartway MatTeriaL ror Cxrwa.—It is stated 
in a recent issue of the Chinese Economic Bulletin that 
supplies of materials purchased by the Ministry of 
Railways for the construction of the Chuchow-Shiuchow 
section of the Canton-Hankow Railway are arriving from 
England. The first consignment comprised 65,092 wooden 
sleepers and 31 steam shovels, and other shipments are 
due. 
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THE CERAMIC SOCIETY. 


Tue Spring Meeting of all sections of the Ceramic 
Society, although primarily a joint meeting of the 
Refractory Materials and Building Materials sections, 
was this year characterised by a departure from the 
normal practice of confining operations to a single 
centre. On this occasion, arrangements were made 
for works visits at Stourport and Stourbridge on the 
first day, Thursday, May 4, followed by works visits 
in Lancashire on the second day, while the usual 
dinner was held at the Majestic Hotel at St. Annes 
in the evening. The same hotel served for the business 
meeting on May 6, the President, Mr. E. Gwynne 
Vevers, being in the chair. 

Dr. F. V. Tideswell contributed a paper entitled 
“The Constitution of Coal.” 





yards, the cost of excavation only (including labour, 
fuel, and lubrication), was 3-l4d. per cubic yard, as 
against ls. 2d. per cubic yard for hand labour, with 
locomotive transport in both cases. Other types of 
excavators, such as the bucket elevator and the portable 
unloader, were used for special purposes, and answered 
their purpose well, but did not effect so much saving as 
the digger-type. It was important to have the cost 
worked out carefully beforehand when contemplating 
the adoption of machinery, to make sure that interest 
and depreciation on the plant did not outweigh the net 
saving over hand labour, which might 
using too large a machine. 

The second paper was “ The Winning and Transport of 
Clay,”” by Mr. E. Gwynne Vevers. In this paper the new 
President of the Society dealt mainly with the means 


Many investigators, he | employed in the South Western area, where the works 


said, had attempted to elucidate the subject of the | were comparatively small, and the clay face was, for 


constitution of coal, but most progress had been made 


since microscopic methods were adopted for examining | digger. 
It was mostly the microscopical aspect 
that the author dealt with. Coal might be considered nature, and certain strata had 


material. 


as a rock of vegetable origin, but containing some | 


mineral matter. Sections of coal sufficiently thin to 
be transparent were not easy to prepare, but recently 
important improvements had been devised in the method 
of preparing them, and consequently notable advances 


| 





| 


had been made in the knowledge of the structure of | 


coal and the course of its formation. 
every locality, when examined in thin sections under 
the microscope, were found to exhibit a distinctly 
banded structure, and close study had made it clear 
that this was intimately connected with the arrange- 
ment of the constituent parts. The components of 
coal were essentially those parts of vegetables which 
most strongly resisted chemical changes during the 
ordinary process of decay, viz., woody matter, resins, 
spores and spore-cases, cuticle, &c. The cuticle 
(external skin) often revealed the presence of openings 
corresponding to the stomata found on the surface of 
leaves of living plants. In bright coal the chief con- 
stituent was known as clarain, with which were 
associated smaller or larger proportion of a glassy 
substance called vitrain. In dull coal the predominant 
component was durain or fusain, a substance modified 
to & greater extent than vitrain. In a general way, 
bright coal might be regarded as consisting of com- 
paratively coarse fragments of vegetable structures, 
mainly woody matter, and durain (dull coal) was 
made up of comparatively small fragments of vegetable 
remains, mainly woody in character likewise. Dr. 
Tideswell intimated that in his opinion continued 
study would result in the establishment of a definite 
connection between the constitution of a coal and its 
behaviour as fuel. 

The next item of the programme was a discussion 

on the winning and transport of raw materials, which 
was opened by the following three papers, read in the 
order given: “The Winning and Transport of the 
Basic Raw Materials Used in the Heavy Clay and 
Refractories Industries,” by Mr. F. West, M.1.Mech.E. 
This paper was concerned with the raw materials used 
in the North Derbyshire district—pocket silica and 
clay worked in open pits. The pits were in very hilly 
country and half a mile to 16 miles distant from the 
works. The storage bins at the works could hold at 
least twelve weeks’ requirements. The raw material 
was at first got by hand, and transported by means of 
horse trains. The horses were later replaced by 
locomotives, and excavators and machinery were put 
down at the pits. The first locomotive used paid for 
itself in two and a half years, and the first excavator 
in less than two years. Examples were given of 
comparative costs. 
_ Example I.—The cost per ton of material handled 
in transporting material from pits to stores, allowing 
for depreciation, interest, wear and tear (but not 
capital costs of rail and trucks, these being common to 
both), was 5- 11d. by means of horses, including fodder 
for three horses and wages of three men, and 3-93d. by 
means of the “Simplex ”’ locomotive, including oil and 
petrol, and wages of two men. 

Example 11.—Transport through a valley, necessi- 
tating chain horses up the hills. Account was taken of 


depreciation, interest, wear and tear, and wages in | 


each case. The cost per ton was 2s. 2id. by cart and 
horse on roads, including fodder for six horses ; ls. 11}d. 
by Fordson tractors on roads, including oil and petrol ; 
ls. 4d, by 5-ton steam lorry, end tipping, including oil 
and paraffin, and 1s. 0jd. by Fordson locomotive direct, 
including oil and paraffin. 

The saving per week on the locomotive over the 
horse traction was 141. 14s. 9d., so that the former paid 
for itself in eighteen months. In the case of pits 
opened recently further savings had been effected by 
the elimination of the old type winch. Over-burden 
was removed and sometimes raw material was got 
by means of a Ruston universal excavator. With a 
machine of this kind, after working six and a half 
years, the average annual output being 26,543 cubic 


Most coals from | 





the most part, unsuitable for the use of a mechanical 
The clay was got by pick and shovel. 
Cattybrook Works, near Bristol, the clay varied in| 
to be rejected or | 
carefully mixed with others. The cost of getting clay | 


at Cattybrook was 6s. 6d. per 1,000 bricks, for labour 


alone, to which had to be added the cost of the air | a 
and the petrol | to Gases. 


compressor, drill, blasting powder, 
runabout. A number of photographic views of the 
Cattybrook and Shortwood clay holes gave some idea 
of the difficulties which had to be surmounted. 

In the Bridgwater district, farther west, one firm | 
since 1930 had practised the new method of mechanical | 
digging ; all the others still used the old hand method. 


Particulars were given of the character of the beds, | 


result from | 


At the | 


| 


For dry ground fireclay, the weight dispatched was 
entered opposite net production, and also in pit sup- 
plies, if no grog or purchased materials were added. 

For wet prepared clay, the weight dispatched was 
entered against net production, but the added water, 
say 15 per cent., was included amongst materials pur- 
chased. For raw materials, the weight dispatched was 
entered against net production and pit supplies. For 
clay put to bings the weight of clay was entered under 
net production and pit supplies. Except perhaps this 
last item, a tonnage record of pit supplies had been 
obtained totally independent of the pit weights. If the 
| pit output for the period were compared, the short- 

weight or over-weight could be found. 
| While admitting that the system might not give all the 
information that could be desired, the author asserted 
that it had often enabled him to trace through the 
short weight when mistakes had begun through careless- 





| ness, which, if not remedied promptly, would seriously 


affect either costs of production or quality of goods made. 

A fourth paper was read by Mr. Johnson, after which 
the four papers were discussed together. 

The last paper read at the meeting was by Mr. F. H 
Clews, M.Sec., A.L.C., and Mr. A. T. Green, F.Inst.R., 
A.LC., on “ The Permeability of Refractory Materials 
This paper was printed from Bulletin 25 
by permission of the Council of the British Refrac- 


| tories Research Association, so that the following 


brief summary will suffice: The literature on the 
permeability of refractory products was reviewed and 
the results summarised. An apparatus was described 
for measuring the permeability of test-pieces 6 cm. in 
diameter. It was proposed to use this later for measure- 


which in descending order, consist of a brown mild clay, | ments at high temperatures. The rate of flow of air 


a strong tile clay, and a soft blue clay. 
layers, as the name implies, were mainly used for making 


tiles, while those above and below were mixed together | 40 


for making bricks. For mechanical digging, an elec- 
trically operated bucket excavator was used. It 
planed off the clay in }-in. slices on a sloping surface 
at an angle of 45 deg., to a vertical depth of 12 ft., and 
the various strata mentioned in the previous paragraph 
were well mixed. Owing to this slicing and the conse- | 
quently perfect mixing, the soft blue clay could be | 
included in all goods, which was not the case with hand 
digging, since experience showed that the blue clay | 
with its different shrinkage caused distortion unless 
very evenly mixed throughout. The overburden was 
not removed mechanically, but was loaded by hand into 
tip wagons. 

The third paper was entitled ““ The True Cost of Raw 
Materials to the Firebrick Manufacturer,” and was 
by Mr. W. Boyd Mitchell. The author described the 
method used by his firm for ascertaining works costs. 
Goods sold were classified under the five headings, 
normal shapes of firebricks, special shapes of firebricks, 
dry ground fireclay, wet prepared fireclay and raw 
fireclay. Under each of these headings the costs per | 
ton were ascertained under four main heads suitably 
subdivided, viz.: raw materials, wages of production 
purchases, and overheads. The various qualities made 
were lumped together under the above headings, so 
that the profit and loss statement for the month showed 
only the profits or losses under each of the five cate- 
gories, but a spare column enabled any particular 
quality or order received to be costed separately when 
desired. 

The cost sheet used had along the top the headings : 
Normals, Specials, Dry Ground Fireclay, Wet Prepared | 
Fireclay, Raw Fireclay and Clay put to Bings. The | 
headings down the left side were : Clay Mined, Materials | 
Purchased, and Grog, and these are totalled to give the | 
amount of materials used in accordance with their | 
weights as supplied. From this total there was de- 
ducted an estimated weight to cover the loss of weight 
from clay selection, from moisture in clay, and from 
burning losses, and the total thus obtained was | 
described as the gross burnt production. From this | 
total was deducted an estimated weight to cover wast- | 
age in manufacture to get the net burnt production. 
Entering such a cost for normal firebricks, the burnt 
tonnage weight was obtained from the records of bricks | 
manufactured during the period, and this weight was | 
entered opposite the gross burnt production. If it were | 
estimated that, say, 18 per cent. would cover loss of | 
weight in burning, selection of clay, and loss of weight | 
from moisture, the increased weight to be shown above 
as representing total materials used could be readily | 
calculated. This weight was subdivided into the grog, 
materials purchased, and clay mined, from knowledge 
of percentages of grog used, and records of use of pur- 
chased materials. Finally, from the weight first entered 
representing gross burnt production, it was necessary 
to deduct the percentage allowed for wastage in manu- 
facture to get net burnt production. For special shapes 
the procedure was the same, except that the original 
gross burnt production weight was taken from the 
records of charges milled, converted by calculation into 
burnt weight of firebricke, and inserted opposite gross 





| 


The middle | through a specimen was found to be directly propor- 


tional to the pressure difference up to 8 cm. of water 
d probably beyond, and inversely proportional to 
the thickness providing the pore spaces were uniformly 
distributed. The results of the permeability measure- 
ment for 16 representative products were considered in 
relation to their textures. The absence of uniformity 
of pore distribution in a single brick was emphasised 
particularly with relation to: (a) lamination, (b) the 
occurrence of denser surface layers, originating in the 
drying or early firing of the goods, and (c) the presence 
of a surface skin. A rough classification of the average 
pore size was outlined. 








CATALOGUES. 


Air Filters.—Messrs. The Visco Engineering Company, 
Limited, Stafford-road, Croydon, Surrey, have sent us 
a descriptive catalogue of their rotating self-cleaning air 
filter. 

Electric Generator.—A portable petrol-electric generator 
of 1-5 kw. output is described in a catalogue te hand from 
Messrs. B.E.N. Patents, Limited, 92, Tottenham Court- 
road, London, W.1. 

Pipe Bends.—Messrs. The W. M. Kellogg Company, 
225, Broadway, New York, U.S.A., have sent us a leat 
catalogue illustrating corrugated pipe bends which they 
manufacture for steam pipe lines. 

Gas Washer.—Apparatus for washing gas and recover- 
ing ammonia, benzole and naphthalene, made by Messrs. 
Newton Chambers, Thorncliffe, near Sheffield, is described 
in a special catalogue recently issued. 

Engine Indicators.—Messrs. The Lunken Company, 





| Limited, 35, Great Dover-street, London, S.E.1, have 


sent us a circular describing their high-speed engine 


| indicators for speeds up to 2,500 r.p.m. 


Magnetising A ppliances.—Messrs. W. E. Burnand ani 
Company, Shoreham-street, Sheffield, 1, have issued a 
catalogue of impulse transformers, quick-acting jigs 
and test jigs for magnetising and testing magnets. 

Steel Furniture—Messrs. Waddells (Stratford Steel 
Equipment), Limited, Hall-road, London, E.15, have 
issued an excellent catalogue of steel office furniture, 
including tables, drawers, shelving, cupboards, &c. 

Measurement of Vibration.—Messrs. Vibration Specialty 
Company, 1534, Winter-street, Philadelphia, U.S.A., 
have forwarded copies of two of their catalogues: one 
of a vibrometer, Karelitz system, for measuring horizontal 
and vertical vibrations and indicating the results on 
dials ; and the other of a vibrograph which measures in 
two horizontal directions and in the vertical direction, 
and gives a photographic record on a moving film. 

Transparent Waterproofing.—Messrs. Everseal Manu- 
facturing Company, Fisk Building, Broadway, and 57th- 
street, New York, U.S.A., have sent us a leaflet dealing 
with their Everseal transparent waterproofing. This 
product is brushed or sprayed on to brick, stone, con- 
crete, stucco, and other exterior surfaces, and, it 18 
claimed, hermetically seals the pores and prevents the 
absorption of moisture, without, however, changing the 
appearance of the surface. 


Blast-Furnace Controls——We have received from 
Messrs. Metropolitan-Vickers [Electrical Company, 
Limited, Trafford Park, Manchester, an _ illustrated 


pamphlet describing a new blast-furnace plant in which 
all the charging operations are carried out by electrical 
machinery centeahiod by one man. The furnace was 
built for Messrs. The United Steel Company, Limited, 
Workington, by Messrs. Workington Bridge and Boiler 
Com y, Limited, and the electrical gear was supplied 





burnt production columns. 


by Messrs. Metropolitan-Vickers Company, Limited. 
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SOUTHAMPTON DOCK EXTENSIONS. 


WHEN a map showing the world’s maritime trade 
routes is examined it may be asked why the un- 
rivalled advantages possessed by Southampton as 
a commercial port have apparently only been dis- 
covered within the last hundred years. The pro- 
tection of the harbour by that great natural break- 
water, the Isle of Wight, the convenience of the land- 
locked Southampton Water, and the geographical 
situation of the port relative to the Continent and 


Fig. 1, are clearly to be seen at the right of Fig. 2, 
as situated on a triangular peninsula at the con- 
fluence of the River Test with the River Itchen. 
This was originally a muddy flat about 240 acres in 
extent, but has been converted at various dates 
into an assemblage of deep-water quays with a total 
frontage of some 4 miles, and providing berths for 
about 40 ships of various sizes, with dry docks, a 
floating dock, and other facilities. The area was 
developed to its full extent just prior to the War, 





during which Southampton was, as is well known, the 


the Atlantic Ocean all raise the question as to why | chief port of embarkation for troops. The quayage 
such other western ports as Liverpool and Bristol | of this group of docks is barely sufficient to cope 
were resorted to by ocean-going vessels at a very| with the requirements of a normal year, par- 
early period, leaving to Southampton only a small | ticularly with the increase in the size of vessels 
coasting trade. A possible explanation of this} which has taken place since the war, and which 
neglect may be that in pre-railway days the hinter-| shows signs of continuance. The growing popu- 
land of strictly agricultural country did not provide | larity of Southampton as a port of call for the 
adequate openings for trade, or perhaps not too | vessels of foreign lines, and the marked tendency for 


|as the moderate tide range, i.c., 13 ft. at spring 
| tides and 84 ft. at neap tides, allows locks to be 
| dispensed with. 

The scheme adopted was therefore that of 
reclaiming the bay, which measures roughly 2 miles 
from the Royal Pier to Millbrook Point, by 4 mile 
at its widest part at the east end. Referring to 
Fig. 2, it will be seen that a small portion of the 
area adjacent to the pier projects in front of the 
quay line, and will ultimately be laid out as a public 
recreation ground. Westwards of it is the main 
quay wall about 14 miles long, with eight sheds 
grouped in pairs and backed by railway marshalling 
sidings. At the west end of the wall is a very large 
graving dock, with a pumping house at its entrance. 
The quay wall will provide berths for eight big ships 
in line, the bottom at the berths being dredged to 
a depth of 40 ft. at low water, ordinary spring tides, 
for half its length, and to a depth of 45 ft. for the 
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much encouragement was given to vessels to,;industry to move southwards, may be taken as|other half. North of the wall is the reclaimed area, 
approach the vicinity of the important naval base | additional factors in the extension of the docks. 


at the adjacent Spithead. However that may be, 


Reference to Fig. 2 will show that the bay which 


| which amounts to about 408 acres. Part of this, it 
| will be seen, is reserved for the dock premises, 


the development of the Port of Southampton has | existed on the north side of the River Test and west | affording space for warehouses, storage areas and 80 
been remarkably rapid within the period mentioned, | of the Royal Pier offered the best site for exten- 


and the recent dock extensions now to be described 


may well eventually give commercial supremacy to | 


a city which already claims, with justice, to be the 
premier passenger port of Great Britain. 


The history of the port, though interesting, | 
cannot be here reviewed, but one salient date may | 


be mentioned, viz., the year 1842, when the first 
deep-water dock was opened and connected with 
the London and Southampton Railway. Safe and 


speedy transit for passengers and cargo was thus | 


provided, facilities which brought Southampton 
into prominence. The development of the port 
may be said to date from that year, and the policy of 
the London and South Western Railway Company, 
and its successor the Southern Railway, in con- 


sistently directing their energies to the improvement | 


of these facilities, has been largely responsible for 
the position the port now occupies, as has been 


| sions, 


It was a tidal mud flat and its utilisation 


forth. The remainder is available for the erection 
of factories, depots and such establishments as will 





would therefore not interfere with any of the/| benefit by their contiguity to a deep-water dock. 
amenities of the town, whilst, as the river was about A portion of this area outside the dock premises 
& mile wide at the narrowest part of the bay, there | belongs to the City Corporation. The full scheme 
would be plenty of room for waterway when the bay | does not, however, end here, for, as the dotted lines 
had been cut off. The approach up Southampton | indicate, it is intended at some future date to con- 
Water to the turning basin at the south end of the | struct a large jetty, 4,500 ft. long by 450 ft. wide, 
old docks is naturally wide and deep and, where | parallel with the main quay wall, which jetty, having 
necessary, has been improved by dredging. A | deep wateron both sides of it, will provide accommo- 
channel dredged from this basin across the front of | dation for twelve more large ships, whilst a second 
the bay would give ample water for extensive straight | graving dock, parallel with the first, is also contem- 
quays, which being situated in an unrestricted part | plated. The approach channel to the graving 
of the river would share with the older docks the docks outside the jetty will be 600 ft. wide. The 
natural advantage of the double high tide. This | aerial view, shown in Fig. 1, should be referred to 
phenomenon consists of a second high water occur- | in connection with Fig. 2. In the foreground is the 
ring about two hours after the first, which virtually | new graving dock, with the site of the second one, 
has the effect of a prolonged high tide lasting about | yet to be levelled, in front of it, and the temporary 
three hours, the fall between the two tides being |dam round its entrance. Beyond is the new quay 





frequently pointed out in these columns when|so small as to be generally negligible. This long) wall. In the middle distance it is still incomplete, 
recording any new construction. The relation of the | pause is of special value in such operations as man- | and the land behind it under water. In the back- 
new dock extensions, illustrated in Figs. 1 to 14, on | euvring very large ships into dry dock, a process | ground is a stretch of the reclaimed and levelled 
this and the adjoining page, on page 624 and Plate | normally requiring an hour or so, and calling for| land, with a finished portion of the quay where a 
XXXYV, can only be made clear by a reference to the | quiet water when it is being carried out. A tidal | large vessel may be seen alongside. 

older docks. These, visible in the background of | quay across the mouth of the bay was quite feasible, The construction of the quay wall was contem- 
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poraneous with the dredging of the approach | the most part about 167 ft. wide at the top, was | The sandy clay dredged from the bottom of the 
channel, a part of the spoil produced in the one opera- | laid down by depositing the gravel dredged from the | | approach channel is loaded into barges and brought 
tion being used in the other. As is clear from Fig. 2, | approach channel in the cut by means of bottom- | | alongside the reclamation vessel, as seen at the left 





a channel has been dredged from the turning basin | of the figure. A view of the interior of one of the 
This procedure was carried out until a level of about | barges is given in Fig. 12, page 624. From one of the 


that of low-water neap tides was reached. At this , pumps on the reclamation vessel sufficient water is 
level, the use of discharging barges became imposs- | pumped into the barge to make the spoil fluid. 
ible, and the remainder of the bank was built by a | Two discharge pipes are shown, one having a triple 
special floating transporter moored alongside the | nozzle to cause turbulence. The other pump draws 
site of the bank, to a level well above that of the | the fluid spoil fromthe barge. Itssuction pipe, which 
highest tides. This transporter consisted of a/|is expanded into an oval-shaped nozzle, is seen in the 
bucket-ladder dredger mounted on twin pontoons | centre of the view. Its discharge pipe is seen to 
connected by overhead framework. The space|the right of Fig. 11, crossing the quay wall. The 
between the pontoons was wide enough to admit| pipe is 24 in. in diameter, and is lengthened as 
a barge of the dredged gravel. The gravel was | required to distribute the spoil; in some cases half- 
lifted by the bucket chain and deposited on a con- | a-mile of pipe has been necessary. The shore end 
veyor belt carried on a long transverse cantilever | of one of these pipes is seen in Fig. 13, in the act of 
arm, which formed part of the overhead framework | discharging. The ground thus formed is found on 
of the pontoons. The end of the arm was arranged | inspection to solidify with remarkable rapidity. 

to discharge the gravel in the position required to | The conveying water finds its way back to the river 
form the bank. When sufficient gravel had thus | | through sluices provided for the purpose. Each 
been deposited, it was levelled off by hand, and the | lof the reclamation vessels has pumped about 
seaward face of the bank was formed with a slope of | 50,000 tons of material per week on to the site and 
2 to 1 and protected from wave action by a fascine | the ground level has been raised in this way by an 
revetment. The construction of this protection is | average of 10 ft., with a maximum of 15 ft. in places. 


at the old docks, all along the site of the new quay, | 
and expanding into a turning basin at the graving 
dock entrance. This channel is about 2 miles long, | 
has a minimum width of 600 ft., and a depth of 
35 ft. at low water, ordinary spring tides. The 
berths alongside the quay are, as already stated, 
deeper, and ships drawing more than 35 ft. of water 
can lie afloat at all states of the tide. The whole 
of the work has been, and is being, carried out by 
Messrs. James Dredging, Towage and Transport 
Company, Limited, Southampton, and will have 
involved, when completed, the removal of about 
20,000,000 tons of spoil of various kinds. Bucket- 
ladder dredgers, filling into barges, are employed, 
three different methods of spoil disposal being 
adopted. This part of the estuary was overlaid 
with a bed of soft, clayey mud, varying from 8 ft. 

to 15 ft. thick, which was considered to be quite 
useless. It was therefore filled into bottom-door 
barges and dumped at sea near the eastern entrance 
to the Solent, a return journey totalling about 50 


door barges. 
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sea miles being thus involved. Below this mud is | 
a stratum of gravel, varying in thickness from about 
2 ft. to 7 ft., which was very carefully dredged to 
avoid picking up the layer below it, and, at the 
edges of the channel, that above it. This was filled 
into barges for transport to the shore, where it has | 
been dumped or unloaded for making banks, or for | 
use as concrete aggregate. Below the gravel are 
sands and sandy clays. These also were filled into 
solid bottom barges and used for filling in the 
reclaimed area in the manner to be described later. | 

The first step towards reclamation was naturally | 
that of excluding the tide from the area to be. 
recovered. It may appear, at first sight, that this | 
could best have been done by a single enclosing | 
dam right across the mouth of the bay, but several | 
considerations rendered a somewhat piecemeal 
procedure more practical. A working yard was 
required for the use of the contractors in building 
the quay wall, and a basin of 18 acres was enclosed 
and raised near the pier. This is the area of which 
a portion is to be subsequent ly made into a recreation 
ground. Then a second basin of about 177 acres 
was enclosed, as it was intended at the time to 
restrict operations to about half the present scheme. 
When, however, it was decided to go on with the 
whole scheme, a third basin of 165 acres was enclosed ; 
this permitted the complete quay to be proceeded 
with. The fourth and final enclosure, which con- 
tained about 48 acres, and included the site of the | 
graving dock, was undertaken later. It was not, | 


| 





illustrated and described in EnGivrrermne, vol.; Although the new ground rests upon the original 
exxxiv, page 59 (1932). A portion of it, in sttu,| mud banks, it will, when finally consolidated, carry 
will be noticed in Fig. 3, Plate XX XV. buildings of moderate size without settlement. 
Of the three transverse banks dividing the total | Tall and heavy buildings will require piled founda- 
area into four portions, one was constructed of | tions, a large flour mill for Messrs. J. Rank, now in 
| gravel in a manner similar to that adopted for | course of erection on the reclaimed land, being so 
the main bank, and the other two were built up| supported. 
'of chalk from the Southern Railway Company’s| The main quay wall, which is being built by 
quarry at Micheldever. The chalk was transported | Messrs. Sir Robert McAlpine and Sons (London), 
in drop-sided wagons, and was tipped directly into | Limited, 50, Pall Mall, London, 8.W.1, is now nearly 
place. To enable this to be done, a temporary completed. A view of it at a fairly early stage 
timber viaduct was first constructed on the site of |of construction is given in Fig. 14, page 624. It 
the bank. This consisted of round fir piles, driven | consists essentially of a line of 146 concrete mono- 
with an overhanging engine and braced together |liths sunk to depths varying from 71 ft. to 100 ft. 
with transverse and longitudinal timbers to form the | below quay level in the gravel bank, which, pre- 
road for the railway tracks. During the construc- | viously mentioned, has a top width of 167 ft. This 


| tion of the cross banks, the tide had access to the| width was adopted to give plenty of working 
| area, and precautions had to be taken to avoid the | room for the cranes used in connection with the 


ends of the banks being scoured away by the flow. | building and sinking of the monoliths, the freedom 
Sluices were accordingly provided in the finished | of action thus secured contributing materially to the 
parts of the banks. These sluices consisted of a! rapid progress that has been made in the construc- 
sufficient number of openings, 10 ft. wide, separated | tion of the wall. The monoliths are 45 ft. square in 
by piers, each consisting of a single row of inter-| plan and are not solid, but pierced with nine shafts, 
locking steel sheet piling, 26 ft. long, and projecting! or wells, of octagonal cross-section, and about 
well above high-water level. The piers were con-| 10 ft. in diameter. The cutting edges are finished 
nected by a sill of interlocking steel piling driven with steel plate about 5 ft. deep. A view of two 
down to 4 ft. below water level. When the re- cutting edges ready for sinking through the gravel 
mainder of the bank had been completed, the! bank is given in Fig. 3, Plate XXXV. The shoes are 
sluices were quickly closed by dropping a set of | wedge- shaped in vertical cross-section, though this 


10-ft. wooden shutters into the sluice openings. The 


The raising of the enclosed areas to the required | actual cutting edge is formed by a bulb flat 8 in. by 


construction is not apparent in this view. 


of course, practicable to remove the overlying muddy | level is now well on the way to completion, some |} in. by 1} in. across the bulb. The width across the 
layer from the area to be reclaimed, but it was | of them being already filled. This work is done by | top of the shoe members is 3 ft. 6 in., and the weight 


impossible to build the quay wall uponit. A channel | 


on the site of the wall was accordingly dredged down | 


two special vessels each equipped with two powerful 
centrifugal pumps. These vessels are moored | 


of a complete assembly is about 354 tons. The 
concrete within the shoe and for a height of 10 ft. 


to the level of the gravel, and a bank of gravel, for! against the main wall as shown in Fig. 11, page 624.' above it is of mass construction, and is heavily 
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teinforced. Above that level the monoliths have 
been built partly of mass-work and partly of block- 
work, strengthened to some extent by vertical and 
horizontal tie rods. 

The general form of the monoliths is well shown in 
Fig. 4, Plate XX XV. As soon as the first course of 
mass-work had been built on the shoes, sinking was 
commenced. This operation consisted of removing 
the gravel on which the monoliths rested through the 
octagonal shafts, when the monoliths sank. The 
excavation was effected by means of 14 cub. yard 
grabs operated by 15-ton derrick cranes, three of 
which are seen in operation in the background of 
Fig. 8. The sinking was assisted by kentledge in 
the form of 4$-ton cast-iron blocks piled on top of 
the monolith in the manner shown in Fig. 5, Plate 
XXXV. Although the weight of a monolith of 
normal height is about 5,000 tons, it was found that 
kentledge of between 3,000 tons to 4,000 tons was 
generally necessary to sink it, a fact which may be 
taken as indicating that risk of future settlement is 
remote. When the required depth was reached, 
the monolith having been built up as it sank, the 
loose material was cleaned out with a plate grab. 
The whole of the shafts were then filled with mass 
concrete up to a height of at least 15 ft. above the 
cutting edge. The interior of the shafts for about 
this depth had been constructed with zig-zag faces 
disposed horizontally in order to form a lock for the 
concrete. The shafts were of course, filled with 
water which had seeped through from underneath, 
and the concrete was deposited through this by 
means of the bottom-door boxes seen in Fig. 6, 
Plate XXXV. After the concrete had set, the three 
back shafts were filled up to the top with sand, the 
water being left in the other six shafts. The object 
of this procedure is to throw the centre of gravity 
of the whole mass as far back as possible. 

It will be noticed from the various views showing 
the monoliths in line that they are not in contact. 
At the part of the wall first finished there is a gap 
between adjacent monoliths of 4 ft. In the later 
portions the gap is 7 ft., it being found that the 
greater width facilitated control in sinking. The 
earlier gaps were closed at the back of the monoliths 
by driving down very heavy interlocking steel 
piling, but the later were left open. The latter 
construction was adopted for the greater part of the 
length of the wall, and is to be considered in con- 
nection with another feature, viz., that for this 
length a certain amount of the gravel backing has 
been removed in order to reduce the lateral thrust 
behind it, this thrust being considerable when the 
areas under reclamation contained water. The 
operation of removing this backing is shown in 
Fig. 7, Plate XXXV. When finished, the resultant 
cut is triangular in cross section, i.e., the back or 
shoreward side is left with a 2 to 1 slope which 
continues down between the gaps to the final dredged 
level. It is covered over by a continuous platform 
of heavily reinforced concrete-slabs. The slabs are 
32 ft. long, i.e., across the cut, by 8 ft. wide by 
4 ft. thick. The seaward ends rest on the monoliths 
themselves while the shoreward ends rest on a 
beam supported on a row of reinforced concrete 
piles 15 in. square, driven into the untouched part 
of the gravel bank. 

The shafts of the monoliths and the gaps are 
covered by reinforced concrete slabs situated at 
about 6 ft. below the quay level. A continuous 
concrete face wall is built above the monoliths, which 
wall extends downwards to 10 ft. below the quay 
level. This is constructed by means of shuttering of 
the form shown in Fig. 8, Plate XXXV. At this 
point it is necessary to refer once more to the main 
gravel bank. As will be realised this extended in 
front of the monoliths until the sinking was com- 
pleted as is shown in Fig. 14, but it was dredged away 
down to the final depth before the continuous face 
wall was built, in order to allow for any slight tilting 
and settlement of the monoliths. As a matter of 
fact this dredging was done as early as possible to 
permit the reclamation pumping vessels to get close 
up to the quay, as shown in Fig. 11. Where it could 
not be done in time the vessels had to be moored 
some distance out, and the discharge pipes carried 
ashore on a gantry as may be seen in the middle 
distance in Fig. 1. The edge of the continuous 
quay wall is, of course, of solid and heavy concrete, 





but further back and over the slabs spanning the 
cut, there is, for the most part, a layer of 6 ft. of 
gravel, on which the railway tracks are laid. An 18-ft. 
gauge track is provided for the quay cranes, and 
this, in order to prevent settlement, is supported 
on concrete walls carried down to the monoliths. 
The quay is finished off partly by lightly reinforced 
concrete paving and partly by a tar macadam sur- 
face, the latter material being used in the vicinity 
of railway lines, which may require to be lifted and 
packed in the near future. 

The eastern end of the quay is already in use bY 
large vessels, as is evident from Figs. 9 and 10, 
Plate XXXV._ In these are seen a pair of finished 
eargo sheds for the two eastern berths. The 
sheds, built by the contractors for the wall, are 
in one continuous building 1,650 ft. in length by 
150 ft. wide, the division being made by a large 
waiting room which serves both sheds. The build- 
ings are of a single storey only, with walls con- 
structed of reinforced concrete with panels of red 
brick, a treatment which is decidedly pleasing as 
seen from the water. The interruption of the facade 
seen in Fig. 9 is a balcony for disembarkation 
purposes. The construction of the roof is shown in 
Fig. 10, the transverse ridges being skylights which 
provide very effective daylight illumination. The 
roof is made of Columbian pine boarding covered 
with bituminous felt, and is supported on double 
cantilever steel trusses resting on two rows of braced 
steel columns. These are carried on reinforced 
concrete piles. The floor of the sheds slopes up from 
the quay level in front to 3 ft. above quay level at 
the back so as to provide a platform for the principal 
railway line which runs through it. The floor is 
made up with earth filling covered with concrete, 
reinforced so that it will carry motor lorries when 
necessary. There is a second railway line in front 
of the sheds, and two more on the quay itself. At 
the back of the sheds and outside them are three 
railway lines running the full length of the whole 
eight sheds; beyond these are the marshalling 
sidings, and, in between, is a 40-ft. vehicular road, 
also running the full length of the sheds, with turning 
yards between each pair of sheds. 

The layout of the roads and railway lines is shown 
in Fig. 2. Three main approaches from the town 
will ultimately be provided, though at present the 
only one open is that near the Royal Pier, and the 
road itself terminates at the end of the completed 
sheds. This approach is visible in the background 
of Fig. 10, from which it will also be seen that the 
former foreshore in this part of the work is now made 
up and free from water. The marshalling sidings 
will be connected to the Southern Railway line at 
two points. One of these is at the western end of 
the estate near Millbrook Station and will form the 
principal route for passenger and goods trains to and 
from London and the Midlands. As this provision 
will ultimately involve increased traffic between 
Millbrook Station and Southampton West Station 
the lines will be doubled between these points, 
and there will be four lines of way at the latter 
station. This work is being commenced by the 
building of an overbridge to replace the busy level 
crossing at Southampton West Station. At the 
eastern end of the estate, the line joins those serving 
the Town Quay and existing docks which run from 
the Town Station. This branch will ultimately be 
used for local traffic only. It is at present the only 
rail connection with the new works available. In 
order to construct it, the toll house of the Royal 
Pier has had to be set back, and a new quay wall 
constructed between the Pier and the Town Quay. 
The latter work is of interest as embodying rein- 
forced concrete piles with special anchor ties con- 
nected to them by reinforced concrete pins, the 
anchors being of the same material. This construc- 
tion was designed by M. Louis Ravier, Paris, in 
order to provide anchor ties which would continue to 
function even after they had settled down in the loose 
ground by which they are surrounded. The roads 
in this area have been widened and a concourse 
provided in front of the new toll-house, which is 
of handsome design. The whole, when the recrea- 
tion ground, the site of which is at present mainly 
occupied by the contractors gravel washing plant 
and stores, is completed will greatly improve the 
amenities of this part of the town. 





Reference to Fig. 2 in connection with railway and 
road layout will also make it clear that the Corpora- 
tion Electricity Station, formerly directly on the 
river is now about half-a-mile inland, and it will 
be obvious that some provision had to be made for 
the supply of condensing water to it. This has been 
effected by the laying of two culverts 7 ft. in dia- 
meter in the eastern portion of the reclaimed area. 
A third culvert, of the same diameter, has also had 
to be provided to carry away the storm water which 
discharged on the original foreshore. These three 
culverts have, for the most part, been built in one 
trench, the storm-water culvert being placed above 
the two condensing water culverts, so that in 
cross-section a trefoil appearance is presented. Each 
culvert consists of reinforced concrete linings pre- 
cast in lengths of 6 ft., and embedded in mass 
concrete. The linings are seen on the site in the 
background of Fig. 3, in which also one of the 
transverse banks from the main bank to the old 
foreshore is to be seen. Either of the condensing 
water culverts may be used for flow or return at 
will by the use of change-over valves at the electricity 
station, whilst further valves enable the storm-water 
culvert to be used as a return in case it is desired to 
dry out either of the other two. 

The storm water culvert is led to a pumping 
station at the east end of the quay wall and just 
visible at the stern of the second ship in Fig. 10. 
This station is equipped with three 45-in. electrically- 
driven centrifugal pumps, as it is estimated that a 
flow of 220 cusecs may possibly have to be dealt with 
in case of heavy storms, though only for a short time. 
The pumps can, therefore, be brought into opera- 
tion at times of exceptionally high tide or of heavy 
flood to eliminate all risk of the low-lying land near 
the West Station being flooded. The pumping 
station also contains an electrical sub-station for 
transforming the current supply, which is obtained 
from the Southampton Corporation at 6,600 volts, to 
the lower voltages required for various purposes 
on the dock estate. Other culverts are being built 
at the western end of the estate to deal with the 
storm water which discharges on the old foreshore. 
The main outlet will be close to the graving dock, 
and the graving dock de-watering pump connections 
have been arranged so that the storm water dis- 
charge can be boosted, if necessary, by these pumps. 
The new graving dock will be dealt with in a 
separate article later. 

Although the actual work on these notable 
dock extensions has been, except for some early 
operations, done by contractors, it has throughout 
been supervised by the Docks Engineer to the 
Southern Railway, Mr. F. E. Wentworth-Sheilds, 
O.B.E., M.Inst.C.E., who is also responsible for the 
design. We appreciate his courtesy in permitting 
us to inspect the work, and in enabling us to 
obtain material for this article. The photographs 
from which our illestrations have been made are 
derived from several sources, Figs. 1 and 10, being 
taken by Messrs. the Aerial Photographic Company, 
Windsor House, Victoria-street, London, W.C.1, 
Fig. 7 by Messrs. Photopress Limited, Johnson’s 
Court, Fleet-street, London, E.C.4, and the re- 
mainder by Mr. E. H. Buckley, 9, Jameson-road, 
Woolston, Southampton. 
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The Industrial Revolution in Scotland. By Dr. H. 
Hamiuton. Oxford: Clarendon Press. London: Hum- 
phrey Milford. [Price 15s. net.] 
Ir is Mr. H. G. Wells who suggests that nearly 
everyone possesses a mental ‘‘ Outline of History,” 
providing a working explanation of the world. In 
such mental outlines, engineers would naturally 
give a prominent place to the so-called Industrial 
Revolution which began in this country in the 
Eighteenth Century, and in the Nineteenth spread 
all over the world, changing the whole outlook of 
mankind. Mr. Wells would have us think of the 
industrial revolution and the mechanical revolution 
as separate movements, but for ourselves, they are 
so bound up with each other that this is difficult. 
Scientific discovery, invention, and mechanical 
engineering have gone hand-in-hand in harnessing 
the forces of nature and in increasing our powers of 
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production and our facilities of communication and 
tra: rt. 

The history of the Industrial Revolution in 
England has often been written, but in reviewing 
the Industrial Revolution in Scotland, Dr. Hamilton 
has broken more or less fresh ground. Scottish 
history to most is a matter of romance and tragedy, 
the conflicts of chieftains and clans, but the author 
here begins with a sketch of the countryside when 
the common people tended their miserable crops 
and scarcely less miserable cattle, and traces the 
improvements in agriculture and the rise of indus- 
tries which brought prosperity to the whole land. 
There are two chapters on the Agrarian Revolution, 
two on the Linen Industry, one on the Cotton Indus- 
try, three on the Iron and Coal Industries, one on 
Engineering and Shipbuilding, another on Com- 
munications, and a last on Banking and Finance. 
In each is recorded that ebb and flow of fortune 
apparently inseparable from all human enterprise, 
and the facts and figures given are often of great 
interest. In the middle of the Eighteenth Century 
the premier industry in Scotland was the linen 
industry ; then came the cotton industry, which in 
turn gave rise to the manufacture of machinery and 
steam engines. Prior to 1800, says the author, only 
21 Watt engines had been erected in the whole of 
Scotland, but by 1825 there was no fewer than 310 
steam engines in Glasgow and its suburbs, and by 
1850 that city could count 75 engineers, 66 iron- 
founders, and 55 machine makers and millwrights. 
Two great landmarks in the metallurgical industries 
were the discovery of the blackband ironstone by 
Mushet in 1801, and the invention of the hot blast 
by Neilson about a quarter of a century later. In 
1806 there were 20 blast-furnaces at work with an 
output of 23,240 tons, in 1839 there were 54 fur- 
naces with an output of 195,560 tons, and by 1853, 
114 furnaces, with an output of 685,750 tons. 

The progress of a country, however, depends on 
many factors, and in Dr. Hamilton’s book will be 
found accounts of the construction of Scotland’s 
roads, canals, and railways, the growth of her 
shipbuilding and shipping, and of such matters as 
trade, commerce, wages, labour, employment, and 
manufactures. In such a work, containing many 
names, dates, tables, and statistics, it would have 
been surprising had no errors crept in, but such as 
there are will no doubt be discovered by the author 
himself. Regarding purely technical matters, the 
author, who is a lecturer on economics, naturally 
had to depend somewhat on others. We may 
point out, perhaps, that Elder was not the first to 
make a marine compound engine, while the state- 
ment that steam jacketing of engine cylinders cut 
down fuel consumption by about half goes beyond 
the mark, The book contains a good index and an 
ample bibliography, among the items in which 
are to be noted certain manuscripts which would 
seem to be worthy of publication. 


Concrete Engineering. Vol. I. Practical Concrete. By 
J. Stneieron-Green, M.Sc. London: Charles Griffin 
and Company, Limited. [Price 8s. net.] 





Lone after the time, 120 years ago, when lime con- 
crete was first successfully used in the foundations 
of the old Millwall Penitentiary, concrete was 
regarded as one of the most crude materials of 
construction. During the last 60 years, however, 
in the hands of modern engineers, it has grown to 
be considered one of the most important. Originally 
of simple composition and credited with but mode- 
rate strength and no definite properties, it is known 
now to be the most complex of materials, varying 
greatly in physical qualities, not only when first 
made, but changing with age in a way which intro- 
duces further difficulties. Variations which are 
apparent with the different cements, in the aggre- 
gates, in the amount of water used, in treatment, 
and in curing, make a close and concise study of the 
whole matter excellent reason for the book now 
under review, which, compiled by one having an 
intimate knowledge of the subject should be of great 
value to all who have occasion to deal with concrete, 
whether in design, in construction, or in main-; 
tenance. 

This, the first volume of a series, deals with the 
materials used, the designing of the mix, making, 
placing and curing. Later volumes are to treat of 





the properties of concrete. Norma! Portland cement 
is dealt with at length, with much information of 
value relating to the various classes of cement and 
their manufacture. The author emphasises the fact 
that though the British Standard Specification for 
Portland cement is apt to be regarded as indicating 
cement having similar properties, this is far from 
being the case, as satisfaction of the requirements of 
that specification may be consistent with consider- 
able variations in other properties of importance. 
The testing of the normal product is treated at 
length, with comments on setting, hardening, recrea- 
tion, storage, “ balling,” and other matters. Rapid 
hardening Portland cement, aluminous cements, 
and many other varieties, including Roman cements, 
are also dealt with usefully. Much consideration 
is given to the aggregates, whether fine or coarse, 
used in combination with the cements. Types of 
aggregate are distinguished, with analysis whether 
chemical, mineralogical, or mechanical. Grading, 
the “fineness modulus,” and, as greatly affecting 
strength of the resulting concrete, the water-ratio 
method of Dr. Abrams, are also dealt with. The wear 
of aggregates and concrete, attrition and abrasion 
tests, cleanness, the use of sea sand and sea water 
are given attention. Admixtures, whether to enhance 
water resisting qualities, strength, uniformity, 
workability or other desired properties are con- 
sidered at length. The author appears to have a good 
opinion of some of these. Those admixtures which 
improve workability are said also to allow the use of 
a drier mix, itself favourable to strength, but a warn- 
ing note is introduced as to the effects of misuse. 
With respect to the use of supplementary mixtures, 
more favoured in America than in this country, it 
may be said there is perhaps a tendency by their use 
to rely upon them to make good faults more properly 
corrected by other means. 

The quality and quantity of water has a chapter 
to itself. The “ design’ of concrete is treated as a 
serious proposition in which the importance of water 
content, the fineness ratio and other factors are 
insisted upon if any approximation to desired results 
is to be expected. Methods of proportioning, 
whether by volume, or by weight, are also treated, 
examples being introduced by way of elucidation. 
Mixing, by hand or machine, with much information 
as to placing the concrete, and the treatment of 
“laitance”” have attention, as also curing of the 
finished product. Investigations carried out in the 
United States and in other countries are freely 
quoted. This summary of the author’s treatment 
gives but a poor idea of the value of the matter 
collected, which for thoroughness of detail must 
render his work of considerable utility. A biblio- 
graphy of some 140 items, conveniently numbered, 
so that sources of information given in the text 
may be identified, concludes the book. The study 
of concrete it may be again noted, is indeed a very 
complicated matter. There have been so many 
workers in this field, so many methods of test, so 
many varieties of cement and aggregate, so much 
difference in execution, that some confusion in the 
result is difficult to avoid. The author's effort to 
deal with the more salient features of this study 
should therefore be appreciated. 


The Heat Treatment and Annealing of Aluminium and its 
Alloys. By N. F. Bupcex. London: Chapman and 
Hall, Limited. [Price 25s. net.]} 

Tats book is an important and valuable addition to 
the literature dealing with aluminium and its alloys, 
being devoted to a subject which can only receive 
more or less passing reference in books dealing with 
the general metallurgy of these materials. These 
owe a very large proportion of their value and ex- 
tensive practical application to the improvements 
in their properties which can be effected by appro- 
priate heat treatment, the understanding and 
practice of which has been developed within the 
short period of about twenty years. A large 
amount of information is available but the records 
of it are widely scattered, and the author has 
rendered a distinct service in bringing so much of it 
within the compass of a single volume. In addition 
there are two lengthy appendices giving numerous 


The main purpose of the book is to discuss and 
explain the heat-treatment (in the limited sense of 
hardening and strengthening) and the annealing 
(softening) of aluminium and its alloys, both of these 
being treated separately in the four parts into which 
it is divided. These parts deal respectively with 
wrought pure aluminium, cast pure aluminium, 
wrought aluminium alloys, and cast aluminium 
alloys. While this is so, the adequate treatment of 
the subject involves a somewhat wide interpretation 
of the main theme, and thus there are included dis- 
cussions of the effect of cold working, both general 
and as applying to particular alloys, and similarly 
of the effect of variations in the composition and of 
different addition elements. In the latter con- 
nection the necessity for accurate composition is 
pointed out, since slight changes may have a great 
effect in the results. It is recommended that castings 
to be heat treated be made from lots of alloys pre- 
viously made up in large bulk, so that any variations 
in composition can be adjusted on remelting. The 
methods of preparing the various rich alloys or 
hardeners by means of which the addition elements 
are introduced into the main bulk of molten 
aluminium are dealt with in an appendix. Practical 
details are given with regard to forging and casting 
practice, with a discussion of casting in sand and 
chill moulds. Defects in castings such as pin holes 
and the factors producing cracking with the influence 
of rapid heating and quenching are also dealt with, 
as well as dimensional changes, and the avoidance 
of trouble due to permanent growth of parts sub- 
jected to the influence of heat. 

The mechanism of age-hardening is discussed at 
length in connection with the aluminium-copper 
alloys. While the author agrees that it is perhaps 
not strictly accurate to refer to it as “ precipita- 
tion’ hardening, he retains the use of this term 
because it “has become so general and seems to 
express the change so nicely.” He accordingly 
refers indiscriminately to “‘ ageing ’’ or “ precipita- 
tion” treatments. Details are given of solution 
heating and quenching and of the ageing treatment 
for the different materials, with the effect of mass 








and the practical methods of overcoming the diffi- 
enlties which it introduces. Consideration is given 
in each case to the constitution of the alloy system 
and the alterations which are found on heat treat- 
ment in the microstructure, the mechanical pro- 
perties and the electrical and corrosion resistance 
properties. The work demonstrates the value of 
constitutional diagrams as a guide to the possi- 
bilities and practice of heat treatment and to the 
results to be anticipated therefrom. At the same 
time the practical limits imposed, for instance, by 
the risk of melting the eutectic, are pointed out. It 
is stated that cast materials are never in equilibrium 
}and contain more eutectic than the diagram in- 
dicates. While heat treatment (hardening and 
strengthening) is equally applicable to cast as to 
wrought alloys, differences in the structure of the 
cast material and in some cases necessary slight 
modifications in the composition necessitate practical 
differences in the details of the treatment. The 
annealing of cold-worked material is dealt with 
under the three conditions of not having been age- 
hardened after cold working, of having been so age- 
hardened, and of having been further cold worked 
| after age-hardening. Useful information is given 
| with regard to salt baths, furnaces and the control 
| of furnace temperature for solution and precipitation 
| treatment, and for annealing in the part dealing 
| with wrought alloys, supplemented by further par- 
| ticulars in the part dealing with castings, although 
it is noted that the latter is not indexed under 
“ plant ” (both are indexed under “ equipment ”’). 

| In dealing with particular alloys the author has 
| indicated briefly a number of typical applications, 
although, as he points out, space has not per- 
mitted an adequate discussion of this aspect of the 
| subject. The large number of alloys which have 
| been developed and are described in this book 
|may well cause some confusion in the minds of 
many readers who will appreciate the short general 
discussions of the applications and relative merits 








references to publications, the one on the heat treat- lof the various wrought alloys and also of the heat- 


ment of aluminium and its alloys, and the other on 
the properties and heat treatment of aluminium 
bronzes. 


treatable casting alloys. In addition to the appen- 
dices to which reference has already been made, 
there are others dealing respectively with corrosion 
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embrittlement, mechanical properties at elevated 
temperatures and the strength at very low tempera- 
tures, and aluminium bronze and its heat treatment 
with the effect of added elements. 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 591). 

CONTINUING our report of the recent annual 
general meeting of the Iron and Steel Institute, 
held at the Institution of Civil Engineers, London, 
on May 4 and 5, we have now to deal with the 
final session of the meeting, namely, that of Friday 
afternoon, May 5. The President, Mr. W. R. 
Lysaght, occupied the chair. 


INTERNAL-COMBUSTION-ENGINE VALVE FAILuREs, 


The first paper considered was a contribution by 
Mr. C. C. Hodgson on “ Internal-Combustion-Engine 
Valve Failures,’’ which will be found on page 580 
ante. 

Mr. N. D. Chopra, in opening the discussion, said 
that while the general composition of the steels 
employed had been given in Table I, no mention 
was there made of sulphur and phosphorus. Either 
the author considered that these did not matter or 
the steels were of high purity. Similarly, when 
dealing with seating materials, the author had 
mentioned the phosphorus in some cases, but not 
the sulphur. In view of the fact that inclusions 
might be the cause of cracks and other defects, it 
was difficult to understand why the sulphur content 
had not been given. He himself had carried out, 
on behalf of a client, a research extending over two 
years, in order to ascertain the best materials for 
valves and seatings, and great attention had been 
paid to the sulphur content. In every instance in 
which they had definitely eliminated sulphur they 
had also eliminated the burning-out of the valves. 
In the United States he had been associated with 
a chemist in Kansas City, who was the inventor 
of the biggest and newest process for oil-cracking. 
They had found that in every instance in which they 
had definitely purified the petrol employed for 
experimental purposes and had totally eliminated 
the sulphur present, no single case of failure of the 
valves had occurred. When speaking of burning, 
in his summary, the author had said that the factors 
involved were difficult of solution and probably 
would never be entirely removed. This in his 
(Mr. Chopra’s) opinion was a policy rather devoid 
of hope, nor should every difficulty encountered be 
attributed to corrosion fatigue. The only other 
speaker, Dr. W. H. Hatfield, thought that the 
present paper, taken in conjunction with that of 
Mr. Handforth,* gave as complete a picture of the 
problem as it was possible to obtain. In a brief 
reply, Mr. Hodgson said that sulphur was present 
in his steels in amounts normal to the classes of 
materials referred to. In some cases it was very 
low. He had not, however, noticed that the small 
quantity of sulphur present had any effect. 


PROPERTIES OF AUSTENITIC STEELS. 


Dr. L. B. Pfeil and Mr. D. G. Jones were then 
called upon to read their paper, which was entitled, 
“ A Contribution to the Study of the Properties of 
Austenitic Steels.” It was placed before the meeting 
by Mr. Jones, who stated that the present work had 
been undertaken to throw further light on the 
relationship between the composition, rate of work- 
hardening, annealing characteristics, and suscepti- 
bility to intercrystalline corrosion of the nickel- 
chromium austenitic steels. We hope to reproduce 
this contribution to the proceedings in a forthcoming 
issue. 

Mr. J. A. Jones, who opened the discussion, stated 
that the present work seemed to show that the 
more austenitic, higher-nickel, 18/15 alloy steel 
possessed definite advantages, but he was inclined 
to think that the 18/8 alloy had suffered mainly 
owing to the fact that the 18/15 alloy had had an 
extremely good advocate. The general resistance 
to corrosion of the 18/15 alloy was little better than 
that of the 18/8. Hot solutions of lactic and 
phosphoric acids acted on the 18/15 alloy to the 
same extent as they did on the 18/8. Moreover, the 








* See EnciInzerine, page 55, ante. 








18/15 material required considerably closer atten- 
tion, during hot rolling, than the 18/8, and the latter 
could be worked over a considerably wider range 
than the former. The authors, however, had given 
results showing the effect, on these austenitic steels, 
of titanium alone, whereas most of the work pub- 
lished previously had dealt with the combined effect 
of tungsten and titanium. 

Dr. W. H. Hatfield said that when it was remem- 
bered that nickel was 235/. per ton, it was a great 
responsibility to advocate the use of even an ounce 
more of the metal than was necessary. In his 
opinion, no real case had been made out for an 
18/15 alloy; from the point of view of relative 
resistance to corrosion, the gain was negligible. 
Subsequent to the development of the 18/8 alloy 
in his laboratory, the 13 per cent. chromium-— 
13 per cent. nickel alloy had been brought out, 
and he submitted that the 18/15 alloy was not as 
soft as the 13/13. When speaking of experimental 
work on intercrystalline corrosion, the authors had 
stated that most workers had followed the lead of 
Strauss, Schottky and Hinniiber, by employing a 
solution of copper sulphate acidified with sulphuric 
acid for the corrosion tests. This test, he would 
like to emphasise, had been devised at his laboratory 
in Sheffield, and the manner in which it had come 
into being was worthy of being placed on record. 
Some years ago, soon after the introduction of 18/8 
steel, some sheets and bars of the material had 
been ordered by a Sheffield firm. About two or 
three months afterwards he had been informed that 
the bars had become brittle under the service 
conditions imposed. It had then been found that 
the sheets had been employed for making a tank 
for holding sulphuric acid, used for cleaning various 
non-ferrous articles, while the bars had been utilised 
for suspending articles in the sulphuric acid. The 
sheets, when sent out, had been supplied in the 
softened condition, as was always the case, because 
it was obvious that they would be subjected to cold 
deformation. The bars, on the other hand, had 
been sent out in the rolled condition, and, whereas 
the sheets had stood up wonderfully well under the 
most exacting service conditions imposed, the bars 
had suffered. The mixture of copper and other 
sulphates, and sulphuric acid, contained in the tank, 
had been investigated scientifically at the Brown- 
Firth Research Laboratories, and the present Air 
Ministry specification had been based on the 
information obtained. The authors, continued 
Dr. Hatfield, had made no mention of tungsten 
additions. Quite half the austenitic steels employed 
nowadays contained a proportion of tungsten ; this 
not only enhanced the resistance of the material to 
intergranular corrosion, but it widened its general 
corrosion-resisting properties. 

Mr. J. C. Arrowsmith thought that the wider use 
of stainless steels depended rather on a reduction 
in their cost price than an increase. His firm was 
interested in manufactures connected with rail cars 
and aircraft, in which the joints were made by spot 
welding. In all the work so far published, the 
liability to intercrystalline corrosion of the steel 
had been investigated by exposing the specimen to 
the harmful conditions for relatively lengthy periods 
of time. In spot welding, the material was sub- 
jected to these conditions for a matter of seconds 
only. He hoped, therefore, that future work would 
be directed to the determination of the minimum 
time of exposure required to bring about carbide 
precipitation. His own experience was that even 
after only two seconds of application of the welding 
current, there were distinct signs of carbide precipita- 
tion, but he felt that this was not of a dangerous 
type. Consequently, for most purposes the 18/8 
alloy was satisfactory. 

Dr. L. B. Pfeil, in his reply, stated that the 
chromium in a stainless steel imparted resistance 
to the oxidising type of corrosion media (rust, nitric 
acid, &c.), while the nickel offered resistance to 
reducing agents. In his opinion the full resistance 
of the alloy was not reached at the 13 per cent. 
level, and, moreover, when a complicated article 
was being considered, the cost of the material from 
which it was made was a relatively small factor. 
In reply to Mr. J. A. Jones, he contended that 
these high-nickel steels were quite easy to work ; 
no cracking or other trouble occurred during 


forging. The omission of Dr. Hatfield's name in 
connection with the corrosion-testing solution would 
be rectified. They had not studied the influence 
of tungsten on their austenitic steels because their 
research had not been intended to cover the whole 
field. 


INTERGRANULAR CORROSION OF STAINLESS STEELS. 


The last paper dealt with at the meeting was a 
contribution by Mr. E. C. Rollason, which was 
concerned with “ Intergranular Corrosion of 18/8 
Austenitic Stainless Steels.” The author gave 
an account of a study to determine the effect 
of short-time heating on the properties of the 
18/8 stainless steels. The alloys examined com- 
prised two straight chromium-nickel steels with 
different carbon contents, and five modifications 
thereof, containing tungsten, copper, molybdenum, 
silicon, and tungsten plus titanium. We intend to 
reproduce this contribution to the proceedings in 
a forthcoming issue. 

The discussion was opened by Mr. T. H. Turner, 
who emphasised that the present investigation 
constituted a research of an individual character, 
and that there was no team work behind it. The 
development of stainless steels depended to some 
extent on their ability to be welded, and the author 
had produced a paper which was of immediate 
practical value. The next speaker, Dr. U. R. Evans, 
said that a good many explanations had been put 
forward to account for the intergranular attack of 
the austenitic stainless steels. The author had 
shown how the grain boundaries became denuded of 
chromium and the explanation was quite satisfac- 
tory, but it would be still more satisfactory if a 
definite test could be conducted which would show 
that this denudation of chromium really did occur. 
It ought to be possible to obtain a reagent which 
would attack the steel preferentially at the grain 
boundaries, where it was thought to be poor in 
chromium. The reagent would form fissures round 
each grain, and after sufficient time had elapsed, 
the liquid could be sucked out from the fissures and 
analysed. It would then be seen whether these 
areas were indeed poorer in chromium than the 
remainder of the crystals. The experiment should 
not be impossible ; there were some very sensitive 
tests for iron, which could be made quantitative, 
and the same no doubt applied to chromium. If 
such an investigation could be carried out, the 
whole theory of the local denudation of chromium 
would be put on a firm basis, and when an explana- 
tion of the disease was obtained, the cure should not 
be long delayed. 

Dr. W. H. Hatfield thought that had the author 
been able to get a series of more strictly comparable 
alloys, as regards carbon and other elements, the 
value of his research would have been still greater. 
| Intercrystalline corrosion was a phenomenon which 
most of the members probably did not appreciate. 
If a specimen of a certain class of austenitic steel, 
| which was in a condition susceptible to attack by 
| the copper sulphate-sulphuric acid solution, were 
| taken and boiled in that solution for some three or 
| four days, the piece of steel would eventually drop 
| into a heap of separate crystals at the bottom of 
the flask. He wished to emphasise, however, that 
these conditions were not met with under ordinary 
service conditions, and possibly rather too much 
had been made of the phenomenon. It really was 
only of importance in connection with the manufac- 
ture of chemical plant or in cases in which the 
material was required to meet corrosive media of a 
particular type. The next speaker, Dr. F. Adcock, 
thought that Dr. Hatfield had, perhaps, furnished 
an answer to the problem set by Dr. Evans. If 
the liquid in the flask, and the crystals remaining, 
| were analysed for chromium, it might be possible 
to show that the boundaries of the original crystals 
were poorer in chromium than the remainder of the 
steel, Dr. Hatfield, however, replied that this had 
been done, but no conclusive results had been 
obtained. 

In a brief reply to the discussion, Mr. Rollason 
stated that Dr. Evans’ test sounded attractive, but 
he would like to know how to carry it out. He had 
done one on the lines suggested by Dr. Adcock but, 
| like Dr. Hatfield, he had found little or no difference 
between the chromium percentages of the crystals 
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WASTE-HEAT BOILER FOR WET-PROCESS CEMENT KILN. 


MESSRS. BABCOCK AND 
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and the dissolved boundaries. He agreed with 
Dr. Hatfield regarding the drastic nature of the 
sulphuric acid-copper sulphate test. In some cases 
the samples, when taken out of the beakers, still 
possessed a bright, mirror-like appearance, but 
when dropped on the floor they fell into a dis- 
integrated mass. The carbon and other elements in 
his series of alloys varied somewhat because he had 
had difficulty in getting samples; he was not in a 
position to produce steels himself, and he had to 
be satisfied with such specimens as he had been 
able to obtain. He agreed that there were many 
applications which would leave the steels unaffected, 
but the matter of intergranular corrosion was 
important in chemical-plant manufacture. 


WASTE HEAT BOILERS FOR 
WET-PROCESS CEMENT KILNS. 


Tue recovery of the waste heat from the gases of 
cement kilns operating on the wet process, presents 
difficulties on account of the low temperature of the 
gases issuing from the kiln, these being considerably 
cooler than is the case with kilns running on the 
dry process on which waste gas boilers have been in- 
stalled for some time. That the problem is not an 
insoluble one, however, is shown by the successful 
heat-recovery plant recently installed by Messrs. 
Spencer-Bonecourt, Limited, a subsidiary of Messrs. 
Babcock and Wilcox, Limited, Farringdon-street, Lon- 
don, E.C.4, at the works of Messrs. Masons Portland 
Cement Company, Limited, Claydon, Ipswich. The 
plant, which is illustrated in the accompanying Figs. 1 
and 2, consists of a Spencer-Bonecourt patent high- 
velocity boiler with a dust settling chamber, containing 
a superheater at the inlet end and an induced-draught 
fan, discharging the waste gases into a brick stack, 
at the other. 

The boiler is of the horizontal type, 7 ft. 6 in. in dia- 
meter by 12 ft. 3 in. long, containing two nests of tubes 
14 in. in internal diameter, the total heating surface 
being 3,200 sq. ft. The gases pass straight through 
the tubes, there being no retavders or baffles. The 
principle adopted in the Spencer-Bonecourt high- 
velocity boiler is that of setting up turbulent flow in 
the gases, which is effected by a calculated proportion- 
ing of the cross-sectional area and length of the tubes 
with respect to the volume and temperature of the 
gases, so that the velocity of flow is considerably in 
exoess of the critical speed. 

This critical speed, as was demonstrated in the 
classical researches of Osborne Reynolds on the flow 
through tubes, is the point at which a stream-line flow 
breaks up into a progressing mass of curling eddies, 
and by ensuring, in the design of the boiler, that it is 
constantly exceeded, intimate molecular contact 
between the gas particles and tube surfaces is main- 
tained, with the result that each molecule imparts its 
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sensible heat by actual contact effect. That the | 723—437 x 100 = 84-86. It must be remembered, of 
principle works well in practice is shown by the results /723—386 ’ 7 


obtained, for the data for which we are obliged to 
Messrs. Masons Portland Cement Company. The 
induced-draught fan, which draws the gases through 
the tubes, maintains a negative pressure of 5-in. 
water gauge at the fan inlet, i.e., at the boiler outlet. 
At the time, the figures now quoted were recorded, the 
fuel burnt in the kiln amounted to 1,960 lb. per hour, 
and was ordinary slack coal, pulverised of course, 
having a calorific value of approximately 12,000 B.Th.U. 
or lb. The actual evaporation in the waste-heat 
oiler was 3,690 lb. per hour. The feed water being 
55 deg. F., the evaporation from and at 212 deg. F. 
works out to 5,055 lb., with a corresponding rate per lb. 
of kiln fuel of 2-58 lb. of steam, or per square foot of 
heating surface of 1-57 lb. The steam pressure was 
195 lb. per square inch, with a temperature, saturated, 
of 386 deg. F. The temperature of the gases in the 
superheater chamber, i.e., at the boiler inlet was 
723 deg. F., and their temperature at the boiler outlet 
was 437 deg. F. The temperature of the steam leaving 
the superheater was 650 deg. F. A comparison of 
these temperatures will show that a high degree of 
efficiency of extraction was reached. This, measured 
as a percentage of the total heat extracted by the 
boiler, between the limits of inlet-gas temperature and 
boiler water temperature, is very nearly 85 per cent., .e., 


course, that the fuel had already done useful work in 
the kiln, which was working at an output rate of 60 tons 
of clinker per day. The resultant steam was, therefore, 
generated at no other cost than that of the power 
required for the fan, and the interest on the capital 
cost of the boiler plant. On the other hand, as this 
steam is used in connection with other boilers for 
generating the electricity used in the works, the overall 
fuel costs for this latter purpose are considerably 
reduced. 

The power required to drive the fan cannot be said 
to be high, only 19-5 h.p. being necessary to draw the 
gases through the kiln, flues and boiler, and to ensure 
that the velocity through the tubes of the latter is high 

|enough to maintain turbulence. The low power con- 
sumption is assisted by careful design of the boiler 
system as a whole, losses due to change of direction, 
eddying in the chambers, &c., being reduced to 4 
minimum. In addition, infiltration of air is guarded 
against, all possible inlets between the kiln and the 
fan being effectively sealed. There is, therefore, no 
differentially increasing volume as the gases progress 
towards the fan. The actual lay-out of the plant will 
be clear from the figures. The settling chamber con- 
taining the superheater is seen at the right of Fig. 1. 
It is provided with a sliding damper, so that the gases 
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can be by-passed direct to the chimney for the purposes 
of boiler overhaul, &c. The chamber is of steel, lined 
with combined insulating brick and firebrick, and the 
boiler inlet casing is, in addition, lagged with 85 per 
cent. magnesia composition. Inspection doors and a 
hopper bottom for dust withdrawal are incorporated. 
The superheater is of the “ Unit” type with detach- 
able elements. A Babcock and Wilcox “ Diamond” 
soot blower, calorised and of the “ valve-in-head” 
type, is fitted on the boiler inlet casing, so that it 
serves for cleaning both the superheater and the boiler 
tubes. In connection with the latter, it may be 
mentioned that the small circles appearing on the end 
of the boiler in Fig. 2 do not represent the tubes, 
but are inspection holes so pitched that a flexible rod 
may be inserted for cleaning the groups of tubes in 
the immediate vicinity of each of them. 

The boiler is designed for a blowing-off pressure at 
the safety valves of 200 lb. per square inch. Standard 
Dewrance and Babcock and Wilcox mountings are 
fitted together with a Trist “ Thermofeed ” automatic 
feed regulator. Convenient platforms give access to 
all the mountings. The induced-draught fan is of the 
“* Sirocco” type made by Messrs. Davidson and Com- 
pany, Limited, Belfast. It is direct driven by a pipe- 
ventilated motor made by Messrs. English Electric 
Company, Limited, Stafford and Rugby. The control 
gear was supplied by Messrs. Brookhurst Switchgear, 
Limited, Chester. As the atmosphere of a cement works 
is usually more or less dust-laden from the clinker- 
grinding operations, the ventilating air to the motor is 
passed through a filter. This is most readily made 
out at the right of Fig. 2, and was supplied by Messrs. 
Wellman Bibby Company, Limited, Victoria-street, 
London, 8.W.1. The fan discharges directly into the 
base of the original brick stack. 








THE INSTITUTION OF GAS 


ENGINEERS. 


Ar the opening session of the annual meeting of the 
Institution of Ges Engineers, in St. George’s Hall, 
Liverpool, on Tuesday, May 30, an official welcome 
was extended to the delegates by the Lord Mayor 
of the city (Councillor Alfred Gates), and Dr. G. C. 
Clayton, chairman of the Liverpool Gas Company, 
expressed the appreciation of his colleagues on the 
election to the office of president of their Chief Engineer, 
Mr. Ralph E. Gibson, and offered the members the 
hospitality of his company. 

Mr. Gibson, who occupied the chair, then moved 
the adoption of the annual report, which showed the 
steady progress made during the year. On the research 
staff of the Institution employment was found for 
eight chemists, who were engaged on work concerned 
with the products of combustion and their corrosive 
actions, liquor effluents and ammonia recovery. As a 
memorial to the late Sir Arthur Duckham, a fund was 
in process of establishment for the promotion of 
further research work. 

The Institution Gold Medal was then presented to 
Mr. J. E. Blundell, of Carlisle, for his paper on “‘ Ten 
Years’ Carbonising in Vertical Retorts,” and the 
R. E. Jones, London, Medal was awarded to Dr. C. M. 
Walter, of Birmingham, for his paper on “ The Use 
of Gas as a Fuel in Industry, with Special Reference 
to Future Applications.” Other awards made, in 
connection with read at district association 
meetings, were the Institution Silver Medal to Mr. 
James Jamieson for a contribution on “ Calorific 
Values and Their Relationship to Working Results 
and Costs,” and the Institution Bronze Medal to Mr. 
W. N. Smirles, for “ A Review of Domestic Heating 
Apparatus.” 

Mr. R. E. Gibson then delivered his presidential 
address, referring first to the history and development 
of the use of gas in Liverpool, and later to the magni- 
tude of the national industry, and the trend of possible 
future developments. The connection of Liverpool 
with the gas industry, he said, dated back to 1815, 
when one Hargreaves arrived from London with the 
object of forming a company to light the town by gas. 
The capital subscribed only amounted to 70I. or 801., 
but a start was made with a minute plant to provide 
gas for two lamps in front of the Town Hall. From 
these small beginnings sprang the Liverpool Gas 
Company. A serious catastrophe occurred in 1874, 
when the Liverpool Landing Stage was completely 
destroyed by fire, which the courts attributed as due 
to the operations of a gas fitter. The company had to 
sacrifice a e sum by way of compensation and 
discontinued its practice of undertaking the business 
of gas fitting. Later, in 1911, the separate concern, 
founded for the purpose, was absorbed by the Gas 
Company. Prior to 1914, Liverpool gas was of very 
high illuminating power, the standard Being 20 candle- 
power for each flat-flame burner. With the advent 
of the calorific value test, a reduction in quality was 
effected to the advantage of the customers, and improved 





efficiency in production. Recently, the area of supply 
had been much extended. There were now 1,186 
miles of mains, serving 215,872 consumers. 

Great progress had been made in the gas industry 
since the European War, and the capital now invested 
in company and municipally-owned undertakings 
was 202,000,000/. The output of gas in the British 
Isles was 300,000,000,000 cub. ft. per annum. The 
number of men employed was 113,000 and 17,427,000 
tons of coal were used each year. Nearly 12,000,000 
tons of coke were produced, as well as 212,000,000 tons 
of tar, and great quantities of other by-products. The 
gas industry had not suffered to the same extent in 
the recent depression as the majority of other industries. 

The bulk of the enormous quantity of petrol used 
in this country, as motor fuel, was of foreign origi 
The subject, the President suggested, should now 
be looked at solely from the point of view of national 
economy and home-produced spirit should have a 
preference. A considerable increase in the production 
of benzole by stripping coal gas was a notable feature 
of last year. The use of compressed gas in storage 
bottles, and creosote, as motor fuels, held great possi- 
bilities for the near future. Another interesting develop- 
ment was the hydrogenation of coal, tar and creosote. 
This process would be commercially successful on a 
large scale, if the prices prevailing for motor spirit 
continued. If the tax of 8d. per gallon on petrol were 
removed, however, the process would become unre- 
munerative. 


Coxe Oven Prant in Gas Works. 


The first paper submitted was by Mr. R. W. Hunter, 
and dealt with “The Coke Oven Plant at Beckton 
Gas Works,” and referred particularly to the unusual 
developments incidental to the installation and 
variations in the equipment, and operation of the 
plant, which were found to be necessary when gas 
production was regarded as the main purpose. 

On the construction of the coke ovens, a complete 
rearrangement of the method of dealing with the 
purified coal gas and carburetted water gas was pro- 
ceeded with. This included the concentration of the 
coal gas from the coke ovens, and all other carbonising 
sections to be treated, in a new range of washers, for 
the removal of naphthalene, before passing it to the 
activated carbon plant for the recovery of benzole. A 
gas-boosting plant was provided to relieve the pressure 
on the old carbonising sections and to overcome the 
resistance of the benzole adsorbers when on full load. 
Secondary boosters were included to mix intimately 
the stripped coal gas and the carburetted water gas, 
and to deliver the mixture into the gas holders. The 
removal of the naphthalene from the carburetted 
water gas was dealt with independently. As the pro- 
vision of this plant rendered available a range of large 
rotary washers, previously used for naphthalene and 
benzole extraction, this equipment was converted 
to serve as a dri-gas plant and thus bring the works 
into line with the general scheme adopted by the 
company. While the construction of the ovens was 
in pi , @ coke screening and grading plant was 
erected to deal with the whole of the coke produced 
on the works. This was linked direct by conveyors to 
the oven-coke wharf, and included a coke stocking 
and re-claiming system. Dry purifiers for the coke- 
oven gas were also installed. The main contract for 
the battery of sixty ovens, coal conveying, crushing 
and blending plant, service bunker, coke wharf and 
quenching tower, producer gas plant and holder and 
exhausters, was entrusted to Messrs. Koppers Coke Oven 
Company, Limited, of Sheffield. 

Four methods of conducting the preliminary heating 
of the battery were considered, viz., direct coal firing, 
coal gas, crude water gas and producer gas. The first 
three were rejected on the grounds of difficulty of 
exact control, cost and the need for a temporary 
boosting plant, respectively. It was finally decided to 
heat up on producer gas but, for added safety, to 
have pilot flames of coal gas superimposed on the 
producer gas jets. The initial drying out was carried 
on for fourteen days on the rich gas jets only, about 
20,000 cub, ft. of gas being used per day, and a large 
volume of excess air was admitted to carry off the water 
vapour. The ports were then adjusted, by being 
closed with slag wool, the producer gas plant was 
started up and the supply turned on. Considerable 
trouble was experienced throughout the heating up, 
from accumulations of pitchy deposits from the pro- 
ducer gas, particularly where there was wire-drawing 
action through the small orifices. Actually, the total 
cost of heating up the two batteries was 3,067/. In 
starting, great care had to be taken to displace all the 
air from the various sections of the system, in sequence, 
by blowing with clean gas backwards from the outlet 
of the meters to the ammonia washers. 

It was early found to be essential to have a com- 
pletely reliable and ample supply of water to the 
scrubbers of the producers. Should this fail, even for 
& few seconds, the blowers were unable to cope with 





the hot gas and the distributor seals on the producers 
were blown, necessitating an immediate and complete 
shut-down, not only of the producers, but of some 
150 valves on the battery. The plant worked effi- 
ciently and without trouble, except for the failure of 
the electrically-driven centrifugal pump supplying 
water to the scrubbers, which had to be replaced by 
a more powerful unit of a more reliable type. 

The coals used in the early stages were the same 
mixed Durham gas coals as were carbonised in the retort 
house. Recently a number of experiments had been 
made with blendings of coking and gas coals, to produce 
modifications in the types of coke resulting. In 
practice, it was found that the capacity of the plant 
was much in excess of the specified requirements. It 


. | dealt with 1,290 tons of coal per day instead of 1,200 


tons. The yield of gas was correspondingly increased 
and the calorific value was maintained at a high 
figure, namely 585 B.Th.U. cubic foot, instead 
of the teed 525 B.Th.U. per cubic foot. A 
number of problems arose in connection with the 
cooling of the gas, and the removal of tar and ammonia. 
Most of these were met by minor alterations to flows, 
the provision of seal drains and the lagging of pipe 
lines. In the final cooling of the gas a considerable 
departure from the original method was unavoidable. 
A trap for solids at the liquor and tar inlets was found 
to be necessary. Some anxiety was felt regarding the 
condition of the mains between the tar extractors and 
the exhausters, as the latter were of the high-speed 
type. Banks of naphthalene were formed in the main 
under the outlets of each extractor, and tended to 
hold up tar and liquor. As this could be a source of 
danger to the exhausters and turbines, the longest 
possible drains and seals on the inlets became essential. 

The final coolers of a normal coke oven plant, were 
found unsuitable for gas-works conditions. The 
modified heating arrangements of the ovens and the 
comparatively high carbonising temperatures pro- 
duced a high viscosity tar and a concentration of 
naphthalene probably five times as great as in similar 
plants carbonising lean coals. Gas oil was circulated 
with the liquor to overcome the naphthalene difficulties, 
the oil being separated off before it reached the satura- 
tion point. A marked improvement resulted, which 
was further developed by later modifications. At the 
present time, the gas oil alone was circulated through 
the coolers, the use of liquor being abandoned, and the 
extraction of ammonia left entirely to the rotary 
washers. 

The coke produced was gradually finding its proper 
place in the London market. In many cases it had 
replaced raw coal, and was used to some extent as a 
substitute for anthracite. Actual experience had 
shown that the anticipated maintenance cost of 9-5d. 
per ton of coal was excessive. The year’s running had 
shown a figure of 7-5d. per ton of coal. 

The results obtained with the coke-oven plant at 
Beckton had justified its installation. The gas pro 
duced was comparable in calorific value with that 
obtained from horizontal retorts and was richer than 
that normally produced by any type of vertical retort. 
On the basis of the cost of production of gaseous therms, 
the plant had proved to be almost on a par with inter- 
mittent vertical retorts. While the Beckton plant 
was as well adapted to the requirements of a gas works 
as was possible, the results obtained with it did not 
show, for the purpose of gas production, that coke 
ovens were likely to prove superior to certain other 
systems of carbonising, unless specially favourable 
prices were obtainable for the types of coke produced. 


Corrosion OF UNDERGROUND Prrzs. 

When the meeting was resumed in the afternoon, 
Dr. W. Beck presented a paper on “ Electrolytic 
Corrosion in Gas Mains,” dealing with work he con- 
ducted at the Institut fir Physikalische Chemie und 
Elektrochemie, Berlin. When exact measurements of 
stray currents in the neighbourhood of underground 
pipe and cable systems, he said, were made by the 
usual methods, it was necessary to dig up the ground. 
Its original structure was thereby changed in an 
uncontrollable manner, so that considerable errors 
were likely to be introduced into the calculation of the 
current density for the curved surface of the pipe, 
from the measurements made with a flat electrode. It 
was also almost impossible in practice to ascertain 
accurately the conditions existing on the outer skin 
of the metal, which were particularly important in 
cases of electrolytic corrosion. The new method 
employed by the author employed special electrodes 
consisting of the same material as the pipe. 
auxiliary electrodes were really a type of electric 
probe, made by cutting a small segment from an 
iron or steel pipe of slightly longer diameter than that 
to be tested. The inside surface of this probe was 
lined with a thick plate of soft rubber. The auxiliary 
electrode was firmly pressed on to the pipe by two rubber 
bands. Therefore, the stray current flowed from the 
pipe through the metallic connection to the electrode 
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which was insulated from the pipe by the rubber pad. 
With a galvanometer connected in circuit the current 
density for the surface of the electrode could be 
obtained. Good agreement was found between the 
mean values of the current density calculated from the 
measured mean strength of current, and the results 
computed from the maximum and minimum values 
of the auxiliary electrodes. There was also consis- 
tency between the calculated and observed values for 
various other points of the circumference of the pipe. 
The method of working had been adapted to the 
examination of a large number of protective coatings 
for pipes. The differences in quality of recognised 
protective coatings and bandages were very marked. 
It was shown that a double coating of petroleum 
bitumen on a bitumen-jute wrapping was very inferior 
to a covering consisting of cord impregnated with 
bitumen or with Densopipe. 


Explosion FLAMES. 

On Wednesday morning, May 31, Professor W. A. 
Bone delivered a lecture on “The Photographic 
Analysis of Explosion Flames.” 

Sir Humphry Davy, he said, first elucidated the 
principles of flame propagation, but it was not until 
Mallard and Le Chatelier applied photography to the 
problem fifty years ago that the successive phases of 
gaseous explosions were revealed and explored. The 
chief difference between their procedure, and that now 
employed, was that they focused the flame, by means 
of a wide aperture lens, on a plate moving vertically 
at a constant speed of only | m. persecond. Nowadays, 
highly-sensitive films were rotated at constant peri- 
pheral speeds up to about 200 m. per second. 

The work of Mallard and Le Chatelier in France, 
and that of H. B. Dixon in England, during the years 
1883 to 1903, taught us to distinguish three possible 
phases in the development of a gaseous explosion : 
An initial slow uniform movement, an oscillatory 
period, and detonation with a very high velocity. It 
also revealed the influences of compression waves. 
In recent years, Mr. R. P. Fraser had designed high- 
speed cameras, for the exploration of detonation, 
which had an accuracy and analysing power far 
surpassing anything previously achieved. With their 
assistance much new light had been thrown upon the 
development and characteristics of detonation. 

Compression waves were amongst the most potent 
disturbers of flames, and might accelerate or decelerate 
them, or even temporarily arrest them, according as 
either they overtook a flame front moving in the same 
direction, or impinged upon it in an opposite direction. 
From the earlier investigations upon detonation, it 
was concluded that the explosion wave front was 
homogeneous, as regards temperature, pressure, and 
chemical action. This view prevailed until 1926, 
when Dr. Colin Campbell and Mr. D. W. Woodhead 
discovered that it was not homogeneous, but ex 
hibited a highly luminous comet-like head of detonation, 
with a long luminous tail, rotating with a frequency 
of several tens of thousands per second. This head of 
detonation passed down the tube along a spiral track 
close to the walls, producing in the flame photographs 
the appearance of a sinuous wave-front, and the 
phenomena was now referred to as “ spin” in detona- 
tion. Since 1927, the new cameras had been employed 
for the exploration of spin, but the task was not yet 
completed. Among the features of interest, so far 
found, were that the spiralling was usually clock- 
wise, though not invariably so, that though photo- 
graphs of detonations generally gave evidence of spin, 





some showed no such indications, that in some cases | 


two or more heads of detonation were observable, and 
that spin did not primarily depend upon such factors 
as either the density, or chemical composition, of the 
medium or on its rate of detonation. It seemed prob- 
able that the head of detonation was a locus of intensive 
ionization of the medium, for the spin could be destroyed 
by powerful electric fields suitably applied. 

Central Heatine By Gas. 

The next contribution submitted to the meeting 
was by Mr. Arthur H. Barker, and concerned “ Heating 
Buildings by Gas.”’ In his opening remarks the author 
contended that though gas vas the fuel most likely to 
come into general use for the central heating of build- 
ings, because of its properties, the progress made with 
it in that application had been small. 

If electricity and gas were treated in the same way 
as heating agents, the cost of gas might be about 
half that of electricity for the same service, when the 
prices were in the proportion of 4d. per unit for elec- 
tricity, and 6d. per therm for gas. If such conclusions 
were well founded, gas when suitably handled, was 
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electricity did compete with coarser and cheaper means 
of heat production, was found in those properties 
which allowed them to be used in ways entirely imposs- 
ible with their competitors. 

Gas and electricity were capable of application to 
heating, through utilisation in a boiler, or by energy 
transformation in localised units. In the first case, 
the advantage was all in favour of the coarser fuels, 
and the value of the special properties of gas and 
electricity were lost. In most cases their use was 
consequently not justified. When their heat contents 
were not obtained until the places where the heat 
required was reached, the use of gas or electricity had 
great advantages. 

As the general cost of generating and purifying the 
gas at the works was of the order of 3d. per therm, 
without distribution and management costs, it seemed 
improbable that town’s gas could ever be supplied to 
compete effectively with coke and oil. There were, 
however, exceptional cases where the advantages of 
gas were of greater relative importance. Coke, though 
one of the cheapest fuels, was the most difficult to 
handle and the dirtiest. Recently, automatic stoking 
had been applied to coke furnaces, which had added 
to the advantages of the fuel for heating, and combined 
gas-producer plants and boilers afforded another means 
of the successful application of coke. Considered 
generally as a boiler fuel, gas was chiefly in competi- 
tion with oil. It was claimed that in use, oil was 
actually cheaper than any solid fuel. Gas had the 
advantage that it required no storage provision on 
the user’s premises. Apart from its cost, electricity 
would be a very good medium for boiler application, 
but the cost amounted to 3-5 times that for coke, 
twice that of oil, and 1-5 times that of gas. Only 
by the method of electrical storage could electricity 
compete as a boiler-heating agent. In that process, 
a large amount of power was obtained during the night 
hours, when it was obtainable at cheap rates. The 
heat produced was stored as hot water in large cylinders, 
enough being so kept to supply the requirements of 
the building throughout the whole of the following 
day. Its principal advantages were found in the 
reduction of labour costs, the absence of dirt, smoke 
and products of combustion, and its availability at 
all times. Gas was capable of similar use, but no 
advantage was obtainable thereby, as there was no 
difference between the day and night charges for the 
fuel. The first cost of a gas-heated plant was, how- 
ever, less than similar electrical equipment. 

The properties of an ideal agent for local heating 
were that it could be delivered to the point of 
usage without labour, that it was inocuous, safe, 
nuisance-free, and always under control, and that it 
was easy to set in action, use and shut off. Nothing 
was yet available that met all these conditions. Elec- 
tricity came nearest, but it was dear, involved the use 
of plant of great cost, and that the power for it must 
be generated only as fast as it was used, and thus in 
amounts which could be supplied on demand. The 
times at which it was usable were therefore limited 
by the capacity of the generating plant and distributing 
mains. Gas came next to electricity in fulfilling the 
specified requirements. It had the advantage, over 
its rival, that heat could be produced from it in any 
quantity, and at any time, and at about half the cost 
of electrically-produced heat, essentially because its 
production involved the loss of only 20 per cent. of 
the thermal value of the original coal used in its 
manufacture. With gas, products of combustion had 
to be contended with, and gas-tight pipes were less 
tractable to fix than flexible wires. Gas had the 
disadvantages of the need for its confinement in gas- 
tight pipes, the necessity for ignition, provision of air, 
and the adequate removal of products of combustion, 
adjustment for the attainment of perfect combustion, 
and another bad feature was the essentially high 
temperature at which the heat was generated. It 
was thought by the author that, until these charac- 


| teristics were eliminated, or reduced, by appropriate 


capable of producing the heat necessary for warming | 


buildings as effectively, and at lower cost than any 
other fuel, though certain disadvantages had to be 
contended with. Cost, in its narrow sense, was far 


from being the only consideration in the selection of | 


a fuel for heating, though it was, perhaps, the ultimate 


deciding factor. The essential reason why gas and 


design, gas would never take the proper place in 
national economy, for which its other properties 
entitled it. Gas had been, so far, simply dealt with 
as a cheap and inferior substitute for electricity in 
the warming of buildings. The heat from gas fires 
was too localised and intense, and the consumption, 
for adequate heat provision, was much too great to 
permit its comparison with that of a really economic 
scheme. Breakages of fuel and the fouling of burners 
were troublesome, appearance was not always pleasing, 
methods of ignition and the arrangements of taps 
were generally inconvenient, and it was impossible 
for the user to know at what rate gas was being 
consumed, 

The commercial exploitation of flueless gas stoves 


| and radiators, was considered, by the author, a short- 


sighted attempt to side-track the disadvantage of 
gas in the generation of products of combustion. Any 
defect of combustion, however slight, involved the 
production of carbon monoxide and certain hydro- 
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carbons, which nobody could claim were either inocuous 
or inoffensive. 

To obtain more economical use of gas in heating 
and a nearer approach to the requirements of an ideal 
system, the author had experimented with a particular 
type of gas burner, in association with a tubular 
surface immersed in water, of sufficient area to absorb 
90 per cent. to 95 per cent. of the gross heat in the 
gas, and to distribute it uniformly over the surface 
of large plates attached to the walls of a room, and 
generally flush with the plaster. Products of com- 
bustion were drawn off from the apparatus by an 
electrically-operated suction fan. Thermostatic control 
was possible. In one experimental installation, a room 
of 25,000 cub. ft. capacity was warmed satisfactorily 
by the expenditure of about 60 cub. ft. of gas per hour. 
A small room of 2,200 cub. ft. capacity was warmed 
by heat from 7 cub. ft. of gas per hour. 





Garston Gas Works. 

A visit was made to the Garston works of the Liver- 
pool Gas Company on Wednesday afternoon, May 31. 
These have a production of 11,000,000 cub. ft. per day 
from two benches of horizontal retorts, each of seven 
settings of ten retorts. An interesting feature was 
an experimental dry-cooling plant for coke. The 
material from the retorts was discharged into steel 
containers, enclosed in a ferro-concrete water tank. 
Water circulation afforded the necessary cooling. 
When charged, steel covers made the containers air- 
tight, and the cooling, being effected out of contact 
with water, resulted in the coke being superior in 
quality, free from moisture, and of a bright silvery-grey 
colour. 

A Bevery Gas Grip. 

Mr. George Evetts, in a paper entitled “ Centra- 
lised Manufacture and Distribution of Gas in Belgium,” 
which he presented on Thursday morning, June 1, 
dealt with an installation where a large coke-oven plant 
was used to replace a number of normal gas works. 
The grid system referred to extended practically 
from the Dutch frontier on the north to the French 
frontier in the south, and its main pipe line was of 
about 73 miles length, with further provisions of 
main branches, making it over 100 miles in extent. 
The main from Hoboken to Tertre and Monceau was 
of 20-in. diameter. When completed, the full capacity 
will be 30-4 million cub. ft. per day. The pipe line 
was constructed of steel, 8 mm. thick, doubly wrapped, 
with all joints butted and electrically welded. It was 
located at a depth of from 2 ft. 6 in. to 3 ft. 3in. Special 
earthing plates were provided to lessen the effects of 
electrolysis. In service, the total cost of gas trans- 
mission and compression, including amortisation, 
was found to be about 14d. per 1,000 cub. ft. 

The compressors in general use were three in number. 
Two of them were capable of dealing with 15-2 million 
cub. ft. of gas per day and raising its pressure to 37 lb. 
per square inch. They were driven by synchronous 
motors of 1,200 h.p. The third unit was capable of 
handling the minimum consumption of 10,000,000 
cub, ft. per day at 17-8 lb. per square inch, and was 
driven by a 525-h.p. motor. The compressors were 
made by Ehrhardt and Sehmer and are of the piston 
type. The large machines have a considerable margin 
in hand in respect of pressure, and all have ample 


ey 

Vhen the scheme was contemplated in 1927, it was 
decided that the coke-oven works at Pont Brilé should 
be built and five gas works at Brussels and Antwerp, 
under the control of the Imperial Continental Gas 
Association, should be shut down. The success of 
the grid system as such would not have been affected 
by any form of gas works, and the coke-oven scheme 
was adopted because of the favourable geographical 
position of the contemplated works and the scarcity, 
at the time, of metallurgical coke in Belgium, enabling 
a good selling price to be obtained. Coke-oven plant 
for gas production was low in capital cost, it could 
use many types of coal, and the costs of coal and coke- 
handling, gas-making, and by-product manufacture, 
were competitive with any other form of gas manufac- 
ture. Although the therms obtainable per ton were 
not equal to other systems of carbonising, the combined 
yield of gas, coke, benzol, and other by-products, 
and the net coal costs per unit of gas produced were 
decidedly good. 

The works were situated at Pont Bralé, near Vilvorde, 
and about eleven miles from the centre of Brussels. 
They were adjacent to the Antwerp and Brussels 
Canal, affording access to the Scheldt and means 
of transporting coal from any of the coal-producing 
countries of Europe. Four electric cranes with two-ton 
grabs handled the coal arriving by water and delivered 
it into hoppers, which fed belt conveyors running to 
the coal store. Three travelling cranes, each of 75 tons 
| per hour capacity, removed the coal from the store 
| for conveyance to the batteries. The plant comprised 
|a@ battery of simple ovens, of 1,100 to 1,150 tons of 
| coal per day capacity, made by the successors to the 
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Otto Coke Oven Company, and a Collin battery of 
compound ovens, of 1,250 tons to 1,300 tons of coal per 
day capacity, made by Gas Chambers and Coke Ovens, 
Limited. There were also seven gas producers. The 
total capital cost amounted to 1,277,000/., for an 
output of 5,700,000,000 cub. ft. per year. At 5 per cent. 
interest, the charge on capital amounted to 0-55d. 
per therm of gas put into the grid, or 0-36d. per therm 
made. The cost included a very fully equipped 
works, capable of low production costs due to almost 
complete mechanisation. 


INDUSTRIAL USES oF Gas. 

The last paper of the series was one on “‘ The Develop- 
ment of Gas as an Industrial Fuel,’’ submitted by Mr. 
Joseph E. White, of the Newcastle-upon-Tyne and 
Gateshead Gas Company. In this, he dealt mainly 
with the organisation of industrial gas sales depart- 
ments in connection with gas undertakings, taking the 
experience of Newcastle-upon-Tyne as the basis. It 
was contended, by the author, that the true develop- 
ment of industrial gas, in that area, could be said 
to date from the introduction of a two-part tariff 
system of charging. With oxygen at 18d., acetylene at 
39d., and coal gas at 3-3d., per 100 cub. ft., the costs of 
cutting 27 ft. 6 in. of 4-in. rusty ship’s plate were, 
with oxy-acetylene 14-34d., and with oxy-coal-gas 
8-16d. These results were obtained in recent tests 
under similar conditions. Gas had been used for 
carburising and general heat-treatment work to a very 
great extent. Tests upon batteries, installed in Tyne- 
side works, showed that the charges, with electricity at 
0-6d. per unit, would have exceeded the actual gas 
cost by at least 15 per cent. Heavy forging equipment, 
developed in association with British Furnaces, Limited, 
had resulted in the amount of work previously done at 
an expenditure of 10 tons to 12 tons of coal, being 
now done by 137,000 cub. ft. of gas, during a five-day 
week of 52$ hours. In this service, gas had the 
advantages of more rapidly heating up the furnace, 
repairs and renewals were reduced, no chimney stack 
was required, floor space occupied was reduced, and 
there was no labour, or transport charge, to be set 
against the furnace for the delivery of fuel. At a 
works where limitations of floor space was a vital 
factor, gas-fired Bonecourt boilers had been used to 
replace Lancashire boilers using solid fuel, to effect a 
solution. 

Mr. F. P. Tarratt, of Newcastle-upon-Tyne, has been 
installed as President of the Institute for 1933-34; 
the Presidential Certificate was presented to Mr. R. E. 
Gibson, on the termination of his year of office. 





LIGHTING IN MINES. 

IN a paper, which was read before the North Stafford- 
shire Institute of Mining Engineers on Wednesday, 
April 12, Messrs. 8. Barber, C. C. Emmett and T. D. 
Jones placed on record the results of some of their 
recent investigations on lighting at the coal face. 
The tests, on which these results were based, were 
carried out with portable lamps only and all the 
measurements of illumination were made in foot- 
candles at the working face with a Graham under- 
ground photometer. The figures given below are for 
illumination normal to the direction of incidence, 
i.e., they were made with the photometer tube facing 
the lamp. This value is naturally greater than that 
normal to the coal face, though the latter can easily 
be obtained by multiplying the former by the cosine 
of the angle of incidence. 

A series of tests which are fully tabulated in the 
paper were made with twelve different types of lamp 
(oil and electric) during the working shifts at the 
face of several of the coalfields from Scotland to 
Kent, the actual light on the work being measured 
after the miner himself had hung the lamp. They 
were carried out towards the end of the shifts when 
the average time of boring would have been about 
seven to eight hours. It was observed that the miner 
made the best use of the lamp, altering its position to 
obtain the maximum illumination, and that the average 
distance from the work at which it was hung was 
4 ft. 6in. It was found that the candle-power varied 
from point to point, the changes being due to dust on 
the lamp glass or in the atmosphere, the position of 
the lamp pillars and whether the measurements were 
taken in the same horizontal plane as the lamp pillars. 
It would appear that the illumination varies from 0-008 
foot-candles with an ordinary Marsant lamp when the 
distance along the face from the centre line was 4 ft., 
to 0-11 foot-candles with a 4-volt cap lamp under the 
same conditions. The corresponding figures when the 
distance along the face from the centre line was zero 
were 0-025 foot-candles and 4 foot-candles respectively. 
The readings for the other lamps lay between these 
extreme figures. The 4-volt cap lamp was included to 
show its wider area of distribution, but it was found 





head piece. The illumination given by cap-lamps 
is far in excess of that given by the best hand lamps, 
the reasons being that the light is greater owing to it 
being concentrated by a reflector and that it is much 
nearer to the work. 

Tests were also made on a number of lamps fitted 
with both spherical and cylindrical glasses to deter- 
mine the horizontal and vertical angles of distribution. 
These tests were carried out in a seam 8 ft. thick, the 
filament being about 4 ft. from the floor. The lamp was 
hung on a prop so that its centre was 4 ft. 6 in. from 
the face and so that shadows were as far as possible 
avoided. The results of these tests are fully tabulated 
in the paper, but without reproducing them atten- 
tion may be called to the fact that the light given by 
the lighter 4-volt lead acid lamps is equal to that of the 
4 candle-power alkaline lamps. It was also found 
that the direction in which the lamps give their maxi- 
mum illumination is different for the different types. 
The effect of a dusty atmosphere on the illumination 
at the coal face is clearly shown by a further series of 
tests. From these it appears that the loss in illumina- 
tion may vary from 25 per cent. to as much as 60 per 
cent. 


SIX-SPINDLE VERTICAL 
AUTOMATIC LATHE. 


A MULTIPLE-SPINDLE automatic machine embodying 
a number of entirely new features has recently been 
introduced by Messrs. The Tavannes Watch Company, 
Tavannes, Switzerland, for whom the agents in this 
country are Messrs. E. H. Jones (Machine Tools), 
Limited, Baldwin-terrace, Islington, N.1. The 
machine, which is known as the “ Gyromatic,” is 
illustrated in Figs. 1 to 5, pages 620 and 621, and it 
will be observed that it is of the vertical type, the 
bar being fed in from the top. The leading advantage 
claimed for this arrangement is that the bars remain 
clear of, or only in light contact with, the feed tubes, 
with the result that friction and vibration are greatly 
reduced. It will be evident that gravitational force 
no longer tends to bend the bars so as to bring them 
in contact with the tubes, but we are informed that, in 
addition, bars of the softer materials can be machined 
at sufficiently high speeds to take up rotation about 
their own centres of gravity, under which circum- 
stances the machine runs extremely quietly and 
smoothly. It should be explained that the spindle 
speeds, and also the feeds, are designed for the use of 
Widia or diamond tools. The smooth running facilitates 
the production of accurate work, and the absence of 
friction between the bars and their guides reduces the 
power consumption to a minimum. Other advantages 
resulting from the adoption of the vertical arrange- 
ment will be referred to in the course of the description 
of the machine, which is equally suitable for bar or chuck 
work. 

As shown in Figs. 1 and 2, the base is formed by a 
hollow circular casting, which forms a tank for the 
cutting medium, and carries the flanged driving motor, 
the gear-box for the spindle speeds, and the pump. The 
machine, of course, takes up a much smaller floor 
space than a horizontal automatic, the actual diameter 
of the base of the l-in. model being only 40 in. 
An intermediate member, in the form of an oil tray, 
is bolted to the base, and this, in turn, carries 
three circular columns on which the tool slides, spindle 
head, and other operating elements are carried. This 
form of construction results in an exceptionally open 
frame, rendering the tools very accessible, and giving 
good visibility during operation. The main features 
of the drive can readily be followed from Fig. 2. The 
drive from the main motor, shown on the left of the base, 
is through spur gearing and a safety clutch to the main 
shaft. The latter passes horizontally through the base 
as shown, and is carried in ball and roller bearings. 
From the right-hand end of this shaft as viewed in 
Fig. 2, the drive is transmitted through the pick-off 
gear-box shown, to a second horizontal shaft above the 
base, from the inner end of which the drive is conveyed 
to a vertical centre shaft by bevel gearing. The pick-off 
gears, which can be clearly seen in Fig. 3, are hardened, 
and give a wide range of speeds to suit varying materials 
and diameters. .The six work spindles, two of which 
are shown at the top of Fig. 2, are driven from the 
central shaft by hardened and ground gears. The 
spindle head is carried on the three columns, and is 
held in place by means of ring nuts. The spindles are 
mounted in a drum in double ball and roller bearings, 
and the dram is a close running fit in its housing. 
The weight of the drum assembly, together with the 
bars, is taken on a large thrust ball bearing, of which 
the upper race constitutes the dividing and indexing 
plate. This plate is approximately twice the diameter 
of the pitch circle of the work spindles, and therefore 








drum facilitates accurate and vibrationless operation 
of form tools. 

The collets for the work bars are held in hardened 
sleeves inserted in the spindles, and as they are above 
the cutting point, they always remain clean and free 
from swarf. The collets are connected to a tube, and 
their opening ‘and closing is effected by pawls, shown 
on the right-hand spindle in Fig. 2, acting on this 
tube. The pawls are self-opening under the action 
of centrifugal force. They are located in hardened 
guides, and can be adjusted to suit different bar 
diameters. The vertical arrangement of the machine 
obviates the necessity for feed collets and similar 
equipment. The movement of the sleeve for operat- 
ing the collet pawls is obtained from a periodically- 
rotating shaft, shown to the right at the top of Fig. 2. 
This shaft, which is mounted in ball bearings, is driven 
by spur gearing from an auxiliary control shaft, which 
can also be seen to the right in the same figure. It 
should be explained that the latter is a false section, 
the lower part of this shaft not appearing in line 
with the upper part. The drive is not shown in the 
illustrations, but is derived from the main shaft. A 
clutch is incorporated in the drive, operated by fingers 
on the lower end of rods below the tool holders, and so 
arranged that when the latter are depressed the clutch 
is engaged and the auxiliary shaft started up. The 
motion of this shaft, which also operates the bar stop 
and drum-indexing mechanism, is therefore intermittent, 
taking place after each complete turn of the camshaft. 
A sliding block in the sleeve which acts on the collet 
pawls can be moved by a handle for hand operation, 
as is necessary when setting up. The indexing of the 
drum can be interrupted by pulling out a knob. The 
indexing can then be carried out by hand, this action 
only being possible when the auxiliary control shaft 
is stationary. 

A second auxiliary control shaft, driven by an 
endless chain running over guide rollers, as shown in 
Fig. 4, operates a further bar stop and collet-closing 
sleeve, thus allowing the machine to be double-tooled 
for duplicate operations on each trio of spindles. The 
stop rods are carried in the spindle head and tool 
carrier, and can be removed and replaced in a few 
seconds. The stops are positively withdrawn by means 
of cams and returned by springs. They are vertically 
adjustable by means of a worm gear. The bar guide, 
visible at the top of the machine in Fig. 1, consists of a 
frame with light tubular pillars. It is supported on the 
main machine columns by taper bushes, and can be 
lifted off the taper seatings by ring nuts. The centre 
tube, carrying the bar-guide ring and tube, is connected 
to the spindle drum, with which it is indexed. The 
weight of the bar guide is taken on a ball-thrust bearing, 
and the friction when indexing is negligible. 

Turning now to the arrangement of the tool heads 
and feed motions, a chain drive, enclosed in the inclined 
casing shown in Fig. 3, is taken to the worm shaft 
visible in the same illustration. The worm wheel, which 
can also be seen in Fig. 3, is mounted on a shaft passing 
into the feed-change box on the right, and from this 
box the drive is taken to a skew gear driving the radial 
shaft shown to the left in Fig. 2. As shown in Fig. 5, 
there are two other radial shafts, all three shafts being 
fitted with bevel pinions at their inner ends, and coupled 
together by a common inverted bevel mounted on a 
bearing concentric with the main centre shaft of the 
machine. It will be seen that the radial shafts drive 
three countershafts mounted below the tray. Each 
shaft carries four cams, two for the bottom and two 
for the side tools. In cases where the side-tool slides 
are of the compound or swivel type, which are generally 
preferred on chucking machines, two independent 
cams, one above the other, for each of the tool slides, 
are provided. 

With the arrangement shown in Fig. 5, the cams 
are interchangeable and are adjustable on Tee-slotted 
drivers, which are graduated in one-hundredths of 
an inch. Eighty-five per cent. of the cam periphery 
is utilised for the feed of the tools, the remaining 15 per 
cent. being employed for the advance and return 
motions. The movement is transmitted to the bottom 
and side tools by hinged levers above and below the 
cams. These levers are graduated, and are fitted with 
adjustable slides to which the feed rods are connected. 
The connecting rods, some of which can be seen in Fig. 1, 
are adjustable for length, the whole arrangement 
enabling the feed to be accurately varied as required. 
It will be noticed from Fig. 1 that the arrangement of 
the cams and feed rods on the outside of the machine 
renders them very accessible and permits of clear 
observation during running. The tool carrier, which is 
shown in section at about the middle of Fig. 2, serves 
simply as a guide for the lower tool barrels, It is 
carried on the three main columns, and can be adjusted 
vertically by means of a hand crank. It can be locked 


permits very accurate indexing of thedrum. Although, | in any required position by means of screws and keys. 
as stated, the drum is a close fit in its housing, it can be | The bottom tool barrels are amply dimensioned. They 


that the 2-volt cap lamp would give a similar area of | quickly and freely indexed, as the supporting ball race | 
distribution by altering the position of its bulb in the | reduces friction to a minimum. The close fit of the bushes inserted in the tool carrier. The barrels have 


are glass-hard and polished, and slide in similarly treated 
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Fig, 1. 


axial movement only, and are prevented from rotating! The side tools are carried in double-sided heads 
by long keys. The forked levers which transmit the | mounted on each of the three columns and screwed to 
motion to the barrels pivot about studs on sleeves | the spindle-head. The cross-slides move in long guides 
clamped to the columns. The levers themselves have | fitted with adjustable gibs, and can be brought close up 
three holes, so that the fulcrum point can be altered | to the work spindles, so that the tools have very little 
to lengthen or shorten the me vement. The recessed | overhang. The feed movement is transmitted from the 





| 


| 


Each individual tool has its own delivery pipe for 
cutting medium, that; for the bottom tools being 
delivered through the centre of the tool carrier. A 
separate pipe union is provided for each of the six 
tools. For the side tools, the medium is delivered 
through the hollow centre of the pillars to a central 


collars, in which the rollers on the forks engage, are also | cams by adjustable feed rods and angle levers, the two point on the three tool slides, and thence by movable 


adjustable along the barrels, and can be locked in any | being connected by a swivel-joint member. Each tool 
required position. A set screw in the collars controls | slide has its own cam. The angle levers are connected 
the extreme position of the barrels. | to the slides by a square block fitting in a slot. The 

Rotary drill spindles, which run in the opposite | slides can be adjusted by screwed spindles and locked 
direction to the work spindles, are provided for drilling | in position. Each slide can thus be set in a different 
small holes. These spindles run in ball bearings and, | position relative to the work. Any of the six tool 
as shown on the left of the centre line in Fig. 2, are | stations can be supplied with compound slides, and 
driven from the central shaft through gears arranged | the three back slides with swivelling movement. The 
underneath the tool carrier. These spindles can be | latter is employed for taper turning, and the slides 
used simultaneously at several stations, and can also| can be set at any required angle relative to the work. 
be employed for screwing and tapping operations, the | The compound and swivelling slides are actuated from 
drive being taken from the same source and the forward | additional independent cams, the movement being 
and reverse running being effected by a friction clutch. | transmitted in the same way as with the standard 
A spindle arranged for tapping is shown to the right | slides. By this means it is possible to feed the slides 
of the centre line in Fig. 2. | at an angle. 





pipes to the tools. Splash guards, with celluloid windows, 


|are provided to prevent oil splashing out round the 


machine. The pump is arranged below the pick-off 
gear box, and is of the centrifugal type with ball bearings. 
It is driven from the main shaft by chain. The tank is 
amply dimensioned, and the medium passes to the pump 
through a number of filters. An oil-level glass on the 
base shows the level of the compound at all times. 

For machines of a capacity of 1 in. and over, a 
mechanical loading arrangement is provided. This 
pulls the bars up and introduces them into the guide 
bars and spindles. For fully-automatic machining, a 

ine feed is required to feed the parts to the 
spindle chuck or collet. The clamping and release of 
the work in the chucks or collets is effected by means 
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of fingers and compensating chucks operated by the 
periodically-rotated cam drum, or by a large stationary 
compressed-air cylinder or six small cylinders mounted 
on the spindles. For semi-automatic operation, the 
loading spindle can be brought to rest in any of the 
six stations at choice. This arrangement can also be 
fitted if required to the full-automatic machines. 
Loading and release of the work is effected by means 
of hand levers, pawls and sleeves, or by compressed-air 
cylinders. In all cases, the operations take place at 
five stations as one spindle must come to rest for 
loading. All chucking machines are supplied with 
side tool slides of extra width, with compound or swivel 


























movements, so that 
complicated parts can 
be machined with sim- 
ple tooling. Among 
the advantages of the 
vertical arrangement 
of the machine, it may 
be pointed out that 
this results in the 
weight of the bars 
taking up part of the 
drill thrust, so that 
the collets are not 
subjected to the same 
pressure as in hori- 
zontal machines. The 
arrangement also faci- 
litates the disposal of 
the swarf. As the 
latter is produced, it 
falls into a large tray 
with subdivided com- 
partments, so that 
each compartment re- 
ceives the swarf from 
a pair of longitudinal 
and cross tools. The 
compartments are 
emptied through slop- 
ing outlets in the tray. 
The vertical construc- 
tion is also particu- 
larly advantageous 
when boring out hol- 
low components or 
recesses, as the chips 
fall clear. The con- 
struction of the ma- 
chine further lends 
itself to ready disposal 
of the finished work, 
which can be directed 
into a special con- 
tainer, and there is 
less danger of damage 
resulting to the tools 
by falling parts. The main particulars of the 1-in. 
machine are as follows :—The chucking capacity is 
4 in., the normal turning length is 4 in., and the 
normal feeding length is 11 in. The bottom tool 
barrels are 2} in. diameter by 16 in. long. There are 
15 spindle speeds, ranging from 252 r.p.m. to 2,520 
r.p.m. on the bar machine, and from 121 r.p.m. to 
1,210 r.p.m. on the chucking machine. The speed of 
the cams, with 26 changes, is from 1-4 r.p.m. to 55 
r.p.m. The height from the floor to the spindle drive 
is 5 ft., to the end of the main pillars is 8 ft. 4 in., 
and to the bar guide frame is 15 ft. The net weight of 
the machine is 56 cwt. The 1l-in. capacity machine 
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will give a net output of from 67 parts to 1,560 parts 
per hour, or a time per piece of from 1-85 seconds 
to 43 seconds. 


BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1880, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 


Explosion from Boiler of a Steam Trawler.—Report 
No. 3187 deals with the failure of the boiler of the 
steam trawler Frida Sophia, a failure which led to the 
loss of the vessel itself. The Frida Sophia was built 
in Bremerhaven in 1903, and as the Bauke, for a long 
time belonged to German owners. In November, 
1930, however, she was acquired by Messrs. Moodys 
and Kelly, Grimsby, and was subsequently employed 
in the Icelandic fishing trade. She was fitted with one 
ordinary return-tube boiler working at 183 lb. pressure. 
After purchase of the vessel, the boiler was inspected 
and insured by the Grimsby Steam Fishing Vessels 
Mutual Insurance and Protecting Company, Limited, 
but the boiler tubes apparently were not in very good 
condition. Leaving Grimsby, November 7, 1931, for 
Iceland, leakage occurred from the tube ends in one 
of the combustion chambers, and by November 13 
there was difficulty in keeping a satisfactory water 
level in the boiler. On November 15 the vessel had 
to anchor outside the harbour at Heimaey Island, 
Vestmannaeyjar Islands, to await the flood tide. 
As the leakage had increased, fires were drawn, and 
attempts were made to deal with it by fitting a tube 
stopper to one tube which had split and by expanding 
others. When this was in progress, the vessel began 
to drag her anchor, and Relies steam could be raised 
she was driven ashore, and striking the breakwater 
of the inner harbour, became a total wreck The crew 
were saved, but the loss of the vessel naturally prevented 
a proper investigation of the condition of the boiler. 


Explosion from a Steam-Heated Vulcaniser.—The 
explosion referred to in Report No. 3193 occurred 
at the works of the North British Rubber Company, 
Limited, Edinburgh, on January 22, 1932. At the works 
there are a large number of vulcanisers for treating 
rubber products, and on the day in question one of 
these failed through the end giving way. The vulcan- 
iser was a cylinder approximately 6 ft. long and 5 ft. 
diameter, built up of iron and steel plates. At one 
end was a door, while the other end was formed by a 
dished plate, originally ¥ in. thick. The vulcaniser 
was believed to be about 41 years old. Steam was 
supplied from a Lancashire boiler worked at 90 lb. 
pressure, while there was a relief valve on the vulcaniser 
set at 70 Ib. per square inch. The plant was insured 
with the Ocean Accident and Guarantee Corporation, 
Limited, and in 1928 the back plate of the vulcaniser 
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Unfortunately, the holes which were 
made did not disclose the true state of the plate. On 
January 22, 1932, the whole of the dished end gave 
way and the body of the vulcaniser was projected about 
30 ft., doing considerable damage but, fortunately, 
causing few personal injuries. Subsequent examina- 
tion showed that the plate had wasted away till in some 
places it was only in. thick. The report calls 
attention to the desirability of a reasonably large 
radius at the knuckle flanging of dished plates in order 
to avoid the injurious effect of panting action, but the 
accident in this case was obviously due to the gradual 
wasting of the plate over a period of many years, 
which had gone undetected. 


was drill tested. 


ENGINEERING TRAINING AND 
EDUCATION. 


Busk Studentship in Aeronautics.—A vacancy has 
arisen for the Busk Studentship in Aeronautics for the 
year 1933-34, and the Trustees hope to make an 
appointment during July. The Studentship, which 
has been established in memory of Edward Teshmaker 
Busk, who lost his life in 1914 while flying an experi- 
mental aeroplane, is of the value of about 150I., and is 
tenable for one year from October 1. A student may, 
however, be reappointed on the same terms for a 
second year. It is open to any man or woman, being 
a British subject and of British descent, who has not 
attained the age of 25 on October 1 next. The object 
of the Studentship is to enable the holder to engage in 
research, or preparation for research, in aeronautics, 
and especially in those subjects, such as stability 
problems, meteorological questions bearing on flight, or 
the investigation of gusts, treated either experimentally 
or mathematically, in which E. T. Busk was specially 
interested. Forms of application for the Studentship, 
which must be returned by June 30, and further par- 
ticulars may be obtained from Professor B. Melvill 
Jones, Engineering Laboratory, Cambridge. 


LAUNCHES AND TRIAL TRIPS. 


* Anoma.”’—Diesel-engined tug for towing barges 
on the River Thames ; five-cylinder Diesel engine made 
by Messrs. Atlas Diesel Company and fitted by Messrs. 
Plenty and Son, Limited, Newbury. Launch, May 26. 


Main dimensions, 70 ft. by 17 ft. by 8 ft. 6 in. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, for Messrs. Gaselee and Son, 


London 

* Danmark.” —Full-rigged training ship with 250-h.p. 
iauxliary Diesel engine, supplied by Messrs. A./S. Frichs, 
Aarhus, Denmark. Handed over recently. Main dimen 
sions, 206 ft. 8in., by 32 ft. 10 in. by 19 ft. 8in. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for the Danish Ministry of Shipping, Copenhagen. 


PERSONAL. 


Messrs. Anmstrrone-Savurer Commerctar VEHICLEs, 
Limrrep, Thames House, Westminster, London, 8.W.1, 
are building a new service depot on the Great West 
Road at Brentford. The building, which 


formerly occupied by the company at 21, Augustus 
street, London, N.W.1. It is now nearing completion, 
and the ceremonial opening by Baron Rochdale has been 
arranged to take place on July 4. 


InstrruTION OF HEATING AND VENTILATING 
The summer meeting of the Institution of 


Tue 
ENGINEERS 


Heating and Ventilating Engineers will be held at the | 


Grand Hotel, Liandudne, from June 19 to 21. & 
Council meeting will be he!d at 5.30 p.m. on June 19, and 
the members will assemble at 9.30 a.m. on June 
when a paper on “Gas Flow and Radiation ” 
read by Mr. I. Lubbock In the afternoon a golf com- 
petition will be held and in the evening a banquet will 
take place at the Grand Hotel. The whole of June 21 


will be devoted to a circular motor drive to Bettws-y- | 


Coed and back. Applications for tickets, &c., should 


be made to the secretary of the Institution, 12, Russell. | 


square, London, W.C.1, not later than June 13. 


Tue Instrrution or Exrctrrican Enoingers.—A 
summer meeting in Holland and Western 
is being arranged by the London Students’ Section of the 
Institution of Electrical Engineers for all students and 
graduates under 28. The estimated cost will be 18/1. 10s. 
for ten days, and those participating will leave London 
on July 23, arriving in Rotterdam on the same day. 
On July 24 and 25 visits will be paid to Willem Smit, 
Delft, The Hague, and Scheveningen, and on July 26 
and 27 to Utrecht and Eindhoven. On July 28 the 
members will leave Eindhoven for Diisseldorf and will 
visit Krupp’s Works at Essen on July 29. On July 30 
and 31 Cologne and Coblenz will be visited, the party 
returning to Cologne by Rhine steamer. The members 
will return to London from Cologne on the morning of 
August |. ee to take part in the meeting should 
be made to Mr. R. C. W. Joyce, 14, Moresby-avenue, 
Tolworth, Surbiton, not later than June 15 : 


includes | 
showrooms and engineering shops, is to replace that | 


20, | 


will be 


Germany | 
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| TENDERS. 

Wr have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all cases. 

Electricity Meters—The supply of 
and three-phase house-service meters. 
tricity Works, Montevideo, Uruguay ; 
No. A.Y. 11,822.) 

Street-Lamp Fittings——The supply of 2,000 radial- 
wave street-lamp fittings, of the open reflector type, 
and 1,000 spare folders. The City Council of Johannes- 
burg, South Africa; July 15. (Ref. No. G.Y. 12,652.) 

Boiler Plant.—With reference to the boiler plant 
required by the Melbourne City Council and details 
of which are given on page 382, ante (Ref. No. G. 12,425), 
we now learn that the closing date for tenders has been 
postponed from June 7 to June 19. (Ref. No. G. 12,563.) 

Turbo-Alternator._-The supply of one 950-kW. steam- 
turbine driven alternator set, complete with all acces- 
sories and a control switchboard. The Rand Water 
Board, Johannesburg ; July 14. (Ref. No. A.Y. 11,835.) 

Diesel Pumping Set.—The supply of one Diesel pumping 
set, capable of dealing with 750 litres per minute of 
mazout oil, of 0-91 density, at a temperature of 65 deg. F., 
and at a manometric head of 20 metres. The Egyptian 
Ministry of Public Works, Cairo; July 10. (Ref. No. 
G.Y. 12,655.) 

Pipes and Pump-House Equipment.—The supply of 
steam pipes and steam separators, complete with bolts and 
joint rings, and pump-house equipment, comprising 
evaporator, de-aerator, liming plant, condensate booster 
pumps, boiler feed pump and steel piping and valves. 
Also feed-water testing equipment. The City Electric 
Light Company, Limited, Brisbane; August 9. (Ref. 
No. G.Y. 12,667.) 


17,170 single- 
The State Elec- 
July 25. (Ref. 


Steel Strip.—A firm in Toronto, Canada, is desirous 
of receiving quotations from United Kingdom manufac- 
turers of flat steel strip, cold-rolled, 0-025 to 0-027 in. 
thick and 4% in. and 6% in. wide, in rolls of from 100 
to 150 lb. (Ref. No. G.Y. 12,641.) 

Shop-Fitting Materials.-A firm in Johannesburg, 
South Africa, wishes to receive quotations from manu- 
facturers of shop-fitting materials, such as extruded-metal 
sections, mouldings and sheets, window-display stands 
and fixtures, &c. (Ref. No. G.Y. 12,645.) 

Scrap-Iron.—An urgent inquiry for 1,000 tons of scrap- 
iron No. 1, has been reported from Budapest, Hungary. 
The scrap should contain 40 per cent. of motor-car 
parts and be free from zine, tin, lead and coatings. 
(Ref. No. G.Y. 12,648). 

Brush Wire.—A firm in Toronto, Canada, is desirous 
of receiving quotations from United Kingdom manu- 
| facturers of fine round and heavier flat steel wire for 
use in the manufacture of brushes. (Ref. No. G.Y. 12,650.) 

Lead-Coated Strip.—A firm in Warsaw wishes to be 
placed in touch with United Kingdom manufacturers 
of lead-coated strip used for making electrical conduit. 
(Ref. No. G.Y. 12,651). 

Yacht Fittings —A Canadian shipyard desires to 
receive quotations from United Kingdom manufacturers 
of 150-lb. anchors, }-in. anchor chains, yacht-type 
oil-stove burners, aluminium-alloy yacht fittings, and 
mooring chains and rings. (Ref. No G.Y. 12,664.) 





BOOKS RECEIVED. 


Department of Overseas Trade. Eeonomic Conditions in 
Japan to December 31, 1932. Report. With Annexes 
on Formosa and Korea. By G. B. Samson and D. W. 
KERMODE. London : His Majesty's Stationery 

| Office. [Price 3s. 6d. net.] 

| Aero Engines : An Elementary Treatise. Vol. 1. Thermo- 

| dynamics, Combustion, Cooling and Testing. By Joun 
D. Frrer. London: Charles Griffin and Company, 
Limited. [Price 10s. net.] 

Department of Scientific and Industrial Research. A ppli- 

of the Cathode Ray Oscillograph in Radio 

Research. By R. A. Watson Warr, J. F. Herp and 
L. H. Barvsrivper-Bett. London: His Majesty's 
| Stationery Office. [Price 10s. net.] 

The Orientation of Buildings. Being the Report with 
Appendices of the R1I.B.A. Joint Committee on the 
Orientation of Buildings. London: Royal Institute of 
British Architects. [Price 5s. net.] 

| The * Electrician"’ Annual Tables of Electricity Under- 

takings, 1933. London: Benn Brothers, Limited. 
[Price 10s. net.) 
| Die Praktische Berechnung der Stahlskelettrahmen. By 
Dr. Inc.-Geore Unotp. Berlin: Wilhelm Ernst und 


| 
| 
| 


cations 


Sohn. [Price 7 marks.] 

Power Plants on Metal Mines. By F. A. W. Tuomas. 
London: Mining Publications, Limited. [Price 5s. 
net.) 


| Contribution 4 U Etude des Courants Liquides. By Henri 


| Favre. Zurich: S. A. Rascher et Cie. 

| Reinforced Concrete Bridge Design. By C. S. CuEtTor 
and H. C. Apams. London: Chapman and Hall, 
Limited. [Price 42s. net.] 


Design for Arc Welding. Second Lincoln Arce Welding 

| Prize Competition Papers. Edited by A. F. Davis. 
Cleveland, Ohio : Lincoln Electric Company. London : 
Buck and Hickman, Limited. [Price 17s. net.) 

The Clinical Aspect of Chronic Poisoning by Aluminium 
and its Alloys. By Leo Srrra. London: John Bale, 

| Sons and Danielsson, Limited. [Price 2s. 6d. net.] 
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CONTRACTS. 

Messrs. TanGcyes, Limtrep, Cornwall Works, Bir- 
mingham, have just secured an order for a 4,628-ton 
hydraulic press, together with the necessary pressure 
pumps and other equipment. This forms part of a larg: 
installation to be erected in this country. 

Messrs. THe GenerRAL Evectric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, inform us 
that a large Fraser & Chalmers-Robins rotary cataract 
grizzly screen has recently been manufactured at Fraser 
and Chalmers Engineering Works, Erith, Kent, for a 
gas company. The grizzly has a capacity of 1,000 tons 
of coal per hour and consists of two units working in 
tandem, each having ten shafts, 84-in. wide with 9}-in. 
discs. 

Messrs. Ricuarp Dunston, Limrirep, Thorne, near 
Doncaster, have received an order from the Leeds 
Industrial Co-operative Society’s coal department for 
a steel canal . This constitutes the fifth vesse! 
to be built by Messrs. Dunston for these owners. 

Messrs. SrurRTEVANT ENGINEERING CoMPANy, 
Liwmrep, 147, Queen Victoria-street, London, E.C.4, 
have recently received an order for the installation of « 
Sturtevant electrostatic precipitator to deal with th« 
noxious vapours from an industrial process. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEssrover, Wednesday. 

The Cleveland Iron Trade.—The very restricted make 
of Cleveland pig-iron is promptly taken up, chiefly for 
home purposes, but shipments overseas, whilst still 
light, show gratifying improvement. Requirements of 
producers’ own consuming works continue to absorb 
a large proportion of the output, and deliveries to buyers 
on the North-East Coast and to Scotland are steadily 
maintained. Early increase of production by the re- 
lighting of furnaces that have been inactive for some time 
is expected. Second-hand holdings of Cleveland pig are 
not large, and merchant business continues to be confined 
to narrow limits by restrictions imposed by ironmasters 
who still retain the right to supply direct the needs of 
principal home firms and of consumers in Scotland. 
For local use No. | Cleveland is 65s. ; No. 3 g.m.b. 62s. 6d. ; 
and No. 4 foundry and No. 4 forge each 61s. 6d. North 
of England buyers outside the Tees-side zone have to 
pay 2s. above these figures, and delivery prices to cus- 
tomers in the Glasgow area are based on No. 3 at 62s. 9d. 

Hematite.—Demand for East Coast hematite pig does 
not yet quite absorb the limited make, but additions to 
the embarrassingly stocks are now small, and 
producers are not without hope that requirements of the 
near future will necessitate withdrawals from the heavy 
accumulations. Values remain at a comparatively low 
level, but early upward turn is rather confidently ex- 
pected. Second hands are under no restriction as to the 
disposal of their considerable holdings. They are anxious 
to unload but are very disinclined to undersell makers. 
Market rates for home and overseas trade are identical. 
A few continental inquiries are reported, but export 
sales are difficult to arrange. Foreign hematite is offered 
abroad at very cheap rates. Ordinary products of this 
district are 59s. f.o.t. and f.o.b., and No. 1 hematite is 
598. 6d. 

Foreign Ore.—Sales of foreign ore are few and small. 
Best rubio remains at 15s. 3d. c.i.f. Tees, but orders cannot 
be placed at the equivalent of that figure, for delivery 
over a period. 

Blast-Furnace Coke.—Durham blast-furnace coke 
abundant, but market transactions are few and small, 
the bulk of the local ay ey being manufactured 
by ironmasters themselves. Good average qualities are 
still put at 15s. 6d. delivered here. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel quotations are steadily upheld. 
One or two branches are rather better employed than of 
late, but further orders for nearly all descriptions of 
material are still much needed. Common iron bars are 
91. 15s.; best bars, 101. 5s.; double best bars, 101. 15s. ; 
treble best bars, 111. 58. ; packing ( liel), Sl. ; pack- 
ing (tapered), 10/.; steel billets (soft), 51..7s. 6d. ; steel 
billets (medium), 6. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 158. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots ; fish-plates, 
121. 10s.; black sheets (No. 24 gauge), 91. 15s., for 
delivery to home customers, and 8l. 10s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 

auge), 121. for delivery to home customers, and 10. 10s. 
.o.b. for shipment overseas. 

Scrap.—Scrap is plentiful and slow of sale. Light cast 
iron is 34s. 6d.; heavy cast-iron, 37s. 6d.; machinery 
metal, 40s. ; and heavy steel, 37s. 6d. 

Shipments of Iron and Steel.—May shipments of iron 
and steel from the Tees were the heaviest of any month 
since April last year. Aggregate loadings exceeded those 
of April by 10,000 tons, amounting to 43,329 tons, of 
which 10,238 tons were pig iron, 2,951 tons manufactured 
iron, and 30,140 tons steel. Foreign shipments of pig 
iron last month increased by 1,043 tons, but coastwise 
deliveries declined by 3,419 tons. Manufactured iron and 
steel cleared in May totalled 33,091 tons, or 12,338 tons 
more than the loadings in April. The largest buyers of 

ig iron last month were: Scotland, 4,344 tons; Italy, 
fizs tons; and Wales, 1,000 tons. Principal customers 
for steel were: Union of South Africa, 7,730 tons ; 
China, 2,746 tons; Finland, 2,200 tons; India, 1,645 
tons; Argentina, 1,463 tons; and Canada, 1,144 tons. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Coal Breakage Problems.—Efforts to prevent the 
breakage of Welsh coal in shipment, so that it may 
reach the customers abroad in the most satisfactory 
condition, have been made over a lon riod of 
The devices adopted by the Great Western Railway 
Company, while generally regarded as the most efficient 
yet discovered, have not completely solved the problems. 
What is needed is some apparatus that will enable coal 
to be transferred from the railway wagon to the ship’s 
hold with practically no drop to cause breakage. Esc: 
tors to receive the coal and lower it to the bottom of the 
hold seem to be the most efficient plan, short of lowering 
the coal wagons, which would mean supporting weights of 
30 tons and more in the case of a 20-ton load, plus 
tare weight of wagon, lifting chains, &c. An alternative 
is the use of 5-ton or 10-ton containers with false bottoms, 
filled at the collieries and loaded on wagons; these could 
be lowered in ships’ holds and the coal released. 
report on the condition of cargoes of anthracite coal, 
received in Italy from Swansea and Port Talbot, issued 
by the British Chamber of Commerce in Italy, has raised 
the question in an acute form. Sir Alfred Cope, K.B.E., 
of Messrs. Amalgamated Anthracite Collieries, Limited, 
has declared it to be a job for experts. ‘“‘ We must, he 
says, call in the best engineering brains in the country.” 

Carmarthen Town Bridge.—The Carmarthenshire County 
Council have received from the deputation which recently 
interviewed the Ministry of Transport, a report of the 
negotiations over the proposals for the new main road 
bridge over the River Towy at Carmarthen Town. The 
scheme favoured by the County Council, estimated to 
cost 91,0001., is for a high-level bridge over the railway, 
obviating the level crossing over the river and up to 
Castle Hill, giving much improved access to the town. 
The council scheme provides for a new road through the 
castle grounds, which are owned by the Council, at a 
later date, at a cost of an additional 34,0001. The 
Ministry plans provide for a bridge crossing the railway 
and river, but connecting with a main road along the 
quay. This would cost about 75,0001. The Ministry 
wish both the schemes to be debated, and a decision 
taken after full consideration of their merits. 

Welsh Steel Pipes for South Africa.—The Rand Water 
Board have placed a contract with Messrs. British 
Mannesmann Tube Company, Limited, Newport, for 
40,000 ft. of 24-in. diameter and 36,000 ft. of 16-in. 
diameter }-in. thick, lap-welded steel pipes, making a 
total of about 2,000 tons. The steel plates will be made 
at the works of the British (Messrs. Guest, Keen, Bald- 
wins) Iron and Steel Company, Limited, at Port Talbot. 

Recognition for Cardiff Technical College—The Uni- 
versity of London has granted the Engineering Depart- 
ment of the Technical College at Cardiff recognition for 
six years as from October, 1932, under the regulations 
which provide that all candidates for the B.Sc. (Engi- 
neering) Examination for external students, during 
the year 1936 and onwards will be required to submit 
course work duly certified as having been carried out 
in a college or institution approved for the purpose 
by the Senate. After inspection of the Cardiff Technical 
College, recognition was granted without any reservations. 

Yieldable Steel Arches for Coal Mines.—Yieldable steel 
arches for which advantages are claimed for use in sup- 
porting colliery roofs, where settlement has not finished, 
have been invented by Mr. William Waplington, M.I.M.E., 
of Crynant, near Neath, and have been tested at the 
new Cefn Coed Colliery, which is over 700 yards deep 
and where the squeeze over the roadways is very heavy. 
The yieldable arches are made of steel tubes varying in 
diameter and bent and sha to suit circumstances. 
Each side main tube is filled with concrete well rammed, 
a pair being held together at the top by a coupling box. 
The opposite ends of the steel tubes slide into a com- 
pression tube of slightly larger diameter, which contains 
special wood chocks to take the squeeze. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—The spread of revival to the heavy 
steelmaking trades is keenly welcomed. It comes after 
an extremely trying period during which record sacrifices 
have been made by shareholders, employers and 
operatives. Tariff benefits are among the main con- 
tributory causes. Sheffield steel for Sheffield needs 
has passed the slogan stage; it is in quite extended 
operation. Not only is quality assured and delivery 
guaranteed, but prices are more attractive. Hence 
additional furnaces have been put into commission, and 
there are prospects of sustained ex jon after the 
holiday influence has disappeared. Re rts circulated 
from authoritative sources me that Sheffield is producing 
more steel than in 1913. In this connection it is easily 
possible to exaggerate the importance of comparable 
figures having regard to the tremendous extensions made 
tosteel-producing and engineering plant during theinterim, 
plus the generally-extended adoption of labour-saving 
machinery at works in operation before the war. That 
this district has absorbed something like 3,000 steel-trade 
operatives in the past year is, however, highly creditable, 
especially having regard to the continued absence of large 
armament and naval orders, which in former times 
accounted for a big share of local output, and indirectly 
called for substantial supplies of tools and machinery. 
Shipyard needs, for which Sheffield specially caters, are in 
the ascendant. Merchant ship contracts are necessitating 
supplies of castings, plates, engine parts and boilers. 
There is also a good deal of work to come along locally in 
connection with British and foreign naval contracts. 
Rising sales are reported in automobile and stainless 





steels. Big outputs are recorded in pressed and stamped 
steels, tools, fittings, and engine parts for automobile 
builders. Stainless steel production, though of record 
dimensions, is constantly ex ding because of the new 
uses found for this material in the constructional and 

ral engineering trades. If success attends metal- 
urgical research aimed at the cheapening of stainless steel 
ge output will advance much beyond the highest 
evel yet reached. Good business is being done in 
machine knives for the agricultural, tobacco and wood- 
working industries. The building trades are taking 
larger supplies of small castings, stovegrates, bars, rods, 
strip and general hardware. 

South Yorkshire Coal Trade.—The market for most 
classes of fuel is on the slow side. Export requirements 
are restricted, but an increased number of inquiries are 
coming to hand, The tonn of industrial fuel being 
consumed by the iron and steel trades shows a steady rise 
compared with six months ago. The supply of small 
coal is on the short side. The heat wave has resulted in 
the housecoal market developing a further weakness. 
Stocks at both colliery sidings and merchant depots are 
sufficient to meet any spurt in the demand. Foundry and 
furnace coke have undergone little change, while gas 
coke is quiet. Quotations are :—Best branch hand 
picked, 25s. 6d. to 26s. 6d.; Derbyshire best house, 
20s. 6d. to 22s. 6d.; Derbyshire best brights, 16s. 6d. to 
18s. 6d.; best screened nuts 16s. 6d. to 17s. ; Yorkshire 
hards, 16s. to 17s.; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 88. 6d. ; 
smalls, 5s. to 6s. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—While the general conditions in 
the Scottish steel trade show little change as regards 
activity, a stronger tone prevails and producers are 
very hopeful of a better state prevailing in the near 
future. The demand for heavy material is rather better, 
and specifications against orders on hand are coming in 
with more regularity so that the mills in operation are 
being more steadily employed. In the black steel sheet 
trade the demand for the heavier gauges is well main- 
tained and quite a satisfactory tonnage has recently 
been booked. The lighter gauges are also in better 
request again and order books are filling up, but the 
demand for galvanised sheets is still poor, although 
inquiries are quite hopeful. The following are the current 
market quotations :—Boiler plates, 91. per ton; ship 

lates, 81. 15s. per ton; sections, 81. 7s. 6d. per ton; 
black steel sheets, 4 in., 81. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 121. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade is still in a dull and uninteresting state 
as the demand is only on very modest lines. Specifica- 
tions do not represent any noteworthy tonnage and 
inquiries are few in number. In the re-rolled steel 
bar branch a hopeful outlook still prevails and inquiries 
are better but bulk orders continue scarce, The market 
quotations are as follows :—‘‘ Crown” bars, 91. 15s. per 
ton for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 7/1. 5s. per ton for home delivery and 
61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The pig-iron trade of Scot- 
land is unchanged and the conditions prevailing all 
round are akin to depressing. The demand is so poor 
that the output from the seven furnaces now in blast is 
more than ample to meet requirements. Shipments from 
India continue to arrive almost weekly. The following 
are the current prices :—Hematite, 66s. per ton, delivered 
at the steel works ; foundry iron, No. 1, 67s. 6d. per ton, 
and No. 3 65s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 3, amounted to 149 tons as against 
119 tons for the corresponding week of last year. The 
above total of 149 tons was made up of 57 tons shipped 
overseas and 92 tons coastwise. 

Scottish Shipbuilding.—The past month in the Scottish 
shipbuilding industry was the poorest month of the 
year from a launching point of view, as only one vessel 
was put into the water. It was the Portuguese 
destroyer Lima, 1,400 tons. Orders during June have 
also been very few and only three were reported—two 
river Clyde paddle steamers and one tug. e latter is 
to be built by Messrs. Henry Roll, Limited, Leith, for the 
East Bengal River Service, Limited. The following are 
the output figures for the year to date :— 








Vessels. Tons. 

The Clyde ona — ove 7 12,240 
The Forth aon ai ve 3 1,978 
The Tay ... oes -~ 1 2,225 
The Dee and Moray Firth 1 212 
Total 16,655 


12 


Anocio-West INDIAN CommeErRcE.—The Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
informs us that Mr. H. Massie-Blomfield, Officer-in- 
Charge of H.M. Trade Commissioner‘s Office, at Kingston, 
Jamaica, is now in this country on an official visit. He 
will be available at the Offices of the Department on 
June 12 and 13, and from July 10 to 14, for the purpose 
of interviewing manufacturers and merchants interested 
in the export of United Kingdom goods to Jamaica, the 
Bahamas and British Honduras. He will also visit a 
number of industrial centres in the Provinces. Firms 
desiring interviews with Mr. Massie-Blomfield should 
apply to the ge of the Department, 
quoting reference No. 2379/33. 





623 


NOTICE OF MEETING. 








INSTITUTION OF SANITARY 
6 .m., Hotel Belgravia, Grosvenor-gardens, S.W.1. 
Oulinacy General Meeting. ‘“ Sewage Disposal Works 
at Eastleigh,” by Mr. G. T. Cotterell. 


EnGInEERS.—To-night, 





NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.—Although in several instances steel 
manufacturers in the North-Western area have been 
handling larger tonnages in the past week or two, these 
represent concentration of deliveries before the Whitsun- 
tide holiday, rather than material trade improvement. 
Indeed, local steel plants will be less busy in the next 


few weeks as most of the consuming industries in the 
area are making Whitsun, as usual, a prolonged holiday, 
and, in consequence, will not resume buying on their 


normal scale until existing stocks are nearing exhaustion. 
Some improvement in conditions among the general 
foundries has resulted in a rather better demand, of 
late, for foundry iron. Textile machinists, too are 
buying on a rather less restricted scale and it is encourag- 
ing to note that deliveries of iron into consumption, 
during May, were the largest of any month this year. 
Machine-tool manufacturers report depressed conditions, 
which they declare are accentuated by the absence of any 
indication of a settlement of the Anglo-Russian trouble, 
and the consequent cessation of orders from the Soviet 
government. One local firm was obliged, last week, to 
go on to short time; definitely, it is stated, on account 
of the effect of the trouble, and others are rapidly com- 
pleting work on hand without the prospect of any new 
contract of importance to ensure plant being maintained 
in operation. 

North-West Coast Iron and Steel Trade.—The outlook 
in the North-West Coast hematite-iron industry is once 
again comparatively favourable. Continental business 
is still slow in maturing, and Scottish buying is not very 
active, but Midland and South-Wales consumers are 
making increased demands, which, with heavy calls from 
the local steelworks, absorbs most of the present make. 
It is considered probable that the large new electrié 
furnace at Workington may be put into operation before 
the end of this month, assuming the demand maintains 
its p t di ions. The steel trade is fairly busy on 
hoops, rails, billets, and slabs, and orders now on hand, it 
is stated, will ensure continuous employment at Working- 
ton for the next two months and for three weeks out of 
four till the end of 1933. Manufacturers in the area are 
hopeful of ———s rail orders from countries with which 
trade agreements have recently been negotiated. One 
of the biggest shipments of the next few weeks will be 
that of 5,000 tons of rails for Finland. 





A New Insvuvatine Materrat.—The General Electric 
Company of New York have developed an insulating 
material known as Glyptal. This is a synthetic resin 
which is produced from phthalic anhydride and glycerine. 
When applied to cloth, this provides a substance which is 
Sinted & bo copabie of resisting oil and high temperatures 
for long periods, besides being of unusual flexibility and 
toughness, so that it can withstand severe mechanical 


stresses. Its dielectric strength is initially not so high 
as varnish-treated cloths, but it retains its value for 
longer periods under arduous conditions. Cables 


insulated with Glyptal-treated cloth can, it is claimed, be 
advantageously used for low and medium voltage 
purposes. 

Tue ADVANTAGES OF SUBURBAN ELECTRIFICATION, 
In July, 1931, it was reported that the Reading Company, 
which operates suburban lines by steam in the vicinity of 
Philadelphia, was faced with two alternatives, namely, 
to reduce the cost of operation by cutting down the 
number of trains and causing additional losses of 
traffic owing to the impaired service, or to convert to 
electric traction, and thus provide a better service. As 
the result of the adoption of the latter solution, it is now 
stated that more frequent trains, higher schedule speeds, 
greater cleanliness, and other advantages have been 
realised, and that in spite of an increase of speeds of 
about 20 per cent., and an increase in train miles of nearly 
100 per cent., the operating costs are substantially lower 
than with steam. Further, after the first six months of 
electric operation, a continuous loss of traffic had been 
changed into an increase. 


Tue Late Mr. J. E. Weyman.—-We regret to note the 
passing of Mr. James Edwardes Weyman, at Newcastle- 
upon-Tyne on May 21. Mr. Weyman who had been a 
consulting mechanical and chemical engineer for many 
years, was a son of Mr. Thomas Weyman, Purslow Hall, 


Shropshire, and was born in 1852. He was educated at 
St. John’s College, Hurstpierpoint, and served an ap- 
renticeship of four years in the works of Messrs. George 
hompson, Attercliffe, Sheffield. He gained further 
experience at various firms in Glasgow, and, in 1882, 
proceeded to Church Acre Ironworks, Guildford, as 


managing partner. He afterwards became senior partner 
in the firm of Messrs. Weyman and Johnson, engineers, 
boilermakers and iron founders, Guildford. Subse- 
uently he established the Trusty Engine Works, at 
Cheltenham, and later opened a practice as consulting 
mechanical and chemical engineer at Newcastle-upon- 
Tyne. He became a member of the Institution of 
Mechanical Engineers in 1888 and of the Iron and Steel 
Institute in 1910. 
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INVENTIONS AND THE INVENTOR. 


Wuen in future ages the history of the hundred 
years, and still more of the fifty years, ending in 1933 
comes to be written, the commentator will find that 
what will stand out most clearly will not be the fall 
of governments, the clash of arms, or the equalisa- 
tion of social relationships,: but the very rapid 
advance in the discovery of new methods of reducing 
the labour of existence and of adapting the forces 
of nature to the use and convenience of humanity. 
It is only necessary, as has often been done, to 
compare conditions in this country as they were a 
century ago, and as they are to-day, to exhibit the 
truth of this contention. To the unbiased observer 
everything else that has happened fades into in- 
= in comparison. For our purpose it 
will, however, be sufficient to point out that while 
at the beginning of that period man lived in a way 
which, broadly speaking, was the same as it had 
been since the remotest eras, by its end he had 
provided himself with new means of transport, 
methods of lighting and of communication and 
with a multitude of labour-saving devices, which 
between them had wrought a veritable revolution in 
his existence. If, in fact, Archimedes or Julius 
Cesar had returned to earth in 1833 they would have 
found that the greater number of the changes which 
had taken place since their own time were only 
superficial. If, on the other hand, the time-machine 
had transported them to 1933, they would be 
bewildered at the alterations that had occurred, 
and their bewilderment would grow, the more they 
examined their profoundness and scope. 

If we admit that these changes have made the 
world a better place to live in, in this present year 
of grace than it was a hundred years ago, we must 
also admit that this improvement has been due to 
those whose ingenuity and i have been the 
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‘| root causes of the progress that has been made. 


As it is probable that generally obibithinis both those 
admissions will be cheerfully made, we may go a 
step further and try and discover what manner of 
man it was that organised the revolution, and how 
his efforts were rewarded by what should have been 
a grateful world. An intelligent Martian alighting 
on this planet and, after the superficial survey 
common to a traveller, discovering how our affairs 
are conducted, might be forgiven for presuming that 
these pioneers of changes for the better would have 
been honoured as kings, poets and prophets are hon- 
oured, that their names would be on everyone’s lips 
and that their achievements had been chronicled 
in memorials more lasting than brass. He would 
soon find that he was wrong. He would equally 
rapidly discover that the tendency of the present 
age is to decry rather than to exalt those who 
once were its heroes. This tendency is universal. 
Lytton Strachey has reduced rulers and statesmen 
to common form and has been followed by other 
writers who have equally ruthlessly wielded the 
scalpel on warriors and philosophers. Quite recently 
Professor A. E. Housman has given it as his opinion 
that poetry is not the result of any intellectual effort, 
that “‘malt does more than Milton” to produce 
epics and that the whole phenomena of literary 
effort is due more to physical reactions than to 
divine afflatus. It is therefore not surprising 
that in this process the pioneers of mechanical 
progress have suffered equally with the others. 
Perhaps they have suffered more because they 
were never, even in the palmiest days of hero- 
worship, lifted far above the common mob. Carlyle 
never, for instance, wrote on the “ Hero as Scientist.” 
In a book by Dr. H. Stafford Hatfield,* which 
has recently been published, the same process is 
applied to the inventor, a creature who the author 
says, “is bound to be a fault finder, a discontented 
fellow,” who, generally from an early age, Cares 
little for conventions, has a daring outlook, and in 
many ways differs little from such social nuisances 
as ‘“‘captious critics, grousers, pessimists, Puritans 
and haters of joy,” not to speak of “minders 
of everybody's business, agitators and politicians.” 
In fact, we gather that he comes almost as low as he 
can in the scale of humanity, below him being only 
the business men who exploit him, the promulgators 
of the patent laws and research workers. 

The reason is, of course, that neither the poet nor 
the inventor conforms to standard pattern, and that 
the human race appreciated the advantages of 
standardisation as applied to the individuals 
forming it long before its benefits were discovered 
by the British Standards Institution. The know- 
ledge that a reading of Kubla Khan still has “ the 
power of making him go cold up the spine,” a 
Professor Housman phrases it, or that without the 
work of Faraday and Parsons the world would be 
even gloomier than it is at present, is insufficient to 
prevent the ordinary man from regarding the ‘poet 
as a “ sport ” or from viewing the inventor’s all-too- 
frequent excursions to the Bankruptcy Court or 
the Debtor’s Prison as anything but natural. There 
is, however, at least so far as the inventor is con- 
cerned, some excuse for this attitude. As Dr. Hat- 
field quite rightly points out, a great deal of technical 
invention has come from minds of a small order of 
intellectual magnitude, minds which often verged 
on the pathological, and whose chief characteristics 
were the concentrated ferocity and the inadequate 
mental equipment with which they attacked the 
problems they had chosen. Of such were Goodyear, 
whose long failure, eventually crowned with success, 
to vulcanise rubber was due, at least in part, to a 
lack, not only of scientific knowledge, but of ordinary 
experimental precautions. The same is true of 
many another, whose names are lost to us because 
after all their strivings, they never achieved any- 
thing of note. While, therefore, arguing that 
experience shows that real invention comes from 
an individual effort and not from the worker in 
the research laboratory, Dr. Hatfield also insists 
that it might be well both for himself and for 
scientific progress if the inventor were to secure 
a scientific education deep enough to inculcate 
some method into his madness, and broad enough 
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to save him from producing devices, which pre- 
suppose the existence of perpetual motion. Thus 
equipped, he should be able to apply the 
criteria of soundness, practicability, workability, 
producability, and marketability to the eventual 
fruits of his brain. If he can do this, he will, at 
least, save himself from disappointment and may 
even collect a competence. He is also more likely 
to achieve the latter result, which, after all, is the 
most difficult part of his task, if he studies Dr. 
Hatfield’s advice on how his ideas should be 
worked out and financed. He must not forget 
for instance, to be critical of his own ideas, nor 
to provide for them such poor protection as the 
patent law allows. He must be able to demonstrate 
them convincingly and impressively to men with 
money, and in so doing must endeavour to combine 
the qualities of the ambassador with those of the 
clairvoyant. He must be prepared to meet and to 
overcome prejudice and to keep an eye on the main 
chance. In fact, we gather that he would do well to 
equip himself for the role of the hero of one of 
Mr. Kipling’s more popular poems. And even then 
he might not make a great deal of money. 

This is all very well. We rather wonder, how- 
ever, whether in insisting so much on individuality, 
Dr. Hatfield is not doing both the cause which he 
has at heart and the inventors themselves a dis- 
service. It may relieve the feelings and cause 
amusement to jeer at research establishments and 
those who work in them, but the fact remains that 
these centres are becoming increasingly necessary 
to progress. It is true, as Dr, Hatfield points out 
at some length, that there are still many fields in 
many branches of science for the inventor to explore. 
But there are also many fields which have already 
been partially explored, and in which what is 
mainly necessary is consolidation. While, therefore, 
it may be desirable that the inventor should continue 
to work as an individual, there is no reason, either 
for his own or anybody else’s sake, why he should 
conduct his operations regardless of what has 
already been done, or of the paths along which 
experience indicates future effort may most be 
profitably directed. This is all the more necessary 
if his object is, as we are led to believe, to benefit 
the human race. Wrongly-directed effort is wasted 
effort, and nowadays waste must, if possible, be 
avoided. Nor is there any reason why the man who 
undertakes the task of adding to or adapting what 
has already been discovered should be discouraged. 

The development of long-distance telephony, 
which our Martian might not unjustly regard as 
the outstanding example, during the past few 
years, of the application of scientific invention to 
practical purposes, is based fundamentally on 
Fleming's discovery of the thermionic valve. But 
it is also not a little due to the painstaking work 
and ingenuity of many research workers in devising 
fresh combinations of this fundamental discovery 
with other apparatus, and of adapting old equipment 
to new uses. Such work is, perhaps, not strictly 
speaking, invention, but it is certainly both useful 
and productive; and it is best and most swiftly 
achieved by ordered team work operating with the 
aid of large financial resources, and with the feet 
kept firmly on the ground. 

We have only been able to notice, in passing, 
Dr. Hatfield’s study of what requires to be done in 
various fields, and we have also left ourselves very 
little space to deal with what he has to say about the 
weaknesses of the Patent Law, which purports to 
seoure to the inventor the fruits of what he has sown. 
Too often, of course, it does nothing of the sort, and 
history is strewn with cases where not only the 
inventor himself but his firancial backers have 
suffered loss, while others have received the rewards 
that the pioneers should, in justice, have gathered. 
The man in the street's view on this subject probably 
is that no one need be an inventor unless he wants 
to, and that, if he is so unwise as to want to, he must 
take the consequences. More humanely, Dr. Hat- 
field proposes that the inventor and his financial 
backer should be called upon to record their experi- 
mental work from stage to stage, and that if the 
product subsequently becomes profitable, their 
claims for a royalty should be facilitated. It should 
also be possible for a firm of good standing, which 
definitely sets out with adequate means to found a 
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| new industry, to obtain a) monopoly for a term of 
years, as this would encourage investment and 
jensure that criticism and interchange of ideas 
| which stimulate progress. This may be a way of 
mitigating injustice, but we wonder whether the 
Patent Law forms such a grave obstacle to the 
inventor as Dr. Hatfield would have us suppose, or 
whether even this change would bring about the 
|improvement he would like to see. This is, how- 
ever, a subject which takes us away both from the 
main purpose of this article and, indeed, from that 
of the book itself. 

The volume makes enjoyable reading and exhibits 
an enthusiasm on the part of the author which is 
refreshing. Its literary style is excellent, and 
though proper names have on a few occasions formed 
a stumbling-block to the proof readers, the accuracy 
of its subject-matter is generally high. Though no 
attempt is made to conceal prejudices, this very fact 
will stimulate the reader, and if it leads him to revise 
his opinion about the inspiration of inventors as 
a class, Dr. Hatfield’s work will not have been 
wasted. We should like to call attention to the 
excellent bibliography, which is not only a silent 
tribute to the author’s wide reading, but shows how 
much has already been written on the subject. 
Smiles’ Lives of the Engineers do not find a place 
in it! 


CHILDREN AND DANGEROUS 
MACHINERY. 

In certain cases which involve liability of negli- 
gence the question whether the victim is an infant 
or not is a material consideration. Where it is 
obvious that the injury was caused by the negli- 
gence of one person—as where, for example, a man 
driving his car to the common danger runs some 
one down in the street—then the age of the injured 
person has no bearing on the matter; but where 
an accident happens owing to what may be the 
negligence of two persons, the age of those persons 
must be considered when deciding the question of 
responsibility. The question frequently arises in 
relation to machinery. It is the natural instinct of 
a child to meddle with anything in the nature of 
machinery. If he is injured in the process, when 
and in what circumstances is the owner responsible ? 
These questions are by no means unimportant to 
persons who own or are responsible for machinery 
to which the general public has access. 

The facts of a recent case serve to emphasise this 
point. In Donovan v. Union Cartage Company, 
Limited, 148 Law Times Report 333, the plaintiff, 
an infant, sustained injuries through climbing on 
to and falling from an unhorsed stationary van 
which had been left unattended by the defendants’ 
servants on the public highway outside their 
premises. It was held that the van in its unhorsed 
stationary condition was not an object possessing 
attributes which rendered it intrinsically dangerous 
to children, and that it was not in the nature of a 
trap or a concealed peril, and consequently, that 
the plaintiff was not entitled to recover damages 
from the owners of the van for the injuries sustained 
by him. 

This decision may well accord with common 
sense; but the reference to “ attributes rendering 
| it intrinsically dangerous to children ’’ suggest that 
|in certain circumstances the owner of a machine 
| may be liable if he leaves it within reach of a child. 
The leading case on the subject is Cooke v. Midland 
| Great Western Company of Ireland (1909), A.C. 229. 

In that case a child was injured on a railway turn- 
table. The table was on the premises of an Irish 
|railway company. The company’s servants knew 
| that children were in the habit of trespassing and 
playing with the turntable, to which they obtained 
| easy access through a well-worn gap in a fence which 
|the railway company was bound by statute to 
|maintain. A child between four or five years of age 
| playing with other children on the turntable having 
| been seriously injured, it was held that there was 
evidence for a jury of actionable negligence on the 
part of the company. 
| In concluding his judgment in that case, Lord 
Macnaghten said: ‘* It does not seem unreasonable 
to hold that if they [landowners] allow their property 
to be open to all comers, infants as well as children 











of maturer age, and place upon it a machine attrac- 


tive to children and dangerous as a plaything, they 
may be responsible in damages to those who resort 
to it with their tacit permission and who are unable 
in consequence of their tender age to take care of 
themselves.” 

It is material to notice that in that case the 
turntable was something dangerous in itself. In a 
later case (Latham v. Johnson, 1913, 1 K.B. 398) a 
child went upon land to which the public had 
access, and to which children were in the habit of 
resorting. There were various heaps of sand, 
stones, &c., upon the ground in question, and a 
child was found lying injured on one of the heaps- 
a stone having fallen on its foot. It was held that 
there being neither allurement nor trap nor invita- 
tion, nor dangerous object placed on the land, the 
defendants were not liable. Lord Justice Farwell, 
drawing a distinction between this case and Cooke’s 
case (supra), said with regard to the latter, ‘‘ There, 
there was a machine which was to all intents and 
purposes an inviting merry-go-round.” It is 
obvious that in the case of Donovan v. Union 
Cartage Company, Limited (supra), the van which 
did the damage was in no ordinary sense an attrac- 
tive plaything for children. Hence it was held 
that its owner was not responsible in law for what 
occurred. 

At the same time, we have said enough to show 
that no one should leave any machine which may 
be attractive to children in an exposed position. 
There does not seem to be any reported case upon 
the question whether the owner of a motor car can 
be held liable in such circumstances. That question 
may have to be decided before long. 


NOTES. 
SmMoKE ABATEMENT IN THE SEVENTEENTH CENTURY. 


The National Smoke Abatement Society has 
done a service to the cause it has at heart by reprint- 
ing Fumifugium or, The Inconvenience of the Aer 
and Smoake of London Dissipated together with 
some Remedies humbly proposed by John Evelyn, 
Esq. ; To His Sacred Majestie and to the Parliament 
now Assembled. This tract which, according 
to its author’s better-known diary, was presented 
to Charles II on September 13, 1661, mentions that 
his attention was first drawn to a problem, which 
has not yet been fully resolved, by a “ presump- 
tuous Smoake issuing from one or two Tunnels 
neer Northumberland House. This did so invade 
the Court ; that all the Rooms, Galleries and Places 
about it were filled and infested with it; and that 
to such a degree, as Men could hardly discover one 
another for the Clowd, and none could support, 
without manifest Inconveniency.” He goes on to 
say that His Majesty being a “ Lover of noble 
Buildings, Gardens, Pictures and all Royal Magni- 
ficences, must needs desire to be freed from this 
prodigous anoyance,” from which we deduce that 
had Evelyn been living to-day he would have 
been an opponent of the Battersea Power Station. 
His immediate object was, however, to propound 
“an expedient how this pernicious Nuisance may 
be reformed” and this he does in great detail, 
and with a wealth of classical allusion, which is 
well worth study. He rightly points out that “Aer 
is necessary to the body as Meats,”’ but that while 
the body feeds on the latter at certain periods only, 
on the former it is “‘alwayes preying, sleeping or 
waking.” “The election of this constant and assi- 
duous Food should [therefore] something concerne 
us,” especially as ‘‘ Aer that is corrupt insinuates 
itself into the vital parts immediately.” From which 
it follows that the “ goody” city of London must 
be relieved from that which “ really offends her . 
that Hellish and dismall Cloud of Sea-coale which 
is not onely perpetually imminent over her head ; 
but so universally mixed with the otherwise whol- 
some and excellent Aer, that her Inhabitants 
breathe nothing but an impure and thick Mist.” 
Finally, we come to “an offer at the Improvement 
and Melioration of the Aer of London.” This is 
to be effected by way of plantation of such “ Shrubs, 
as yield the most fragrant and odoriferous Flowers,” 
thus counteracting the “poisonous and filthy 
Smoake,” about which he feels so strongly. If this 
solution seems something of an anti-climax after 
his fulminations, it must be remembered that Evelyn 
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was an enthusiastic arboriculturist and that neither 
he nor Charles IT, of whom Miss Rose Macaulay 
is somewhat critical in her preface, knew of 
smokeless fuel or of electricity or gas. Evelyn’s 
botanical knowledge was not sufficient, however, 
for him to realise that in a fight between plantations 
and “ smoake ” the former would not have come off 
victorious, and we may congratulate ourselves 
that our methods are more surely tending towards 
the end he desired. Fumifugium may be recom- 
mended, nevertheless, as amusing reading and as 
excellent propaganda. Copies can be obtained from 
the Society, whose address is, 23, King-street, Man- 
chester, at the price of 6d. in paper covers, or 1s. 6d. 
bound. 


RE-ORGANISATION OF THE BRITISH ELECTRICAL 
DEVELOPMENT ASSOCIATION. 


Since its formation, some fourteen years ago, the 
British Electrical Development Association has 
successfully devoted itself to its principal aim of 
benefitting the whole industry by making the 
advantages of using electricity for all possible pur- 
poses more widely known. During the same period 
its efforts in this direction have, however, been not 
a little hampered by shortage of funds and we 
therefore, learn with interest that this disadvantage 
is now in a fair way to be overcome by the co- 
operation of the Central Electricity Board. The 
immediate result of this co-operation are certain 
recommendations which the General Purposes Com- 
mittee of the Association have made to its Council. 
These recommendations include a proposal that the 
Council shall, in future, consist of sixteen members, 
six of whom will be nominated by the Central 
Electricity Board, five by the Incorporated Muni- 
cipal Electrical Association, two by the Incorporated 
Association of Electric Power Companies and one 
each by the Provincial Electric Supply Association, 
the London Electricity Supply Association and the 
Joint Electricity Authorities. The present basis of 
assessment for subscription will be continued and 
the title of the Association will not be changed, 
but methods of strengthening the administration 
should, it is suggested, be the first duty of the new 
Council. The principal feature of this re-organisa- 
tion, and one about which some controversy may 
arise, is the elimination of manufacturing interests 
from any direct participation in the work of the 
Association. Up till now such participation has 
been freely offered, but it has had the disadvant- 
age that the manufacturer’s primary object must be 
to sell certain goods, while that of the supply under- 
takings and of the Association is to encourage the 
greater consumption of electricity. In the main, 
the two things are, of course, complementary and 
inter-dependent, but there are cases where antag- 
onism may arise. It is only right to say that as a 
whole the manufacturers approve of the change 
which, we agree, is in the best interests of electrical 
development. Further, mutual interests will be 
served by a Standing Co-operation Committee, 
which it is proposed to set up. Hardly less interest- 
ing is the introduction of the Central Electricity 
Board into the Council of the Association, as this 
recruit will not only provide a great accretion of 
funds, if it contributes at the scale rate, but its 
status will enable it to influence the work of the 
body along progressive lines. This reorganisation 
should, therefore, go far towards creating a new 
enthusiasm which, in its turn, should do not a little 
to make for accelerated development. We shall 
await the outcome with interest. 


A Tax on ADVERTISING. 


Certain of the British Dominions in exercise of their 
sovereign rights, impose a tax on imported printed 
matter, which though it does not generally apply to 
newspapers and publications registered as such, does 
fall on catalogues, prospectuses, price lists, show- 
cards, and other similar forms of industrial 
propaganda. Such a tax is, therefore, regarded 
broadly, hardly in accordance with the underlying 
principles of trade within the Empire agreed to at 
the Ottawa Conference, since it perpetuates, 
instead of removing a barrier which must give rise 
to expense and, what is even worse, generate irrita- 
tion. The case for its removal is well stated in a 


memorandum, which has been submitted to the | 


| President of the Board of Trade and the Secretaries 
| for the Dominions and the Colonies by the London 
|Chamber of Commerce, in which it is pointed out 
that all such advertising matter should be admitted 
free by every unit of the British Commonwealth, 
provided that it carries the name of the firm or 
undertaking advertised, and that its character is 
obvious. Such freedom is not to apply to matter 
manufactured outside a unit of the Common- 
wealth to the order of a concern whose head 
office is located within that unit. It may also be 
added that as advertising matter of Empire origin is 
already freely admitted into the United Kingdom, 
there is a good argument for the other units following 
their example. The representations have received 
the support of such bodies as the Manchester and 
Sheffield Chambers of Commerce, the Newspaper 
Proprietors’ Association, and the Periodical Trade 
Press and Weekly Newspaper Proprietors’ Associa- 
tion, and the request has been made that in view of 
their importance to trade, they should be brought 
to the notice of the various Dominions and Colonies. 
We hope that this request will be acceded to, and 
that the necessary changes will be made, since trade, 
which is reciprocal, no less surely follows the 
advertisement than it does the flag. 





A BripGe RECONSTRUCTION PROGRAMME. 


The Royal Commission on Transport, which 
reported in December, 1930, came to the conclusion 
that they could not support any scheme which 
would involve large additional sums being spent 
on the provision of new arterial roads. At the same 
time, they recommended that a programme of 
strengthening some 7,000 weak and inadequate 
bridges, at the rate of not less than 1,000 a year, 
should be prepared, and this recommendation 
was supported in the Salter Report of 1932. As, 
owing to the economy campaign, nothing has been 
done to implement this policy, the British Steelwork 
Association has recently prepared a memorandum 
on the subject, which was presented to the Minister 
of Transport by a deputation of that body on 
Wednesday, May 10. This document pointed out 
that no bridge of any magnitude was at present 
being started in this country, and urged that the 
time was opportune to enter on a large-scale recon- 
struction of these structures, since this would 
benefit both the iron and steel industries and agricul- 
ture by improving transport facilities. With this 
end in view, it was proposed that the Government 
should invite local authorities to build, and it was 
suggested that if the money could not be found in 
any other way it might be obtained from tolls. In 
reply, the Minister was able to announce that 
arrangements had been made to assist the recon- 
struction of fourteen of the bridges mentioned, and 
that several other schemes were under considera- 
tion. He pointed out, however, that the initiative 
for carrying out such work rested with the local 
authorities, though he added that he would sym- 
pathetically consider any application from them. 
In view of the abnormal times, he was also prepared 
to consideron its merits any well-considered scheme 
for a toll bridge, provided provision was made for 
freeing such bridge within a reasonable period. He 
added, what is very true, that the construction of 
a bridge must primarily depend on traffic condi- 
tions, to which other considerations must be 
subordinated. 


Tue INSTITUTION OF PROFESSIONAL CIVIL 
SERVANTS. 


We have often called attention to the useful work 
which is being done by the Institution of Professional 
Civil Servants on behalf of those whose activities in 
our Government departments require technical 
knowledge of one kind or another. A perusal of 
the Presidential Address delivered by Sir Richard 
Redmayne at the twelfth Annual Meeting, which 
was published in the last issue of State Service, 
indicates that this work was equally successful during 
the year under review. The Institution, as might be 
expected from its membership, is sober in outlook 
and prudent in action, as is shown by the fact that 
it has so far succeeded in restraining those with 
whom it is associated from embarking on a public 
campaign on a national scale, the primary object 
of which would be the raising of the whole standard 
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of Civil Service remuneration. It has taken this 
course because, as we should consider quite rightly, it 
felt that such a campaign would alienate rather than 
enlist public sympathy and in spite of the fact that 
it has grievances of its own, which ought before now 
to have been rectified. Moreover, negotiations for a 
final consolidation of salary with bonus will shortly 
commence and if the official proposals for this con- 
solidation are demonstrably unfair the active 
sympathy of the public will be desirable. Such 
sympathy will be more easily forthcoming if interest 
has not previously been dulled by demands for a 
higher standard of living. In other words, sound 
strategy demands that at present forces shall be 
concentrated rather than distributed. Yet another 
reason for holding back for the moment is that the 
main object of the Institution is to secure for its 
scientific members at least the standards of re- 
muneration, which prevail on the professional side 
of the Service. A report whose implementing would 
at least have done something in this direction has 
been held up for nearly three years, although its 
recommendations were supported by the Royal 
Commission on the Civil Service. This being so it 
is suggested that the proper course for all civil 
servants to pursue is to work for the removal of 
obvious anomalies and the elimination of patent 
disabilities, rather than to start a general campaign 
of the character mentioned. In the first place it 
would be more likely to be successful and in the 
second place it would go to the root of what is a 
real evil. On the other hand, it cannot be said 
that, taking everything into account, the Civil 
Service as a whole is inadequately remunerated, 
and to attempt to prove the contrary might easily 
provoke public hostility. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE Institution of Mechanical Engineers, in hold” 
ing its Summer Meeting this year at Edinburgh, has 
allowed nearly two generations to pass since its 
last visit there. In the 46 years that have elapsed 
between 1887 and 1933, numerous industries, some 
scarcely thought of at the time of the first visit, 
have been established within the limits of the capital 
city. Whilst this expansion has added to the pro- 
fessional interest of the meeting it is pleasant to 
note that Edinburgh’s characteristics of culture, 
beauty and historical interest have not thereby been 
diminished. A reference to the Transactions of 
1887 shows that the programme for the meeting was 
a heavy one. No less than eight papers were con- 
tributed, though only six were actually discussed 
and, in addition, a technical evening lecture was 
given by Sir William Thomson, afterwards Lord 
Kelvin. Out of a total membership of 1,674 there 
was an attendance at the meeting of 276 members 
and 65 visitors, a percentage which, if it had obtained 
with the present membership of some 11,300, 
could scarcely have failed to prove unmanageable. 
The roll of the present meeting showed 224 members 
and 162 visitors, and the programme included a 
single paper only. 

The majority of the members assembled in Edin- 
burgh on Monday, May 29, the proceedings opening 
on Tuesday, May 30, at 10 a.m., with a meeting in 
the Usher Hall, at which the President of the 
Institution, Mr. Alan E. L. Chorlton, C.B.E., M.P., 
the council, members, and ladies, were received by 
the Right Hon. William J. Thompson, J.P., 
M.I.Mech.E., the Lord Provost of Edinburgh, 
Sir Thomas H. Holland, K.C,8,I., K.C.1L.E., D.Sc., 
LL.D., F.R.S,, Vice-Chancellor and Principal of 
the University of Edinburgh, and the members of 
the Edinburgh reception committee. The Lord 
Provost, in welcoming the Institution to Edinburgh, 
on behalf of the City, said that he had additional 
pleasure in doing so from the fact that he, himself, 
wasa member. He believed the engineering industry 
was of immense importance to the world at large and 
the Institution of Mechanical Engineers was of 
corresponding importance to the industry, There 
had been enormous advances made since the last 
visit, greater in fact than those which had taken 
place in any other industry in the last half century, 
and a great deal of credit for this belonged to the 





Institution. He hoped the next visit would take 








| 628 








place at a shorter interval than had elapsed since 
the last one. 

Sir Thomas Holland followed, with a welcome on 
behalf of the University of Edinburgh, and dealt 
chiefly with the allegation that the increased 
efficiency of the mechanical engineer in providing 
improved means of production was responsible for 
the present low prices of basic raw materials. He 
could not agree. As a mining engineer he was sure 
that mechanical efficiency had saved many mines 
from extinction in times of depression—efficiency 
operating not only in the processes of mining, but in 
the transportation of products to more distant 
markets, Before the war it was feared that the neg- 
lect of science and technical education in this 
country was resulting in loss of leadership to it. 
The rapid development that had taken place since 
the war, whilst it indicated that we had been 
running risks, showed also that the efficiency of 
the engineer nowadays was not diminished. To 
take only the case of the internal-combustion 
engine, the engineer had gained leading places for 
Great Britain in air speed, altitude and long distance, 
and for speed on both land and water. 

Mr. Chorlton, in acknowledging on behalf of the 
Institution the courtesy extended to the members 
by the City and the University, pointed out that the 
former possessed a very early example of town 
planning, in the beautiful “‘New Town” to the 
north of the ancient city, and referred apprecia- 
tively to Sir Thomas Holland’s work for education 
and that in connection with Admiral Fisher in oil- 
engine naval developments. He then dwelt upon 
the share the Institution took in encouraging inven- 
tion, the need for which was, to-day, greater than 
it had ever been. 

At this point, the Lord Provost and Sir Thomas 
Holland retired, as also the ladies of the party, for 
whom a drive round the outskirts of Edinburgh 
and a visit to Craigmillar Castle had been arranged. 
An ordinary general meeting was then constituted. 
After the minutes had been read and the routine 
business transacted, the President announced that 
Mesars. Cox and Danks, Limited, had _ kindly 
consented to permit the members to inspect the 
ex-German battleship which had recently been 
towed from Scapa and was now lying at Rosyth, 
on Saturday morning, June 3. 


Tue Propuction oF ALUMINIUM. 


The President then called upon Mr. George Boex, 
B.Se. (Eng.), to read a paper entitled “ The Alumi- 
nium Industry in Scotland.”” We commenced to 
reprint an abridgment of this paper in our last 
week's issue, page 592, ante, and conclude it in 
this issue, page 633. Mr. Boex was only able, in 
the time allotted to the paper, to give a brief abstract, 
which he concluded by a short account of the 
present varieties of aluminium and its alloys, which 
he had prepared since the paper was printed. The 
paper was further illustrated by an extremely wide 
range of parts made from aluminium or its alloys, 
displayed in front of the platform. 

The President, ‘n announcing the meeting open 
for discussion, said that reference had been made 
in the paper to the increasing use of aluminium in 
railway and other rolling stock. In this connection, 
it was worth remembering that reduction of weight 
in such stock was not only desirable as resulting in 
less weight to be hauled, but was of importance as 
lowering the hammer-blow effect. He also referred 
to the difficulties which had arisen in the past from 
corrosion in aluminium and the necessity of further 
research in the direction of preventing it. 

The discussion was opened by Captain W. P. 
Digby. There was hardly a section of the many 
interests covered by the Institution, he remarked, 
that was not touched upon by one phase or another 
of the industrial development deait with in the paper. 
Bulk transport in many forms, alloys of a wide range 
of application, and highly-organised factory pro- 
cesses, were all treated. The paper was a tribute 
to the courageous foresight of the British Aluminium 
Company and to its bold forward policy. It 
could also be looked upon as a sequel to the paper 
read at the Summer Meeting in Canada last year, 
on the Toronto hydro-electric system, as would 
be clear when the members had visited the Loch 
Rannoch and Tummel Bridge works. The point he 





wished to make here was that at these works was 
to be seen hydro-electric plant, wholly British, 
which would compare very favourably with the 
plant in that province of the Dominion. 

The increasing size of furnaces had been referred 
to in the paper, but there had been as notable 
increases in the size of the water turbines and gene- 
rators. Vertical and horizontal turbines of over 
20,000 h.p., at speeds of 500 r.p.m. and 300 r.p.m., 
were only part of this story of growth ; the pipe line 
features were no less remarkable. He recollected 
what an outcry there had been when the 39-in. 
pipe lines for Kinlochleven had had to be ordered 
in Germany; indeed, certain articles in a portion 
of the daily press had been freely used as propa- 
ganda by the Continental firm making the pipes. 
This was about 20 years ago. But the Lochaber 
pipe lines of 69 in. and upwards in diameter had been 
made in Great Britain. These were followed by 
the Rannoch 96-in. diameter lines, and at Tummel 
Bridge there were lines 150 in. in diameter now 
under construction, also British. The daily press 
had said nothing about this work, which was 
somewhat of a pity, in view of the hydro-electric 
developments taking place within the Empire. 
There was no demand, whether for high- or low- 
pressure work, for medium or for large units, for 
pipes, turbines or valves, that could not be under- 
taken in this country. 

Mr. Councillor C. B. Aldridge, J.P., said that the 
commercial aspect of the industry demanded con- 
sideration. Mr. Boex’s paper and examples indi- 
cated the extent to which aluminium was now 
employed in engineering, but there were still many 
other uses to which it could be put than those illus- 
trated, particularly British aluminium, which could 
be reasonably claimed to be the best in the world. 
There was, indeed, a certain country, protected by 
a high tariff, in which the users of the metal preferred 
to buy British aluminium for particular purposes 
instead of the native product. In spite of this 
reputation for quality, however, there was a quan- 
tity of less reliable material imported into this 
country, the British tariff being too low to be truly 
protective. 

Mr. T. Ross, referring to the use of aluminium in 
rolling stock, stated that the Edinburgh Corporation 
Transport Department had recently built a tramcar 
of which the body was composed of aluminium- 
alloy sections, castings, and sheets. The framework 
was of special sections of Duralumin and aluminium 
put together in a manner not unlike a modern steel- 
framed building. The interior and exterior panel- 
ling was of silicon-aluminium alloy of various gauges 
and deeply formed, so that, in conjunction with the 
special section, a stiff structure was secured. Castings 
were used for brackets and similar purposes. The 
reduction in unloaded weight in the car body due 
to the use of aluminium was approximately 12 per 
cent. per seat over wood as used in the ordinary 
manner. This car had been in service for about 
twelve months and had proved completely satis- 
factory. It could be inspected by members who 
were visiting the works of the Transport Department 
that afternoon. 

Mr. Horace L. P. Boot, referring to a personal 
connection with bauxite mines in the South of 
France some years ago, said that he supposed that 
this region was the source of most of the ore used 
in the works described in the paper. It was to be 
hoped that British, or at least Empire, mines could 
be developed as a main supply, and it was regret- 
table that the bauxite from the Irish mines had not 
proved to be satisfactory. The difficulties con- 
nected with grinding related in the paper were in 
line with his own experience, and he agreed that 
the ring-roller mill was the least unsatisfactory of 
all the types. The rotary calciner, which was 
practically the same as a cement kiln, no doubt 
required great care in lining. The lining was 
generally a source of trouble in cement kilns, and 
he would be interested to see an analysis of the 
lining used for a bauxite calciner. Dust removal 
was an important point dealt with in the paper, 
but the matter might even be more strongly stressed. 
In view of the very large quantities involved, even 
1 per cent. was a serious amount to be allowed to 
escape to the atmosphere, as this amount expressed 





in tons would be found to be considerable. He | 
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thought the lack of information in the paper as to 
costs was to be regretted. Some figures relative to 
the cost of the oil used as fuel in the calciners, for 
example, would have been interesting, particularly 
in view of the recent tax imposed on heavy oil. It 
might be found that, although a protective tariff 
has been imposed on aluminium, the taxation of 
one of the raw materials used in the industry, viz., 
oil, would be equivalent in effect to the removal of 
the tariff. 

Professor Dempster Smith, M.B.E., was of opinion 
that the value of the paper had been to some extent 
restricted by reticence, doubtless imposed on the 
author by his company, as to details of manufacture, 
the major part of the matter already existing in 
standard text-books of fairly considerable age. This 
attitude was to be deplored, and he suggested that 
a more open policy would not prove disadvantageous 
to the firm. It was common to find that those 
sections of industry which had made a fetish of 
secrecy were the most backward in development, 
e.g., the foundry trade and the wire-rope trade, 
and examples, e.g., the Mond Nickel Company and 
the Vanadium Corporation of America, were not 
lacking of firms who had pursued a policy of the 
utmost possible frankness as regarded technical 
information with marked success. 

Continuing, Professor Smith commented on the 
statement made in the paper that aluminium could 
be refined. The ordinary literature of the subject 
on this matter stated that aluminium could not be 
refined. The principles commonly applied to the 
refining of other metals would certainly fail with 
aluminium, and it would be interesting to have some 
indications of the principles upon which the refining 
of aluminium was based. He then offered the 
suggestion that certain matter which did not come 
within the scope of the paper might well form the 
subject of another paper by members of the alumi- 
nium-producing company’s staff. Such papers 
would be welcomed by the North-western branch 
of the Institution, at least. Information on the 
properties of aluminium and its alloys from the 
user’s point of view was not very full, was scattered, 
and probably not up to date. The British Alumi- 
nium Company’s unique experience and its three 
research laboratories should provide unrivalled 
opportunities for an authoritative and comprehen- 
sive survey of the subject. The consequent aware- 
ness of the technical world of the spheres of useful- 
ness of aluminium and its alloys could not but be 
to the interests of the firm. 

Mr. E. R. L. Fitzpayne dealt with the matter of 
the increased use of aluminium in transport. If 
this were to continue, costs would have to decrease, 
though it was true that the machining costs were 
less than those of cast iron, and that the castings 
were, perhaps, more reliable. He then quoted 
recent opinions of transport authorities that alumi- 
nium should not be used for connecting-rods nor 
pump bodies. The former should be of steel and 
the latter of a material more resistant to corrosion 
than aluminium. 

Mr. E. Bruce Ball said that early visits to 
Kinlochleven and other works had given him the 
impression that the various processes were con- 
ducted in some secrecy, and he was surprised to 
find such a full account given in the paper, which was 
most interesting. He then described the vortex 
conditions he had observed in the tunnels of the 
hydro-electric plant, which point, he observed, 
could have been made clearer had he been able to 
show some photographs that he had of them. 

Professor F. C. Lea, O.B.E., D.Sc., referring to 
the hydro-electric schemes described in the paper. 
said it would appear that the cost per unit of 
current must be heavy, seeing that the works had 
been constructed for a much larger power consump- 
tion than they were actually taking at the present. 
It had been suggested that aluminium castings were 
easier to make than, say, cast iron. This must, 
however, be received with caution. At the same 
time, some excellent work was done in aluminium 
by die-casting, and this method might receive more 
attention. The method of taking test-pieces of 
aluminium castings by strips forming part of the 
casting was apt to be misleading, as experience 
with thousands of castings during the war had 
proved to him. He considered that test-pieces 








JUNE 9, 1933-] _ 


ENGINEERING. 


629 








650-TON MARINE TURNTABLE SLIPWAY AT LORIENT. 













































MR. W. GORDON GLOVER, M.I.MECH.E., ENGINEER. WESTMINSTER. 
Zab. 
Fig. 25.. y 7 WN 
hf ZEN 
ar = 4b . Ee —— 
‘ 4 mS 7 Va Ma iA \ ‘ \ i} 
: : PROPRIA 
AE matt T= Se eS a oy ae 
: On eo ' 
= 
Fig.26 ae 
he et A ‘a af 3 
605><——----- 2360--------- ->}<--1194-—->1< -------------- 3605----------- { 
eS ee | [Te 
' i 
| ed 
A Se 
i=] i 
t | 
N 
! | 
| 


a 
; 
| 


--~1180 - 





~-3--=---she----1180 -- 


ae 


~~ 


should be cast in separate moulds, poured, of course, 
at the same time as the casting concerned. Turning 
to the Table of the properties of aluminium and its 
alloys which had been prepared by the author since 
the paper was written, Professor Lea observed that 
most of the information given in it was well known, 
and he felt that it could be expanded with advantage. 

Mr. R. W. Allen said that the fine examples of 
aluminium work exhibited showed that practical 
results had already been widely attained. He 
thought, however, that engineers were rather apt 
to accept what was put before them without ques- 
tion. Proper consideration was necessary for each 
particular purpose for which aluminium was pro- 
posed, and with a reasonable degree of caution the 





metal could be still more usefully employed. Work- 








ing on these lines, it had been used for naval work 
to a considerable extent. 

Mr. Boex, on being called upon to reply, said that 
he would do so fully in writing, for record in the 
Transactions, as time did not permit him to deal 
with the various points raised verbally. He would 
remark, however, that the reputation of aluminium 
had suffered because of the popular conception that 
it was light and cheap, its other properties not 
having received adequate consideration. 

After the Secretary had read a list of individuals, 
organisations, and firms extending hospitality and 
facilities to the members, a general vote of thanks 
was vigorously accorded on the motion of the 
President, and the meeting adjourned. 

(Z'o be continued.) 


650-TON MARINE TURNTABLE 
SLIPWAY. 


(Concluded from page 561.) 


Havrinea described the main structural work of the 
slipway, it will be convenient next to deal with 
the haulage gears, of which the principal one is 
illustrated by Figs. 25 to 27,annexed and on page 630. 
The main haulage gear is situated in direct line with 
the slipway track, and serves to haul the cradle 
and vessel up the slipway and on to the turntable. 
As will be seen, there is no repair berth in line with 
the main track, but five positions are disposed 
radially and symmetrically on either side of the 
main-track centre line. Each repair berth has to 
be furnished with a haulage gear to work the vessel 
and cradle off the turntable on to the berth and 
subsequently back again. Since this haul is on the 
level, relatively small gears suffice. 

The main haulage equipment is designed to handle 
the maximum load on the incline at a speed of 
2-3 m. per minute. The gear consists of main and 
down-haul wire ropes, balance and down-hau! 
pulleys, and an electrically driven triple-drum winch 
arranged for two-part haulage for drawing the 
cradle up the slipway and a single-part down- 
haulage. The main rope is 178 mm. (7 in.) in cir- 
cumference, the down-haul being of 89-mm. (34-in.) 
rope. Both are of 6/37 construction. The motor 
is of 55 brake horse-power capacity, the transmission 
system being clear from the drawings, Figs. 25 and 
26. Either drum may be operated on the double- 
purchase system, independently. A change-speed 
gear is provided enabling approximately half-loads 
to be handled at a speed of 4-6 m. per minute. It will 
be seen in Fig. 2, Plate XX XIII ante, that the main- 
haul is wound in on the two large outside drums, the 
down-haul being wound on a centre barrel. The 
down-haul cable is taken round sheaves not far 
from the winch-house, so as to offset the run of this 
rope, which is carried on small pulleys alongside the 
main track to sheaves near the foot of the slipway ; 
here it is again brought in to near the track centre. 
The winch is provided with a solenoid brake, and 
in addition, each main drum can be held by a hand- 
operated post brake. The down-haul drum can 
also be held by a further post brake. Whether 
lowering the load under power or launching free 
under control of the drum brakes, the speed of the 
main and down-haul ropes is identical. The electric 
control is of the contactor type and is interlocked 
with the controls of the main hydraulic rams and 
the locking rams of the turntable, and also with the 
table-rotating gear and the haulage gears of the 
radial berths. 

As already stated, one radial berth is in service, 
and a second, for vessels up to 350 tons, has just 
been completed, both in the positions shown in 
Fig. 2. The overall length of the first berth is 
64 m. (210 ft.), to take the maximum size of vessel, 
and of the second berth is 53 m. (173 ft.). The 
berths are fitted with four lines of cast-iron rails 
of similar spacing to those of the main slipway 
track, in order to take the same cradle. Inde- 
pendent haulage gear is furnished at the end of 
each berth, on the endless principle, there being 
two parts of combined chain and wire rope, each 
driven by a chain wheel at the winch. The wire- 
rope part is worked round equalising pulleys, and a 
pair of return pulleys at the turntable end of the 
berth. The equalising pulleys are mounted on a 
bogie running on the centre track, and provided with 
drawbars for connection to the cradle on which the 
vessel to be berthed has been hauled on to the turn- 
table. The chains are of 40 mm. diameter, with a 
proof strength of 30 tons, while the wire rope is 
105 mm. (4 in.) in circumference with a breaking 
stress of 56-5 tons. The gear is driven by a 25-h.p. 
motor, the drive being through reduction gears to 
give a speed of 3 m. per minute. 

We next propose to deal with the cradles, two of 
which have been furnished. Dealing first with 
that provided for the 650-ton vessels, this cradle is 
of norma! design except that it is of the articulated 
type, built in five sections, so that any one section 
may be removed, if necessary, to afford access to 
keel or bottom damage. The whole cradle gives a 
keel-block line of 43 m. (141 ft. 1 in.), the extreme 





width over the bilge arms being 10-8 m. (35 ft. 5 in.). 





The midway of the cradle consists of five longitu- 
dinal girders each 1 m, wide by 276 mm. deep, 
coupled by drawbars and pins. The girders are 
built up of steel channels with continuous fiush- 
riveted top plates, forming a base for the keel 
blocks. The sideways consist of girders 400 mm. 
wide by 276 mm. deep, built of two channels with 
top and bottom plates. The bilge arms, six in 
number, are sloped slightly towards the centre of the 
cradle ; the arms, as well as all cross and diagonal 
braces, are removable, to allow of a vessel being 
blocked off and the cradle removed from under- 
neath, if desired. ‘The rollers are of cast-iron, chilled 
on the tread, and have single flanges. They are | 
cast round their axles. The axle bearings are of | 
cast-iron fitted with gunmetal bushes. The keel | 
and bilge blocks are of oak, the former being fitted | 
with renewable cap-pieces, and the latter with the 
necessary running gear for inhaul. The height of 
the keel blocks above rail level is 900 mm. The 
main haulage attachment consists of two pairs of 
forged-steel drawbars riveted to the forward 
section, for coupling to the drawbar frame of the 
haulage-gear balance pulley. 

The smaller cradle, of 350 tons capacity, presents 
a number of novel features. Due to the variety in 
types and sizes of the fishing craft making use of the 
slipway, it was found that a great deal of time was 
spent on each operation in preparing bilge blocks 
to suit, and it was thought that great savings would 
be possible if mechanical bilge blocks could be 
adopted embodying provision for self-alignment | 
and self-adjustment. This cradle therefore embodies 
features of this nature, developed by Mr. W. G. | 
Glover. This system of bilge blocks can be adapted 
to practically any modern cradle, but in this instance 
the opportunity presented itself of designing one 
specially to take them. The result is shown in 
Fig. 28, which gives a drawing of the half-cradle, | 
with a block in position and in contact with the 
hull of a trawler having a typical rise of floor, though | 
the arrangement adapts itself to a very wide range 
of hull forms. 

The double blocks are carried in an equi-armed, 
pivoted lever, supported on posts moving in vertical 
guides. The inclination of the blocks, individually 
and as a pair, is automatically adjusted to the form 
of hull as the blocks are moved upwards into 
contact, by means of the large wedge which is 
traversed in or outboard by means of a horizontal 
screw. The latter is operated by a hand-wheel at a 
convenient height above a docking platform, 
through bevel gearing. Each block is independently 
controlled, but the operating hand-wheels are so 
placed that opposite blocks can be brought into 
contact with the hull simultaneously. 

Blocks of this type may be operated by hydraulic, 
electric, or other power. Normally hydraulic power 
would be preferred, and in this case the elevating 
wedges each embody a small ram, all acting together, 
so that one control movement would raise the blocks 
in unison, when each would make contact as required 
by the hull form. Such a system is equally appli- 
cable to floating and graving docks, when control 
would be from the dock side, all blocks being 
operated simultaneously. 

We have already referred briefly to a few of the 
interlocking features introduced with the object of 
making operation fool-proof. These are only a few 
of the devices incorporated in the complete system 
of protection which has been adopted. All move- 
ments are completely interlocked, and no one can 
take place before those properly preceding it have 
been carried out in the correct order. For example, 
the bolts locking the turntable ia its inclined posi- 
tion cannot be withdrawn until the main haulage 
gear has drawn the cradle into the set position on the 
turntable. When this has been accomplished the 
main haulage drive is cut out and it is possible to 
start up the pump controlling the bolts. When 
these have been drawn, pressure can be applied to 
the lifting rams and the table levelled, when power 
is cut off from the rams but supplied to the locking 
bolts for the beam. These bolts remain in position 








until the previous operation, when lowering a vessel 
has been completed. 
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periphery. In this connection the automatic elec- 
trical control serves two functions. The first action | 
is to slow the movement down, while the second | 
cuts power off within + 50 mm. of the true regis- | 
tration for the berth required. It is then possible 
to start the pump for the directional locking bolts, 
to bring the rails on the berth and table into exact 
registration. A series of complementary actions 
follow one another when discharging a vessel. 

From the foregoing account it will be obvious 
that the authorities at Lorient possess a thoroughly 
effective means of docking vessels up to the limit of 
the tonnage chosen, which is adequate for all 
fishing vessels likely to make use of the port. The | 
general principle of the scheme has never previously | 
been utilised, but it is clearly one which presents 
considerable possibilities, and is particularly suitable 
for a fishing port, where expeditious handling is of 
extreme importance in a busy season. 


THE ERREN HYDROGEN ENGINE, 


Tue Erren hydrogen engine was described by Mr. 
E. P. Heinze, of Berlin, in our issue of November 18 
last, page 607. This article aroused the interest of 
many engineers, the more so, in that there was a 
widely held impression that the use of pure hydrogen 
in internal combustion engines was impracticable owing 
to knock arising from the great rapidity of the com- 
bustion. The tests described by Mr. Heinze show 


in London, where a Diesel engine converted to run on 
hydrogen has, for demonstration purposes, been 
installed at the Albion Works, Grayling-road, N.16. 
The engine in question is of the two-stroke type, being 
of single-cylinder form, with a cylinder 232 mm. in 
diameter by 280 mm. stroke. With normal oil fuel 
it developed 20 brake horse-power when making 350 
r.p.m. As converted to run with hydrogen, it is 
stated that at the same speed the output is about 30 
brake horse-power. The hydrogen is supplied from 
a standard hydrogen bottle, being, on its way 
to the engine, passed through a reducing valve. It 
is fed to the engine at a pressure of about two atmo- 
spheres, the injection being made early in the com- 
pression stroke. The compression ratio is 11 to l, 
but in spite of this high figure the engine is stated to 
run quietly at all loads. The ignition is by spark. 
It is claimed that for motor car work about 4} cubic 
metres of hydrogen at N.T.P. are equivalent to a 
gallon of petrol. The hydrogen, it is suggested, can 
be cheaply provided by generating it electrolitically 
under a pressure of 3,000 Ib. to 4,000 lb. per square 
inch, taking the energy required from electric power 
stations during periods of light load. 


Disposat oF Dockx-Worxks Buitpinc PLANT AT 
Sournampton.—The disposal of the machinery and 
plant used on the construction of the new dock works 
at Southampton has been put into the hands of Messrs. 
George Cohen, Sons and Company, Limited, 600, Com- 
mercial-road, London, E.14. The material, which will 
shortly be on sale at Southampton, includes 18 standard- 
gauge locomotives, 16 steam locomotive cranes, 3 steam 


| conclusively that this fear was unfounded, and that 
| very smooth running was secured even with high 
}compression ratios. Those interested have now an 
| opportunity of seeing one of these engines at work 


shovels, 7 electric derrick cranes, 300 railway wagons. 
@ concrete-mixing plant having a capacity of 1,000 cub. 
yards a day, and 1,500 tons of rails, and upwards of 
35,000 sleepers. 


With the lifting beam locked it becomes possible 
to supply power to the motor for rotating the table. 
The speed of rotation is 3 m. per minute at the 
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LABOUR NOTES. 


On the recommendation of the executive committee, 
a national delegate conference of the Miners’ Federation 
of Great Britain, held in London last week, unanimously 
adopted the following resolution :—‘‘ This conference 
having heard the report of the executive committee, 
regrets to learn that, following the refusal of the Mining 
Association to negotiate, the Government have taken 
no definite steps to implement by legislation the 
national machinery for the settling of wages and condi- 
tions for the mining industry. Inasmuch, however, 
as the Government now inform us that they are trying 
to secure an extended guarantee of present wages, this 
conference stands adjourned, and the officials are 
empowered to watch developments closely and, if 
necessary, recall the delegates to London.” 





According to an official report circulated at the 
close of the conference, Mr. Peter Lee, the president of 
the Federation, who presided, replied to the state- 
ment of Mr. Evan Williams, the president of the Mining 
Association, that the suggestion of a crisis in the 
industry next month was entirely untrue and that it 
was remarkable that the Miners’ Federation was now 
using the threat of a national strike in an attempt to 
force a national settlement on the owners. Mr. Lee 
said: ‘‘ Let me tell Mr. Evan Williams that we have 
no desire for a national stoppage, but I say unhesita- 
tingly that the line of action taken by the mine- 
owners, unless checked by the Government, will inevi- 
tably lead to a stoppage in the coal trade at some time— 
very likely in the not far distant future.’ Mr. Lee 
appealed for wisdom to prevent a stoppage, and added : 
‘“* But we cannot allow the district methods of striking 
here and striking there by the mine-owners for a 
reduction at one place and then at another. That 
method must be scrapped for ever and a new one 
established.” pause 

The text of the Unemployment Insurance (Expiring 
Enactments) Bill, introduced by Sir Henry Betterton, 
the Minister of Labour, was issued last week. An 
Explanatory and Financial Memorandum states that 
the object of the measure is to continue in force until 
June 30, 1934, certain enactments relating to unem- 
ployment benefit and transitional payments which 
are at present limited to expire on June 30, 1933. 
The principal matters with which these enactments 
deal are (a) the power to make transitional payments 
to certain claimants who have not the necessary contri- 
bution qualification for unemployment benefit ; (6) the 
method of taking into account, for the purpose of 
determining need in connection with transitional pay- 
ments, wounds and disability pensions, workmen’s 
compensation, investments, and dwelling-houses ; 
(c) the removal of anomalies in connection with certain 
classes of claimant; (d) the rate of benefit for adult 
dependents (the present rate of 8s. would otherwise 
fall to 7s. a week); (e) the substitution for the 
“‘ genuinely seeking work ” condition of a disqualifica- 
tion for failure to apply for, or refusal to accept, suitable 
employment; (f) provision of approved courses of 
instruction for juveniles. Clause 1 (2) provides that the 
cost of continuance in so far as it relates to expenditure 
which is at present defrayed by the Exchequer, shall 
continue to be so defrayed. It is estimated that the 
additional charge to be so defrayed will amount to 
about 30,000,000/., of which 22,500,000/. will fall in 
the current financial year and the balance in the ensuing 
financial year. 





When the Bill comes up for second reading in the 
House of Commons on Wednesday next, thedollowing 
amendment will be moved on behalf of the Labour 
Party :—‘ That, whilst realising the necessity for con- 
tinuing certain temporary provisions in the Unemploy- 
ment Insurance Acts, this House cannot assent to the 
second reading of a Bill which fails to remove the 
injustice inflicted by the reductions in benefits and the 
imposition of a means test, and continues in force 
provisions with regard to certain anomalies which 
have the effect of depriving many unemployed persons 
of their right to benefit.” The Anomalies Act, it will 
be recalled, was passed by the last Labour Government. 





Addressing a mass meeting of engineering operatives 
at Oldham, Mr. Charles Dukes, of the National Union of 
General Workers, said that the policy pursued by the 
employers of increasing production and reducing wages 
was bound to lead to an economic crisis and prolonged 
unemployment. Every step taken by the employers 
in that direction had made the economic situation of 
the country worse. The pre-war problem was the 
struggle between man and machine. We had now 
moved to the stage when the production of standardised 
commodities became almost entirely automatic. That 
was the revolution they had to face. It was not merely 
the application of motive power to increase production 





but a complete elimination of labour that was threat- 
ened.. At the high-water mark of trade’ unionism they 
had not more than 50 per cent. of the people organised. 
Out of 12,000,000 workers to-day there were only 
4,000,000 members of the different trade unions. Before 
concessions of any importance could be gained it was 
necessary that the percentage of members in trade 
unions should be considerably increased. The meeting 
adopted a resolution in favour of a 40-hour working 
week with present wage standards. 





A resolution adopted by the annual meeting of the 
National Union of Textile Workers instructed the exe- 
cutive committee to consult with the trade unions 
affiliated to the National Association of Unions in the 
Textile Trade and the Federation of Unions in the 
bleaching, dyeing, finishing, and calico printing trades 
“‘ with the object of making a simultaneous application 
for a substantial advance in wages.” The committee was 
asked to consider the advisability of the merging of 
basic wages and cost-of-living wages. 





Industrial News, a weekly publication of the Trades 
Union Congress General Council, states that at a recent 
meeting of the General Council, the National Union of 
Tailors and Garment Workers drew attention to a 
pamphlet on “ Wages and Profits in the Clothing 
Trades” issued by the Labour Research Department. 
The pamphlet, it was pointed out, contained a number of 
inaccurate and misleading statements and was calcu- 
lated to prejudice the union’s efforts in the negotiation 
of a new agreement in the clothing industry. The 
General Council decided to warn affiliated organisations 
that the Labour Research Department is in no sense a 
part of, or recognised by, the official Trade Union and 
Labour movement. 





The general council of the Trades Union Congress 
have registered a strong protest against the Govern- 
ment’s refusal to introduce a short Bill providing for 
compulsory insurance by employers against accidents 
to workers. Many instances are on record, it is asserted, 
of workmen’s compensation awards being nullified by 
the bankruptcy of employers. 





The weekly organ of the International Labour Office 
at Geneva states that a German Act dated April 12, 
1933, suppresses subsidies payable since October, 1932, 
in the form of tax certificates to employers who increase 
their staffs. Those who had qualified for such subsidies 
before March 31, 1933, may, however, continue to 
receive them until the end of June. A second of the 
schemes for encouraging employment, which formed 
part of the legislative decrees issued by the von Papen 
Government on September 4 and 5, 1932, is thus 
rescinded, the right to reduce wages on increase of staff 
having been abolished by the von Schleicher Govern- 
ment in the following December, after encountering 
opposition from the trade unions. It is estimated that 
the sums paid out in employment subsidies, or to be 
paid out during the transitional period, do not exceed 
120,000,000 marks. It was originally expected that the 
total for the whole year ending September 30,1933, 
would amount to 700,000,000 marks. 





In a statement issued on April 14, Miss Frances 
Perkins, United States Secretary of Labour, said that 
since a limit must be fixed to the fall of wages, in order 
to protect the purchasing power of the public, in some 
way or other minimum wage laws must be enacted 
as emergency measures, if not as permanent legislation. 
It was now the opinion of many that regulation of 
hours of work of men, as well as of women and.children, 
would be held constitutional because of the present 
industrial emergency. If that was true a minimum 
wage also would be held constitutional on the same 
reasoning. Though recognising the difference of 
opinion in labour circles as to the merits of the minimum 
wage, she maintained that State laws of this kind for 
women had worked well, and expressed the belief that 
they would improve conditions for men as well as 
women. 


Industrial and Labour Information gives particulars 
of two Orders in execution of the German Act of 
April 7, 1933, relating to the reform of the Civil Service, 
which have been recently issued, In one it is stated 
that all officials belonging to the Communist Party or 
its auxiliary organisations are considered unfit to be 
public servants and must be dismissed. Any person 
whose parents or grandparents were not or are not 
Aryan, and in particular any Jew, is to be considered 
as a non-Aryan person; this is also the case if one 
parent or one grandparent was or is of non-Aryan 
race, and in icular if one parent or one grandparent 
was or is of the Jewish religion. Officials who took 
up their posts after August 1, 1914, must prove that 
they are of Aryan descent and that they were at the 
front during the war, or that they are the sons or 








fathers of soldiers killed in action during the war. 
Proof must be brought in the shape of official docu- 
ments (birth certificates, parents’ marriage certificates, 
or military papers). If there is any doubt concerning 
the Aryan nature of an official’s descent, application 
must be made to the Federal Ministry of the Interior 
for an expert’s opinion. 

In the case of officials whose past attitude gives 
ground for the supposition that they will not support 
the National State in all circumstances, account must 
be taken of their political action, particularly since 
November 9, 1918. Every official is required to 
inform the authorities, on demand, to what political 
party he has hitherto belonged. The following are 
considered as political parties within the meaning of the 
Order: the Reichsbanner, the Republican Union of 
Judges and the League for the Rights of Man. The 
second Order, dated May 4, 1933, concerns workers and 
salaried employees in the service of the Federal Govern- 
ment, local authorities, public corporations, and those 
public undertakings which are also covered by the Act 
of April ‘7, 1933. Apart from certain variations in 
detail in respect of dismissal and payment, the regula- 
tions are the same as those relating to officials, except 
that the exemption made in favour of non-Aryan 
officials who took up their posts before August 1, 1914, 
is not reproduced. 

In connection with the formation of a German 
Labour Front, a Labour Senate is to be set up. Its 
membership is to be limited to 60, of whom 30 will 
be appointed by Mr. Robert Ley, president of the 
Prussian State Council and leader of the Committee 
of Action for the Protection of German Labour. In 
the course of an interview with representatives of the 
British and Swedish Press, Mr. Ley explained the 
future attitude of the new German Labour Front to 
foreign workers’ organisations. He said that the 
German Labour Front and the German workers would 
obviously repudiate international Marxism with all 
possible emphasis. The Second and Third Inter- 
nationals would therefore have finally lost justification 
for their existence, inasmuch as the Marxian branches 
in Germany had hitherto been the basis for the inter- 
national organisations. Relations with the workers 
of other States, however, would be maintained. The 
Labour Front would recognise and fulfil all obligations 
to the International Labour Office in Geneva, on 
condition, however, that German workers were placed 
on an equal footing with the workers of other countries, 
and that the representatives of other countries recog- 
nised that they were not to intervene in the internal 
affairs of Germany. 





At the first Congress of the Labour Front, Mr. Ley 
begged the Chancellor to take the organisation under 
his personal direction. Mr. Hitler announced that he 
was prepared to do so. The class war must cease, he 
said, and the German worker be given his rightful place 
in the organisation of the State and the reconstruction 
of the nation. He, personally, would make every 
effort with that end in view. 





The Fascist Confederation of Inland Transport 
Undertakings has communicated to the Head of the 
Italian Government interesting data concerning the 
size of the undertakings represented and the work of 
the organisation up to March 31 last. The Confedera- 
tion comprises 247 railway and tramway undertakings 
with property amounting to a total of 6,000 million 
lire, and 57,800 employees; 5 electrical transport 
undertakings with property amounting to 1,500 million 
lire, and 8,100 employees ; 590 inland shipping under- 
takings with property amounting to 70,000,000 lire, 
and 1,485 employees; 13,595 motor transport under- 
takings with property amounting to 851,000,000 lire, 
and 27,610 employees ; 9,950 sundry transport under- 
takings with property amounting to 146,000,000 lire, 
and 25,600 employees ; 3,670 undertakings providing 
occasional means of transport with property amounting 
to 430,000,000 lire, and 18,085 employees. In all, the 
Confederation includes 28,057 undertakings with 
property amounting to about 8,997,000,000 lire, 138,680 
employees, and a total wages bill of 830,495,000 lire, 
of which the railway and tramway undertakings provide 
about 350,000,000 lire. 





At March 31 last, the Confederation had concluded 
1,775 collective agreements, of varying territorial 
scope, for the regulation of conditions of employment. 
These agreements are distributed as follows :—Railway, 
tramway and inland shipping undertakings, 524; 
electrical transport undertakings, 2 (national agree- 
ments); motor transport undertakings, 885; sundry 
transport undertakings, 94; undertakings providing 
occasional means of transport, 270. All these agree- 
ments were concluded by negotiation between the 
competent organisations, without recourse in any case 
to the labour courts. 
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THE USES OF ELECTRICITY ON THE 
SITE OF CIVIL ENGINEERING 
WORKS. 


In a paper on “ The Uses of Electricity on the Site 
of Civil Engineering Works,” which was read before the 
Institution of Civil Engineers, Manchester and District 
Association, on Wednesday, March 29, Mr. G. T. 
Allcock said that in quarries, docks, harbours, builders’ 
yards and other places where machinery was per- 
manently installed, civil engineers made full use of the 
electric drive. Where, however, similar machinery 
was moved from one site to another, the tendency was 
to favour the internal-combustion engine. 

The driving unit of machinery used on site should 
be easy to start and stop, safe for operation by un- 
skilled labour, and be grit- and waterproof. A reason- 
able overload capacity was also necessary and the unit 
itself should run in good balance, so that vibration 
would not be set up when it was installed on a wheeled 
chassis. It should give steady and reliable service with 
a minimum of skilled attention and should be equally 
suitable for use on any site. Comparing the electric 
motor and the internal-combustion engine from these 
points of view it was found that with one exception the 
former was more favourably placed than the latter. 
That exception was that it must be suitable for use on 
any site, for owing to differences in the system of supply, 
the motor was at a disadvantage in this respect. 
Fortunately, supply conditions were being standardised, 
though the change would take many years. A further 
factor discouraging the use of electricity had been 
the reluctance of supply authorities to run mains for 
purely temporary services. As, however, a new 
building would always require electricity, it was now 
simply a question of laying a cable in advance of the 
time when it would be required by the final occupiers. 
Bearing these points in mind the tendency to favour 
driving by internal-combustion engines could only 
be regarded as retrograde and contrary to the logical 
development of mechanisation. 

The majority of machines used on site could be 
driven by standard motors, squirrel-cage units being 
employed for concrete mixers, hoists and cranes and 
slip-ring motors for mortar mills, stone crushers and 
other plant that had to start under heavy load. 
Protected and drip-proof motors were not suitable for 
thie class of work, since dust and moisture were 
deposited on the windings and the ventilating ducts 
might become choked, with consequent risk of break- 
down. Totally enclosed motors did not suffer under 
this disadvantage, but their weight and cost were against 
them. On the other hand, the totally-enclosed frame- 
cooled motor was very suitable and its extra cost, 
as compared with protected motors, would be amply 
repaid in freedom from breakdown and reduced 
maintenance costs. 

The drive of excavators was a more complicated 
matter, owing to the fact that the speed must decrease 
as the load increased. The motor must also be protected 
from damage if the machine stalled. For such work 
a steam-engine had an ideal performance characteristic, 
and the problem was to imitate its characteristics 
electrically. This could be effected by using the Ward- 
Leonard system of control in its complicated or simple 
forms, but for excavators not exceeding 4 cub. yd. 
capacity the expense of this would not be justified, 
and a constantly running squirrel-cage motor driving 
through a clutch would have to be used. As this motor 
was of the constant-speed type, its speed must be 
a compromise between those desirable for heavy and 
light digging and the operator, by the intelligent 
aid of the clutch, aided by certain mechanical contri- 
vances, must protect the prime-mover and excavator 
from damage due to stalling. 

The beneficial effects of an efficient driving unit 
would be lost unless it was possible to apply the power 
with a correspondingly high efficiency at the correct 
speed at the point where it was required. With 
alternating-current motors, it was desirable to use 
motors running at one of the standard synchronous 
speeds of 1,500, 1,000, or 750 r.p.m., and where space 
was a consideration, the highest speed that could be 
applied to the mechanism should be chosen. The 

uction to 125 or 150 r.p.m. should be carried out by 
machine-cut hardened gears, though where the mecha- 
nism was likely to choke or stall, a belt, which would 
come off the pulleys in case of trouble, was preferable. 

The wiring used must be safe, convenient and reason- 
able in cost. The incoming service, meters and main 
fuses should be housed in a temporary shelter, which 
might also form a central distribution point from which 
the cables fixed to the building or supported on poles 
radiated. The hoarding, which was invariably erected 
round the site in city areas, could also be used to 
carry ‘bus wires, individual circuits being led off at 
any point and run overhead, If suitable covering 
was used, cables could often be laid on the ground, 
and this was essential when the machines had to be 
frequently moved. 
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Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotation of the 
London Metal Exchange for “fine foreign’ and “ standard "’ metal, respectively. The prices shown for lead 
are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 801b. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market day, and the horizontal 
lines represent 1/. each, except in the case of the diagram relating to tin plates, in which they represent 1s. each. 
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DETACHABLE TRACTOR FOR COM- 
MERCIAL ROAD VEHICLES. 


Messrs. ScAMMELL Lorries, Limirep, 52-54, High 
Holborn, London, W.C., have recently placed on the 
market a new motor vehicle which, it is claimed, is 
particularly suitable for short-distance delivery and 
haulage work, especially in confined areas where traffic 
congestion renders the use of the ordinary lorry or van 
impracticable. Being low in first cost, economical in 
operation, and of high manceuvrability, it also possesses 
many of the advantages of the horse, and has therefore 
been called by Messrs. Scammell the “ mechanical 
horse.” 

This vehicle, of which illustrations are given in 
Figs. 1 and 2, is of the five-wheel articulated type, and 


consists of a three-wheeled tractor and a two-wheeled | 


carrier. For haulage purposes, as shown in Fig. 1, the 
forward end of the carrier is superimposed on the 
tractor, to which it is attached through a turntable. 
When detached, on the other hand, as illustrated in 
Fig. 2, the forward end of the carrier rests on jockey 
wheels, these wheels being carried clear of the ground 


when the two portions are joined together. An important | 


feature, which greatly facilitates operation, is that the 
connection between the tractor and the carrier is made 
by an automatic coupling, so that the latter can be 
instantaneously engaged or released. The tractor can, 
therefore, if necessary, be continuously employed and 
used with two or more carriers, thus increasing its 
earning capacity. 

The vehicle is being made in three types, namely, a 
3-ton unit with a 10-h.p. engine, a 5-ton unit with the 
same engine, anda 6-ton unit with a 15-h.p. engine. 
As, however, these are all of the same general design, it 
will be sufficient to describe the 3-ton unit. The tractor 
consists of a frame of pressed-steel channel section, 
ts in. thick, with flanges 2 in. wide, and a maximum 
depth of 6 in. The longitudinal members are con- 
nected in front by pressed-steel box ties, which carry the 
steering mechanism. Torsional stiffness is ensured by 
two tubular cross-members and diagonal stays. The 
engine is of the four-cylinder type, the bore being 2} in. 
and the stroke 3} in. The cylinders and upper half 
of the crankcase are formed of a single casting. The 
pistons are of aluminium alloy, and the fully-floating 


hollow gudgeon pins are secured by Circlips. The 
connecting rods are of steel, both they and the pistons 
being statically balanced. The crankshaft is of high- 
grade nickel steel, and runs in three white-metal steel- 
backed 1j-in. bearings. The shaft is dynamically 
balanced. The three-bearing camshaft is driven by 
cast-iron helical gearing which meshes with a steel gear 
on the crankshaft. A skew gear is formed near the 
centre bearing for driving the oil pump and distributor. 
The camshaft drives the side valves through flat-face 
mushroom head tappets, the valves themselves being of 
silicon chromium steel, and carried in detachable cast- 
iron guides. The clutch is of the single-plate type, 
while the gear box, which is bolted to the aluminium 
clutch housing is of cast-iron. All the gear wheels are 
of nickel chrome steel, with a face width of $ in. and 
3}-in. shaft centres, and run in ball and roller bearings. 
| Four forward and one reverse speed are provided with 
a central ball gear charge. The ratio in reverse is 
8-19 to 1, so that considerable precision in driving, 
| backing and coupling is possible. The engine, clutch 
| and gear-box are carried by a three-point rubber mount- 
|ing suspension. The 2-in. propeller shaft is of the 
Harley-Spicer tubular type with mechanical joints. 
| Forced lubrication is provided by a submerged gear 
| pump through an internal tube to the main and big-end 
bearings. The cooling system is of the thermo-syphon 
type. The driving axle is of the three-quarter floating 
type, the shafts being made of nickel chrome molyb- 
denum steel. It incorporates a four-pinion differential. 
The stamped steel hubs run on ball bearings, and the 
driving and torque reactions are taken by semi-elliptical 
underslung springs. The front axle is secured to the 
fork by spring-controlled steering arms which are pro- 
vided with adjustable friction dampers. The steering 
wheel rotates the vertically-mounted fork through spiral 
gearing. 

The design of the carrier frame varies according to 
the type of body fitted, but the straight frame normally 
employed is made up of pressed steel channel section, 
# in. thick with flanges 2 in. wide and a maximum 
depth of 6 in. It is braced by one 10-in. box and four 
channel section cross-members. As can be seen in 
Fig. 2, the front of the carrier is fitted with a turn- 
table to which an undercarriage is attached. This 
undercarriage is provided with the two wheels which 





support the carrier when it is detached from the tractor. 
To the turntable is also pivoted a transverse at 
the extremities of which are two small flanged wheels. 
To attach the carrier to the tractor the latter is backed 
into position so that these wheels engage with two ramps 
on the former. A further inwards movement causes 
the wheels to run up the ramps, the shock being taken 
by buffers. When the wheels have reached their 
extreme position, two steel claws on the tractor engage 
rollers on the beam and ensure automatic coupling. 
This coupling can be disengaged when required by 
operating a lever in the driver’s cab. The tractor 
and the carrier are both fitted with brakes, those 
on the former consisting of foot and hand brakes 
of the internal expanding type operating on drums 
on the driving wheels. A powerful hand-operated 
transmission brake is also fitted for emergency pur- 
poses. The carrier brake can be operated from the 
driver's cab by a separate hand lever, which is con- 
nected to a bell crank lever on the tractor and thence 
to a pin passing through the centre of the turntable. 
This brake is automatically engaged or disengaged 
when the carrier is coupled or uncoupled. In addition, 
the carrier is fitted with a separate parking brake. 

We are informed that the maximum speed of the 
3-ton and 6-ton models is about 30 m.p.h., with a 
cruising speed of 22 m.p.h. The maximum and cruising 
speeds of the 5-ton model are 22 m.p.h. and 16 m.p.h. 
respectively. The petrol consumption varies from 10 
miles per gallon for the 6-ton model to 16 miles per 
gallon for the 3-ton machine. The capabilities of the 
vehicle were recently demonstrated by manceuvring 
it on a hill at Whippendale Bottom, near King’s 
Langley, the gradient of which is 1 in 7. The load 
carried was 24 tons and the vehicle was satisfactorily 
started and stopped on the hill, and the trailer coupled 
and uncoupled in a number of different positions. 
Though the road is only 16 ft. wide, the vehicle was 
turned completely round without it being necessary 
to go into reverse. 


ALUMINIUM INDUSTRY IN 
SCOTLAND.* 
By Grorar Borx, B.Sc. (Eng.). 
(Concluded from page 593.) 


Carbon Works.—Until a few years ago the electrodes 
used in the aluminium-reduction furnaces were made 
in nearly all cases from petroleum coke from the United 
States and from shale-oil coke produced in the Glasgow 
district. These cokes were hard with a black sponge- 
like appearance and contained less than 1 per cent. 
ash and had a volatile content of 7 per cent. to 9 per 
cent. With the development of the “ cracking” 
process for the production of light oils the quantity 
of suitable coke available from the United States has 
decreased. The total production of coke from the 
Scottish oil industry has been taken for many years 
by the British Aluminium Company, but the quantity 
available is diminishing steadily year by year. Anthra- 
cite has been, and is still being, used to some extent. 
It can be obtained from South Wales with 2 per cent. 
to 3 per cent. ash and a volatile content of 7 per cent. 

To produce electrodes it is necessary to eliminate all 
the volatile content in the carbon materials, and 
therefore cokes and anthracites containing from 7 per 
cent. to 9 per cent. volatile matter will, after the 
devolatilisation process, have an increased percentage 
ash content, due not only to the loss in weight of the 
volatile matters driven off, but also to the loss of 
carbon which takes place at the high temperatures 
necessary to complete the devolatilisation. Messrs. 
William Baird and Company, of Glasgow, and Messrs. 
Pease and Partners, of Darlington, have succeeded in 
obtaining coke containing under 1-5 per cent. of ash, 
and occasionally, with rather special material, as little 
as 1 per cent. of ash; and as the volatile content is 
also under | per cent., there is no further increment 
of ash content as no devolatilisation treatment is 
necessary at the carbon works. The material is not 
ideal for electrode manufacture, but by suitable blending 
with other cokes it is used to a very considerable 
extent. 

One of the most promising raw materials for electrode 
manufacture is coke made by the coking of pitch. 
This pitch coke is produced in the United States and in 
Germany. In the latter country it is made in a 
modified form of horizontal coking retort, and it forms 
a very valuable material, low in ash and volatile 
content, hard, and having certain qualities which 
ensure its use in the aluminium industry. Apart from 
the solid carbons mentioned above, a “ binder” is 
necessary, and either this will consist of a special soft 
pitch or the electrode maker buys pitch and tar to his 
specifications and blends them in accordance with his 


THE 





* Paper read before the Institution of Mechanical 
Engineers at Edinburgh, on Tuesday, May 30, 1933. 
Abridged, 
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requirements. The actual process followed in the | factory, and used for the production of new electrodes. | touch the contents. The heat is transferred through 


production of electrodes will be clear from Fig. 7. 

In the case of cokes containing more than | per cent. 
volatile matter the devolatilisation or calcining process 
will necessitate special ovens, or the operation can 
be carried out in vertical-shaft furnaces supplied with 
an air blast. In this case weighed quantities of coke 
enter at the top, and the discharge is controlled by 
suitable moving slides from which the coke passes to 
coolers so as to keep the losses to a minimum. In 
this type of unit the losses are rarely under 15 per cent., 
of which 7 per cent. to 9 per cent. represent the volatile 
content, some 3 per cent. to 4 per cent. the loss in 
weight due to water driven off, and the remainder 
carbon, which is burnt by the air blast. The waste- 
heat gases are drawn off and pass into a Bonecourt 
waste-heat boiler, where steam is generated to be 
used in other parts of the process. When no calcining 
treatment is necessary a drying process is followed, as 
no trace of moisture must remain in the materials. 
The actual drying treatment is not an easy one since 
allowance has to be made for up to 10 per cent. of 
moisture, which should be reduced to one-tenth of 
1 per cent. In addition, dust losses must be kept to 
the minimum. In the case of electrode production 
the correct grading of the solid particles which are used 
is very important if a hard, dense electrode is to be 
produced. For this reason carbon drying is carried 
out usually after rough crushing of the material only 
and whilst it is still relatively big. 


| The presses used at Kinlochleven will each turn out 
40 electrodes per hour. They are of the vertical water- 
pressure cylinder type with a horizontal reciprocating 
table into which are fitted two containers. Whilst one 
container is under the ram of the press the other is in 
the open, the pressed electrode is being ejected and 
lifted away by a small hoist, and a fresh weighed 


charge of mixture from the mills is being tipped in. | 


The table moves over and the ram comes down on the 
loose plate over the paste. 


above the ram; the pressure is then increased to 
2 tons per square inch in the cylinder, corresponding 
to a total pressure of about 2,000 tons on the electrode 
being pressed. This pressure is maintained automati- 
cally over a given time, after which the ram is withdrawn 
and the table moved over. 

Owing to the high friction resistance of the mixture 
against the side walls of the container, the under- 
side of the electrode paste might not reach the correct 
pressure if the containers were fixed. In order to get 


true double-end pressure, the containers are supported | 


on small vertical low-pressure hydraulic rams and 
are free to move vertically, while the anvil on which 
the low die plate rests is fixed. 
as the pressure of the paste against the side walls 
becomes sufficient, the containers move downwards 
and the full pressure comes on to the fixed lower die 
plate and anvil. The lower die plate has a projection 














At first water at a pressure | 
of 400 Ib. per square inch is admitted to the cylinder | 


In operation, as soon | 


| the cell walls of refractory brick to the electrodes, 
|and the gases travel steadily round the furnace 
| in a ring, the supply of producer gas being moved 
| forward at fixed intervals of time. Actually it takes 
from start to finish some twenty-one days to bake 
electrodes. The cycle of preheating, baking, and 
cooling off will follow a very steady curve; in fact, 
every care is taken by means of pyrometric control to 
| ensure that the baking conditions are the same for 
all electrodes and are those laid down by the manage- 
ment. The thermocouples and optical pyrometers 
used are all connected to recorders, so that not only 
can the immediate past history of any particular cell 
be seen, but its heat position in relation to cells before 
and after can also be checked. 

The green electrodes are lowered into the cells b) 
means of an overhead travelling crane fitted with long 
tongs. A cell is 90 in. deep by 75 in. long and 20 in. 
wide. As the filling-in of electrodes takes place, 
carbon packing powder is poured in and around them 
in such a manner that each electrode is surrounded by 
a layer of powder. When the cell is filled a concret: 
lid is placed over it, and according to the position of 
the cell vis-a-vis to the firing point there will be a gent|: 
preheat as the waste gases pass along the outsic 
walls. As the firing moves along there will be an 
increase in heat until the time comes to receive the 
burning mixture of producer gas and preheated air. 
As the firing passes on, the outer walls of the cells are 
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the addition, in some cases, of butt ends of electrodes quired, therefore, and all that is 


returned from the reduction furnaces. The materials 
are stored in bunkers and are drawn off and weighed 
before going to the grinding units, which consist either 
of pan mills with perforated plates through which the 
material is discharged—the diameter of the perfora- 
tions being adjusted to suit the various materials used— 
or runner mills or ball mills. Each company has its 
own preference as to the type of plant which will give 
suitable grading of the grist. Weighing takes place at 
various stages of the process, before and after calcina- 
tion and before grinding, so that not only are losses 
known, but the correct proportions of the various 
materials can be arranged. 

Following the grinding comes a further quick-drying 
stage in case moisture has been picked up in stock 
bunkers, and mixing then takes place in steam-heated 
mixers of the Pfleiderer type. These mixers hold 
some 600 Ib. at a time, and when the material is hot 
the binder is added in weighed quantities; mixing 
continues until the appearance and feel of the mixture 
is judged to be correct by the foreman. The contents 
are then tipped into edge runners or “ pugging ” mills, 
where the mass is thoroughly kneaded. The edge 
runners have two rollers weighing 4 tons each and 
revolve at about 16 r.p.m. The temperature of the 
material is in the neighbourhood of 100 deg. C. when 
it is ready for the pressing ogeration. The binder is 
prepared at Kinlochleven by melting pitch and mixing 
in certain proportions with tar. After mixing, the 
binder is transferred to steam-heated vessels and is 
drawn off through steam-jacketed pipes to the cocks 
placed near the mixing units. The mixture is dis- 
charged from the pugging mills into a bogie which 
takes it to the press in action. The quantity necessary 
for one electrode is weighed in a scoop-shaped container, 
from which the contents can be tipped into the press 
container. 

The electrodes used in the aluminium-reduction 
farnaces vary from 10 in. by 10 in. by 12 in. high to 
a cube of about 17 in. The life of the electrodes in the 
furnace is seven to twelve days only. A portion of the 
electrode is not consumed and is returned to the carbon 


necessary is an intensifier to bring the 

final pressure in the press cylinder 

up to 2 tons per square inch. Whilst under pressure 
each electrode has been stamped so that it can be 
identified as to materials used, mix, binder, date, &c. 
After pressing, the electrodes are spread out on floors 
to cool and harden, as they are still very warm and 
sensitive to rough handling. At this stage they 
weigh from 70 Ib. to 280 lb., depending on the size. 
Apart from the production of electrodes, the factory 
has to provide carbon paste and carbon powders 
suitably graded for Kinlochleven and the other reduc- 
tion works to enable them to prepare the linings of 
reduction furnaces. 

The final act in the preparation of the electrodes is 
that of baking. At the outset all the volatile matters 
were extracted from the solid constituent of the elec- 
trodes, but there has been added from 16 per cent. to 
20 per cent. of binder made of tar and pitch ; during the 
baking operation about 50 per cent. of this binder will 
be coked and the balance driven off; in other words, 
the baked electrodes will weigh about 10 per cent. less 
than in the “ green ” or unbaked stage. The electrodes 
will be subjected to high temperatures and to severe 
oxidation conditions in the reduction furnaces, and, 
apart from the choice of the correct raw materials, on 
the baking operation will depend to a great extent 
whether the electrode will be unduly reactive or not 
to the action of air and oxygen at high temperatures. 
The ideal electrode will be as inert as possible, but 
carbon starts to react with the oxygen and the air at 
relatively low temperatures in the neighbourhood of 
600 deg. C. The electrode maker requires carbons that 
are least attacked by heat and air. 

The baking ovens are large brickwork erections, 


either above ground with openings in the side walls to | 


the chambers, or, alternatively, sunk so that the top 
is approximately level with the floor, in which case the 
electrodes are lowered into the cells. In the latter 
type of furnace the cells are so arranged that the 
preheated air and the burning and the burnt gases 
pass along the side walls of the cells and do not 
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swept by the air which has been admitted from behind 
and which will pick up heat by passing around the 
hot cells. The air naturally cools the cells gradually 
until they are cold enough to allow the lid to be taken 
off. The packing powder is sucked out and the elec- 
trodes are lifted out by tongs on an overhead crane. 
They are then placed on a roller conveyor, which 
takes them to the store ready for use, except that 
adhering packing powder has to be cleared off. A 
furnace of the type described will bake 130 ton of 
electrodes per week. 

In order to allow the electrodes to reach the correct 
temperature in baking, the cell walls must be relatively 
thin and have to be built to withstand the burning 
gases at temperatures in excess of 1,350 deg. C. This 
entails the use of a good grade of refractory brick. 
In addition, arrangements have to be provided for the 
volatile products to escape from the cells and to pass 
into the firing passages where they burn. The carbon 
packing powder is used not only to seat the electrodes 
properly and to prevent them from sticking together 
or softening during the heating stages, but also to 
prevent burning of the electrodes, which will take place 
if oxygen reaches them. An average grade of anode 
electrode will contain about 1 per cent. of ash, of which 
about 25 per cent. will influence the purity of the metal 
when the electrode is used. About 0-6 ton of elec- 
trodes will be used to produce | ton of aluminium, so 
the total metallic impurities contributed by the 
electrodes will be of the order of 0-15 per cent. The 
capacity of the works is in excess of 20,000 tons of 
electrodes per year. 

Reduction Works.—In the three factories producing 
aluminium in Scotland the methods followed are 
similar, so it will be sufficient to describe the working 
| of the Lochaber plant. The catchment area is 303 
| square miles, with an average rainfall of some 74 in. 
| perannum. Dams are built to raise and impound the 
| waters in Loch Laggan and Loch Treig, and these two 
lochs are being connected by a 2}-mile long tunnel. 
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A 15-mile long tunnel, 15 ft. in diameter, runs from 

Loch Treig to the surge chamber, from which the water | 
is carried to the power house by two pipes 3,240 ft. 

long with a maximum diameter of 5 ft. 9} in. Ulti- 

mately, three further pipes will be required, and | 
when the scheme is complete the power-house will 
have a capacity of 120,000 h.p. The details of the 
plant to be installed have not been decided, but the 
winter load will be in excess of 75,000 kW. Loch 
Treig has a storage capacity of 7,800,000,000 cub. ft. 
with a total depth of storage of 124 ft., and will receive 
from Laggan all water collected in that area apart 
from its own area of supply. The main tunnel is 
designed to take a maximum of 1,600 cub. ft. per 
second. The streams flowing above the tunnel are 
diverted into shafts and into the tunnel, so that in 
very rainy weather these streams may be sufficient 
to supply the power-house, and water may even flow 

k into Loch Treig. : 

A description of the civil engineering works in | 
connection with the first development of the Lochaber | 
scheme will be found in a paper by Mr. W. T. Halcrow,* | 
engineer to the company for the civil engineering work. 
The main tunnel bifurcates at a short distance from | 
Loch Treig, and two valve shafts are provided. In | 
each is a screen to prevent ingress of debris. Behind 
each screen is a Stoney sluice gate 12 ft. wide and | 
18 ft. deep, designed to withstand a load of 870 tons. 
These gates are capable of closing under the full head | 
of water, but can be raised only against one-quarter 


‘be run in parallel with any other unit. 
| breakers are provided in the main circuits, but only 


five units installed at present were designed to work 
efficiently within these wide limits. Alteration to the 
speed of revolution is made to correspond with the net 
head available. Each unit consists of one Pelton 
wheel direct-coupled to two direct-current generators 
in tandem developing 6,600 kW together. An exciter 
is fitted at the outboard end of each unit, and is 
designed so that it can excite two units or four gene- 
rators if these are run in parallel. Safety devices are 
provided in the exciter circuits, and there is inter- 
connection of these circuits so that any one unit can 
No circuit- 


links in the feeder systems to allow for changes of 
machines. Each generator has one double-cell com- 
mutator delivering 10,000 amperes, so that each unit 
will give 20,000 amperes, and when two are working 
in parallel, then 40,000 amperes at 300 volts pass to a 


| series of furnaces. 


The complete turbine and generator units were supplied 
by the English Electric Company, and include cylindrical 
balanced valves to shut the water supply off completely. 
The governing devices on the turbines were specially 
designed to allow of the control necessary for the 
aluminium-producing furnaces. There is a device by 
which the deflectors are closed, and the water diverted 
from the buckets only when the variation in resistance 


| alters the speed by 10 per cent. above or below the 


normal running speed. Various alarm devices are 
provided to draw the attendant’s attention when the 


Fig.16. DIAGRAM OF ARRANGEMENT OF ALUMINIUM FURNACE. 
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of the total pressure, as water can be filled into the 
tunnel through the side streams and shafts to balance 
partially the pressures before the gates are raised. 
Petrol engines supply the motive power in the valve- 
house. 

The lower end of the tunnel leads to a surge chamber 
240 ft. high and 30 ft. in diameter. A screen is provided 
here also to trap debris. Two short branch tunnels 
lined with steel pipes carry the water to the top of 
the pipe line. Each of these tunnels can be closed by 
a gate to give access to the upper side of the 54-in. 
hydraulically operated sluice valves at the head of 
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each pipe. The pipes then widen to 69} in., where 
automatic butterfly valves, one to each pipe. are fitted. 
These valves trip automatically at a predetermined | 
water velocity at present fixed at 15 ft. per second, 
and can be closed also by remote electric control from | 
the power-house. Immediately below are fitted in each | 
pipe two air-escape and anti-vacuum valves, so that 
when filling the pipe with water the air can get away | 
freely, and in the case of a break in the pipe line air | 
will be admitted and prevent collapse of the relatively | 
thin pipe walls in the upper sections of the line. | 
The deadweight of water in a pipe is some 2,000 tons. 
Unduly rapid changes in the rate of flow of this mass | 
will set up violent surges and water hammer in the 
pipe line, and to a certain extent the surges will travel 
along the tunnel. For this reason arrangements are | 
provided which limit the rate of opening or closing of | 
all valves employed in the water circuits. The pipes | 
are in lengths of 30 ft., the weight of each section | 
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speed drops below the permissible figure or when the 
oil-pumping system is not working normally. Braking 
nozzles are fitted to allow the units to be brought to a 
standstill as quickly as possible. The generators are 
designed to run safely at the runaway speed of the 
turbines, namely, at 86 per cent. above the maximum 
normal speed of 267 r.p.m. The combined efficiency 
of the turbines and generators is approximately 
84 per cent. Apart from the five main units two 
auxiliary alternating-current units are provided, each 
giving an output of 1,500 kW at 440 volts, three-phase, 
50 cycles per second. This power is used for lighting, 
general power, village supply, pier cranes, and for 
customers within the area of supply. 

The power house is some 20 ft. lower than the level 
of the furnace room in order to obtain the maximum 
water head possible, and the “ bus ” chamber is placed 
on a gallery where the aluminium *bus bars are so 
arranged that by means of short-link sections various 
combinations of generating units can feed one or other 
of the series of furnaces. The ’bus bars are extruded 
in lengths of over 30 ft., and have each a cross-section 
of 6 in. by in. They are bunched together, but with 
distance-pieces to allow of adequate heat dissipation 
and work at a low-current density to keep the losses 
as low as is economically possible. Thirty-six tons of 
aluminium were used in the power-house “‘ bus” 
circuit. Had copper been used the weight would have 
been about 60 tons. 

The furnace room is 700 ft. long by 120 ft. wide in 
two bays, and has a maximum height of 47 ft. There 


varying from 5} tons to 11} tons, depending on the | are three 2-ton overhead cranes in each bay. Two 
diameter and on the wall thickness. The longitudinal | 3-ft. gauge tracks run down each bay, and are con- 
joints were lap-welded at the makers’ works by the | nected with the other buildings and with the general 
water-gas process, the welding being done under | railway system, which includes some 25 miles of track 
hydraulic pressure. On erection at site the circum-| running right through to Lochs Treig and Laggan, 
ferential joints were electrically welded, the joint | and a 1-8-mile track running to the specially built 
being of the straight-socket and spigot type, so that | pier. All internal factory transport is hauled by 
two welds, one inside and one outside, were necessary. | electric-battery locomotives, petrol and steam loco- 





The result is a pipe line of low frictional resistance, as | 
there are no projections such as rivets into the water | 
space. Six expansion joints are provided on each line, | 
the sliding faces being nickel-plated to prevent rust | 
and to allow free movement. Provision is made for | 
a 6-in. movement of each expansion joint, but up to 
the present a maximum of } in. only has been noted 
with the pipes full. So far there has been no occasion 
to measure the movement of an empty pipe. 

The head of water available at the turbines in the 
power-house varies from 650 ft. to 800 ft., and the 


| 
| 
| 
| 
| 
| 





* Proc. Inst. C.E., 1930-31, vol. 231, page 31. 


motives being used for outside work. The London and 
North-Eastern Railway sidings run into the factory 
at the fitting shops, power house, and to the alumina- 
handling plant. The latter receives the tank wagons 
from Burntisland, the alumina discharging from the 


| valves of the wagons into a receiving hopper below 
| rail level, from which the material is conveyed hori- 


zontally to the boot of an elevator. This elevator 
discharges on to a horizontal belt conveyer some 
120 ft. in length. Thence the material can be dis- 
charged at various points into the storage bunker, 


| which runs across the furnace room in the middle of its 


length and holds up to 1,500 tons of alumina. The 





alumina reaches the furnaces by means of walking 
cranes running behind the furnaces in each bay. These 
are fitted with small hoppers, so that the operator 
bringing the crane under the main alumina hopper can 
fill it easily and proceed, when required, to any furnace 
to feed a fixed quantity of alumina. Light signals are 
fitted to each furnace which automatically indicate 
that a supply of alumina is required. 

The electrolytic process by which aluminium is made 
depends on the solution of alumina in an electrolyte. 
A furnace is made of a rectangular reinforced-steel- 
plate box, 14 ft. long by 12 ft. broad by 3 ft. high. It 
is lined on the bottom and the sides with heat-insulating 
material and with either carbon blocks or carbon 
mixture, which is rammed in by pneumatic hammers in 
such a manner as to form a rectangular bath. If 
carbon mixture is used, then a pre-baking operation has 
to take place before the furnace can be put into circuit. 
In the carbon of the bottom are embedded steel bars 
which issue from the sides of the furnace and are 
connected to flat aluminium bars carrying away the 
current to the next furnace. A furnace can be short- 
cireuited quickly by dropping lengths of flat bar into 
the top of the rising conductors. A total of 280 tons of 
aluminium is used in the furnace room. In operation 
the bath is filied with molten electrolyte and the anode 
blocks, i.e., the electrodes referred to earlier, are 
immersed in this electrol The electrolyte used is 
cryolite, which is a double fluoride of aluminium and 
sodium. A loss in working of the order of 6 per cent. 
of the weight of aluminium produced has to be made 
good by addition of cryolite in powder form to maintain 
a constant volume of electrolyte. The anode carbon 
electrodes have vertical flat aluminium stems which 
are clamped to an anode beam or chassis, and by 
means of gearing the beam can be moved up or down 
so as to maintain the correct distance between the 
under side of the anodes and the layer of molten 
aluminium which will be deposited on to the carbon 
bottom and which will lie as a layer under the molten 
electrolyte. The current passes in through the anodes, 
and the carbon bottom of the bath forms the cathode. 

The heat necessary to keep the contents of the bath 
molten is supplied by the ohmic resistance of the anode 
and cathode carbon, and more particularly by the 
resistance of the electrolyte. The temperature at 
which the furnaces work is controlled, according to 
electrolyte and other conditions, between 930 deg. C. 
and 1,000 deg. C. These temperatures are some 50 deg. 
only above the point at which constituents of the 
electrolyte start to freeze. The overall voltage of a 
furnace is between five and six volts, and the large 
units take 40,000 amperes. The oxygen of the alumina 
combines with the carbon of the anode electrodes to 
form CO and CO,, which pass off to the atmosphere, 
whilst simultaneously the aluminium is deposited in 
a molten condition on the carbon bottom. The anodes 
are therefore consumed at a relatively fast rate, since 
they take part in the reaction. At fixed intervals of 
time the supply of Al,O, in the bath becomes exhausted, 
resulting in the “ anode effect,” when the resistance 
of the bath increases greatly and voltages of 20 to 30 
are reached. When a fresh supply of Al,O, is given 
to the bath the voltage drops to normal. There is 
always one charge of alumina lying on the crust of 
electrolyte between the anodes, and this is broken into 
the bath when the anode effect takes place, a further 
charge being placed on the new crust which quickly 
forms. 

The number and quality of the anodes are arranged 
so that the rate of consumption in inches corresponds 
as far as possible to the rate of deposition of the 
aluminium in inches in order to maintain a constant 
thickness of electrolyte in which the electrolytic 
reaction takes place. Adjustment of the anodes takes 
place when the control staff receive indications by 
voltmeter and otherwise that conditions are not normal. 
The output from a furnace is from 80 per cent. to 
85 per cent. of the theoretical amount which should be 
produced by electrolysis, and the yield will decrease 
as a furnace ages. The life of a furnace will be from 
two to four years, after which it is taken out of circuit 
and rebuilt with a new carbon lining. The furnaces 
described above are the largest in the world used on the 
regular production of aluminium. The British Alumi- 
nium Company has always taken a lead in this direction, 
and has progressed from a size corresponding to 
8,000 amperes per furnace to the present size in the 
course of eighteen years. 

A sample of aluminium is taken by dipping every 
twenty-four hours and a quick analysis made, so that 
the tapping of the furnaces can be regulated in such a 
manner that the desired purity of aluminium can be 
arranged by blending in mixing furnaces to which the 
aluminium is transferred. The tapping of the reduc- 
tion furnaces, which takes place either daily or bi- 
weekly, is carried out by drilling a hole through the 
plug in the tuyere; the molten aluminium as it flows 
out is run into a large pot. The difference in the 
densities of the electrolyte and the metal is very small, 
but is sufficient to ensure that the molten aluminium 
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lies as a layer under the electrolyte to a depth of several 
inches, and the amount drawn off into the pot is 
regulated to prevent electrolyte from coming out with 
the metal, and is fixed by the knowledge of the amount 
which the furnace will have produced since it was 
tapped previously. When the tapping is complete the 
pot is lifted out by crane from the recess in the floor 
in front of the tuyére, placed on a track, and the metal 
delivered in molten condition to the mixing furnaces. 

The purity of the aluminium produced will be from 
99-2 per cent. to 99-8 per cent., dependent on the 
quality of the electrodes, alumina and cryolite, and on 
the care taken in the furnace room, since impurities 
can be picked up easily. For different purposes different 
grades of aluminium are used. For example, for 
electrical purposes metal of the order of 99-6 per cent. 
purity with a low silicon content gives the best con- | 
ductivity, whereas for casting or rolling purposes a 
lower purity containing rather more iron is best. Apart 
from the production of pure aluminium, certain alloys, 
such as those containing 13 per cent. of silicon, 8 per 
cent. of manganese, &c., are produced in the reduction 
furnaces, and by suitably blending in the mixing 
furnaces, other alloys are produced ready for use by 
the customer or are sold in the form of hardener alloys. 
The latter are diluted with other alloying material, 
and with pure aluminium to form some of the more 
complex alloys whose use is growing. 

The degree of purity of aluminium produced to-day 
is ample for all purposes, but particular care is taken 
to ensure that the purity is in keeping with the purpose 
for which the metal is required. The mixing and 
blending furnaces in the shop known as the refinery, 
which each hold 6 tons to 8 tons of metal, are fired by 
semi-producers using coke, and are of the reverberatory 
type. As the metal after weighing is transferred to 
the mixing furnaces in a molten condition, the heat 
necessary for these furnaces is only that required to 
compensate for the various heat losses from the furnaces. 
In practice the metal tapped from the reduction furnaces 
at a temperature in the neighbourhood of 950 deg. is 
allowed to cool somewhat as the casting operations 
are carried out at 720 deg. C. The casting takes place 
only after the metal has been suitably treated and 
allowed to drop slowly to the casting temperature, 
and after a predetermined settling period. 

All temperatures are most carefully controlled by 
recording pyrometers, and when the metal is drawn 
from the mixing furnaces, further check temperatures 
are taken in the crucibles before actual casting into 
rolling blocks, wire bars, notched bar, &c. The 
crucibles used are supported from an overhead travelling 
crane during the filling of the moulds, which is one of 
the most delicate operations in the process. In order 
to ensure satisfactory material the rate of pour, &c., 
has to be very carefully laid down, and careful * feeding”’ 
takes place to compensate for shrinkage as solidification 
occurs. When the cast material is cold, a very 
thorough inspection is made in case any defect has 
developed. The material is then loaded into wagons 
for sea transport from the pier or is sent by rail to 
customers and to the rolling mills. Research labora- 
tories exist at Warrington, Kinlochleven and Burntis- | 
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land, and routine laboratories at all the works. Some 


38,000 individual tests are carried out in an average 
year by the chemical routine laboratory at Kinloch- 
leven. 

Every endeavour is made to purchase plant and 
machinery of British origin and manufacture for all 
the works, and in the case of the first development of 
Lochaber of an expenditure in excess of 3,000,0001. 
only 1001. or so was spent on foreign material except 
for wood, which is not grown in sufficient quantity in 
this country. The total cost of the Lochaber works 
will be in the neighbourhood of 4,500,000/. when finally 
completed. This hydro-electric development is the 
largest in Scotland, followed by the Grampian scheme, 
Kinlochleven, and by the Galloway development now 
under construction, in the order of kilowatt-hours 
generated per annum. 


THE IRVING OPEN-MESH BRIDGE 
DECKING. 


In an attempt to cut down the weight of bridge 
flooring or decking various expedients have been 
resorted to, since ordinary concrete and steel flooring 
with a weight of about 120 lb. per square foot constitutes 
a very great dead load. The matter is one of importance 
in the case of long spans and of vertical lift bridges, and 
also in bascule bridges if there is difficulty in providing 
space for the counterweight. To meet the situation 
light-weight concrete has been adopted in many 
instances, but this is not more than partially effective. 
Carrying the matter much further recently in the 
United States, a specially designed steel mesh decking 
has been introduced, and tried we understand with 


success, on a bascule bridge at Seattle, Washington. | 


This bridge, of the usual bascule type, had the normal 
concrete pavement. Proving inadequate to accommo- 
date the traffic, it has been possible, by the saving in 
weight resulting from the use of the new type of 
decking, over the whole structure, to cantilever out on 
the outside of both the main girders to provide new 
traffic lanes, as shown in Fig. 1, above, thus saving 
much of the cost of a new bridge. 

From notes by Dr. J. A. L. Waddell, supplied to us, 


| of longitudinal and reticulated bars. 


we gather that one of the chief difficulties in adopting 
this type of flooring, well known in power-houses, &c., 
to road work, has been that of ensuring the continuity 
of the surface. After a good deal of experimental 
designing, the Irving Iron Works Company, 3rd and 
4th Creek-streets, Long Island City, New York, have 
produced the pattern of open mesh shown in Fig. 3, 
in which all joints are staggered. The meshing consists 
The splices for 
the former involve joggling one bar end as shown. The 
meshing is supplied in long strips, the separate bars at 
the joint being joined with 4-in. rivets in the field. The 


| reticulated bars are 14-in. deep by 4 in. thick, and the 
| straight bars of the same thickness but 24 in. deep. 
The decking is carried on a supplementary system of 


6-in. by 8-2-lb. channels at 15-in. centres, placed on 
and across the stringers. It is attached to the channels 
by welding. As only the straight bars rest on the 
channels no pockets are formed to collect dirt, &c. 
The weight of this decking works out at about 15 Ib. 
per square foot for the meshing itself, and 6 lb. for the 
6-in. channels, making a total of 21 Ib., which is a very 
material reduction on normal practice. Fig. 2 shows 
the appearance of the flooring from the seat of a car. 

There are obviously objections to flooring of this 
kind; the most weighty which would be advanced in 
this country would be that it is not suited to the 
passage of animals with small hooves, such as sheep. 
It presents no difficulty to cattle or horses. Dr. Waddell 
in advancing its claims to recognition states that the 
point just referred to should not prevent its adoption, 
and that sheep, &c., should be transported over by 
lorry. Probably authorities in this country would 
hesitate to accept this suggestion. On the other hand, 
the Seattle bridge shows the type of construction to 
present certain great advantages and to lend itself to 
the solution of the all too common trouble of old bridges 
having to meet traffic conditions for which they were 
not designed. Incidentally, in the case of bascule 
bridges the open mesh results in a very great reduction 
of wind resistance when the leaf is lifted, while neither 
ice nor snow can accumulate on such a floor. The 
meshing provides a surface of an excellent non-skid 
nature. Maintenance by spray painting is easily 
executed. 

As an alternative, the interstices can be filled with 
light concrete or asphalt, and even so a very great 
saving would be effected. The upper surface would be 
very resistant to wear, and the filling would overcome 
the objection raised above regarding small animal 
traffic. 








Vistr or TxapE Com™MIssIONER AT TORONTO.—- 
Mr. A. M. Wiseman, M.C., H.M. Trade Commissioner 
in Toronto, is now on leave in this country, and will be 
available at tho Department of Overseas Trade, 35, Old 
Queen Street, London, 8.W.1, to interview United 
Kingdom trade associations and business firms. Applica- 
tions for interviews, in which the subject to be discusse: 
should be indicated, should be made to the Department, 
quoting reference No. C.Y. 4,141. Mr. Wiseman will be 
prepared to discuss contemplated applications for the 
review of duties by the Tariff Board, under the United 
Kingdom-Canadian Trade Agreement made at Ottawa. 
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THE FOREST PRODUCTS RESEARCH 
BOARD. 


THERE are two matters upon which the worker in 
timber, who has progressed beyond the rule of thumb 
stage, desires accurate information. These are the 
condition of the material itself and the effect that its 
qualities may have on the ease of working it. The 
first is intimately bound up with the problem of season- 
ing, and it is therefore satisfactory to learn from the 
Report of the Forest Products Research Board for 1931 
(H.M. Stationery Office, price 3s. 6d. net) that during 
that year the number of enquiries on this subject in- 
creased, and that it was possible to give advice on the 
practical problems connected with the subject. As re- 
gards the work undertaken at the laboratory itself, every 
effort was made to collect information on the behaviour 
of different timbers under air-seasoning conditions and 
piles were erected wherever timber was available. 
In addition, ten piles were put up in the Forest of 
Dean, at the Laboratory, and near Thetford, respec- 
tively, with the idea of securing information on the 
rate of seasoning of different kinds of wood, and on 
the effect of leaving or omitting a space between the 
boards in each layer. The results of using piling 
sticks of different thickness, of lateral space between 
the piles, of pile width and of raising the pile from the 
ground were other points on which data was desired. 

As regards working qualities, information was col- 
lected with the idea of discovering the optimum feed 
speed, cutting speed and cutting angle to use with 
particular kinds of Empire timber, and thus to prevent 
their premature condemnation on the score of work- 
ability. A — analysis of the process involved 
in woodworking were made, the results of which have 
already been published in ENGINEERING,* and the ten- 
tative solutions reached are being tested out. Another 
side of the problem of woodworking is the measure- 
ment of finish. This is usually judged by touch and 
sight. In order to give a qualitative measure to the 
finish, as judged by the first method, an instrument 
which measures the frictional resistance experienced 
in dragging a standard metal plate along the surface of 
a machined board was designed, and an improved form 
is under construction. Measurements were also made 
of the reflecting power, or gloss, of a machined wood 
surface, and curves were drawn, the distance of any 
point on which from the origin was proportional to 
the intensity of scattered light in that direction. 
If roughness is defined as the ratio of the area enclosed 
by a curve to that obtained for an ideal rough surface, 
a factor of roughness, which is equal to about 52-2 per 
cent. for a planed surface, to 83-9 per cent. for a sawn 
surface and to 93-7 per cent. for a sand-papered surface, 
is obtained. The method is being still further investi- 

ated. 

7 Important investigations into the depredations 
caused by dry rot and the death watch beetle were 
also undertaken. To enable this to be done the 
ground floor of the new experimental building at the 
Princes Risborough Laboratory was provided with a 
series of rooms. In these rooms solid floors were laid 
with and without bituminous damp-proof courses and 
the boards were fixed to the concrete in various 
ways. One room contains all the undesirable features 
which are found in badly-constructed houses, #.e., there 
is no ventilation under the floors and the soil beneath 
is not concreted over. There is no damp-proof course 
and the outer wall is solid. In another room the 
construction is good and every precaution has been 
taken to ensure adequate ventilation under the floor. 
The floors can be removed in sections for examination, 
and half-length panels, some of deal and some of oak, 
have been placed on the walls and treated with various 
paints and varnishes. At the beginning of the summer 
every section of flooring and panelling was infected 
with a piece of wood containing the dry rot fungus 
in active growth and the floors were covered with 
linoleum. At the expiration of four months inspec- 
tion showed that the fungus had made considerable 
growth in the “ bad construction” room and some 
of the solid floors. In this connection it may be stated 
that the variations of the moisture in the timber and of 
the temperatures above and below the floors are 
recorded. As soon as the decay has reached a certain 
stage various methods of sterilisation in situ are to 
be tried out on members such as joists, which are 
mechanically sound, but carry traces of infection. 
The infected floors will also provide an excellent 
testing ground for determining the resistance to dry 
rot of various new Empire timbers, which it is pro- 
posed to use as flooring. 

As regards the death-watch beetle, investigation 
was primarily directed to the biology of the insect, 
special attention being given to the relation between 
its life and the conditions which affect its existence 
and propagation. One difficulty was to obtain an 
adequate supply of insects. Nevertheless investiga- 





* See page 27, ante. 


tions were continued into the effect of variation in 
moisture content of timber at different temperatures 
and of the presence or absence of fungus on the rate of 
development of the insect. It would appear that 
the optimum conditions include a comparatively high 
moisture content and the presence of fungus attack. 
Even under such conditions the rate of growth of 
larve is extremely slow, the life cycle of the insect 
being as wy be five or six years. The upper floor of 
the dry rot building is to be used for studies on this 
beetle, but it was not possible to infest the building 
during the year because suitable conditions of attack 
did not exist. Experiments are being made to deter- 
mine the most satisfactory way of obtaining the desired 
humidity condition. It has been discovered that 
the insect is not, as is often supposed, harmfully 
affected by incense fumes, even when these are applied 
in concentrated form for a fortnight. 

The method of treating Tasmanian oak which, as 
mentioned in the 1930 report, had been successfully 
applied to prevent collapse, has now been extended to 
other classes of defect in a variety of timbers and 
marking, cupping and boring in home-grown elm, 
beech and ash, have shown the same excellent response 
to the treatment. Considerable in the work 
on Empire timbers is recorded. An attempt was 
made to determine how far it would be possible to 
supply the whole of the Empire’s demand from Empire 
forests, and it appears that a vigorous policy of deve- 
lopment would eventually render it independent of all 
foreign supplies of hardwoods. A considerable con- 
sumption of Canadian softwoods could also be achieved. 
The difficulties operating against the realisation of this 
end are irregularity of supplies, lack of proper grading 
and seasoning, and of market requirements, insufficient 
stocks and high cost, resulting from small and un- 
organised production. Foreign supplies, on the other 
hand, are regular, well prepared, available in ample 
quantity and cheap. To counteract this handicap, it 
is considered that thorough botanical and economic 
surveys of the forest resources in the tropical colonies 
should be carried out and the existing forest service 
staffs should be increased for that purpose, in order 
that a result of exceptional opportunity for securing 
an increased trade in tropical hardwoods may be 








THE TRADE OF THE PHILIPPINE 
ISLANDS. 


WueEn the British Economic Mission visited the 
Far East in 1931, it was intended that attention should 
be given to the Philippine Islands, as well as the great 
trading centres of Japan and China. This having 
proved to be impracticable, a special investigation was 
conducted last year by Mr. G. B. Sansom, the Commer- 
cial Counsellor at His Majesty’s Embassy at Tokyo, 
and the report on this study of the markets has now 
been published by H.M. Stationery Office, under the 
title Trade Conditions in the Philippine Islands, at 
ls. 6d. net. 

The Philippine Islands constitute a tropical archi- 
pelago, comprising 11 large islands, each of which has 
an area of over 1,000 square miles, and many small 
ones. In total their area is 114,000 square miles, or 
practically twice that of England and Wales. They 
were for over two centuries under Spanish rule, but 
were ceded to the United States of America in 1898, 
after the Spanish-American War. The production of 
the islands is entirely agricultural, and their foreign 
trade affords an exceptional example of the exchange 
of the natural products of a tropical region for the 
manufactured goods of the temperate zone. Naturally, 
the demand made by the Philippines for imports depends 
entirely upon the yields and prices procurable for such 
commodities as sugar, hemp, and copra in the foreign 
markets. The purchasing power of the islands has, 
however, been maintained in a better state than it 
otherwise would have been, through the virtual free 
trade which exists between them and the United States. 
Actually four-fifths of the exports of the Philippines 

‘0 to the United States, although they supply but two- 
fifths of the imports. Unfortunately, the decline in 
world prices of raw materials has resulted in the dis- 
couragement of investments of foreign capital, which 
is augmented by the uncertainty which prevails 
regarding the intentions of the United States on the 
question of the future government of the islands. 
There is a strong movement for independence of the 
Philippines, which, if it succeeded, would greatly 
modify all trading conditions. 

The import trade of the islands falls naturally into 
two classes. The first includes such articles as machi- 
nery, metals, and other supplies for the productive 
industries of the country, and the second such con- 
sumption goods as textiles and foodstuffs, for the 
immediate needs of the populace. Generally speaking, 
at the present time there is no demand for the first 
category of imports other than for the maintenance of 








production at the existing low and unprofitable level, 





and the second type of trading is confined to cheap 
commodities. Political and trade relationships cer- 
tainly encourage the importation of American goods, 
and where the prices of such are too high the Chinese 
and Japanese traders obtain the trade. Interpretation 
of the import figures show that the United Kingdom 
gets a higher price per unit of measurement for her 
supplies than any other country, implying that she 
supplies but the limited market for quality goods. 
In 1931 the British share of the total importation 
amounted to only 2-9 per cent., and she received 
4-0 per cent. of the exports. Great Britain predomi- 
nates in the supply of woollen textiles, where she holds 
about caothiet of the total trade. British machinery 
also has a good reputation on the market, but there is 
a great handicap to trade in it, in the existence of an 
ad valorem import oe of 15 per cent. In the smaller 
sizes of internal-combustion engines, for stationary 
and marine service, the United Kingdom is well 
represented, but for larger equipment the orders 
eyown go to Continental Europe. It should not 

taken that the existing import returns of the islands 
reflect the true position of the reputation of British 
engineering in the Philippines. The most modern and 
best equipped of the steamships plying between the 
islands was built in the United Kingdom, the shipyards 
of Hong Kong supply materials and do repair work 
for the Philippines, and certain of the important 
engineering concerns in the islands still have a British 
interest of very long standing. It is thought also that 
there is scope for a combination of British — 
to supply the needs in such commodities as locks and 
hinges, tools, cutlery, nails and screws, aluminium 
ware, and other associated goods. In these goods 
individually the trade may be small, but in aggregate 
it is considerable, and is done by German and other 
Continental traders, as well as Japan, in spite of 
import duties. 


ROYAL METEOROLOGICAL 
SOCIETY. 


THE usual monthly meeting of this Society was 
held on April 26 last, in the Society’s Rooms at 49, 
Cromwell-road, South Kensington, Professor 8. Chap- 
man, F.R.S., President, being in the chair. A paper, 
entitled “‘The Intrusion of Air into Anticyclones,” 
was read by Mr. C. 8. Durst, B.A., who said that an 
examination of the dynamical equations of rotating 
fluid on a rotating globe showed that the descent of 
air in an anticyclone would cause an inflow towards 
the centre of the right order of magnitude to balance 
the outflow of air due to friction near the surface. 
An explanation was given of the empirical forecasting 
rule that warm-cored anticyclones are likely to endure. 

The next paper taken was entitled “The Estimation 
of Solar Radiation in Relation to its Warming Effect 
on the Human Body,” by Dr. H. M. Vernon, M.A. 
The paper described globe thermometers consisting of 
globes of copper, glass or pasteboard, painted black or 
covered with cloth, and with an ordinary thermometer 
fixed so as to have its bulb in the centre. Up to a 
certain point, the larger the size of such globes the 
higher the temperature indicated on exposure to solar 
radiation, but the limit was practically reached with 
globes 6 in. to 9 in. in diameter. The temperature then 
indicated corresponded with the warming effect of the 
solar radiation on the human body, as was proved by 
indoor tests on artificial radiant heat, as well as by 
outdoor tests on solar radiation. Globe thermo- 
meters, the author stated, were considerably influenced 
by wind velocity. For instance, a light breeze (eight 
miles an hour) reduced the globe temperature—in 
excess of air temperature—to 44 per cent. of its excess 
in nearly calm air, whilst it reduced the excess tempera- 
ture of a clear glass solar radiation thermometer by 
only 7 per cent. 

The last paper, which was by Dr. J. Glasspoole, 
M.Sc., dealt with “The Rainfall over the British Isles 
of each of the Eleven Decades during the Period 1820 
to 1929.” The author said that it was obviously 
desirable to review from time to time the rainfall 
recorded during recent years, in comparison with that 
experienced during as long a period as possible. Maps 
were given in the paper defining the rainfall experi- 
enced over the British Isles during each of the eleven 
decades 1820-1829 to 1920-1929. The rainfall of 
each locality was given as a percentage of that for the 
standard period 1881 to 1915, so that each map 

esented a fairly simple distribution. The main 
eature of the distribution of rainfall during the 
decade 1920-1929 was that excesses were most 
marked in the west of Great Britain, while during the 
decade 1910-1919 (covering the war years) the 
excesses were most marked in the south of England. 














Tue InstirvuTion or ELecrricaL ENGINEERS.— 
Mr. G. Shearing, O.B.E., is to be Chairman of the Wireless 
Section Committee of the Institution of Electrical 
Engineers for the year 1933-34. 
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EXAMPLES OF LARGE STEEL CASTINGS. 


MESSRS. 


HADFIELDS, LIMITED, ENGINEERS, 


SHEFFIELD. 








Fie. 1. Sream Vatve-Box Castine. 


LARGE STEEL CASTINGS. 


As recorded on page 589 ante, Sir Robert Hadfield, 
when speaking in the discussion on the First Report 
of the Steel Castings Research Committee at the 
recent meeting of the Lron and Steel Institute, remarked 
that his firm, Messrs. Hadfields Limited, Sheffield, 
possessed a good deal of experience in the manufacture 
of very complex steel castings. He then exhibited 
some photographs of representative castings and gave 
a few particulars of each. The main point which he 
wished to emphasise was that British steel-founders 
are quite capable of meeting all the requirements of 
the home market. We are indebted to Sir Robert for 
enabling us to reproduce these photographs and for 
some additional information regarding the steel castings 
concerned, all of which embody a number of interesting 
features. 

Some castings which caused considerable difficulty 
when they were made by Messrs. Hadfields many years 
ago, for the Admiralty, were certain steam valve- 
box castings, each weighing about 26 owt. Fig. 1 
shows one of these which, in order to demonstrate the 
quality of the steel, has been attacked at the firm's 
proof butt with a 10-5-cm. armour-piercing shell. The 
shell naturally perforated the thin walls on both sides, 
but the casting did not split or break, thus indicating 
the toughness of the steel. These castings, we under- 
stand, contained about 0-40 per cent. of carbon and 
1-50 per cent, of manganese. A second casting which 
possesses interesting features is the steel shield for a 
6-in, gun mounting shown in Fig. 2. The shield, which 
is of Era steel, is seen after the firing trial. Five 
rounds, comprising three 4-7-in. armour-piercing shells, 
a 6-in. common shell and a 6-in. capped armour-piercing 
shot, representing a total striking energy of 8,950 ft.-tons 
on an area of impact of 18 sq. ft., were fired against 
the shield. Rounds Nos. 1, 2, and 3 consisted of 
4-7-in. armour-piercing shell, round No. 4 was the 
6-in. common shell, and round No. 5 the 6-in. capped 
armour-piercing shot. The projectiles before firing, 
the fragments of the projectiles, and the effect of each 
shell upon the shield are shown in Fig. 2. It will be 
seen that relatively little damage was done to the 
shield, and that it would have offered full protection 
to the gun’s crew and mounting. Obviously, the 
casting had to be perfectly free from blow-holes and 
cracks and very carefully annealed. 

The casting shown in Figs. 3 and 4 is a hydraulic 
cylinder, of which, we understan:|, many thousands have 
been produced by Messrs. Hadfields for cotton presses. 
Including the feeding head, the total length of the 
casting is about 30 ft.; the thickness of the walls is 
given in Fig. 4. Some idea will be gained of the 
difficulties which had to be overcome when it is realised 
that the molten steel, at a temperature of 1,530 deg. C., 
has to fall from a height of 30 ft. to the bottom of 
the mould. Furthermore, it is necessary for the thin 
walis to be perfectly sound as they have to withstand 
hydraulic test pressures up to 34 tons and sometimes 
4 tons per square inch, and a constant working pressure 
of about 24 tons per square inch. The contraction 
in the long mould employed is over 8 in.; in other 
words, in order to obtain the desired length of 30 ft. 
in the casting the mould has to be 30 ft. 8 in. in length. 
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Moreover, immediately after casting and when the 
steel has set, the clamped moulding-box must be 
removed in order to allow the large contraction to 
take place without rupture. 


CATALOGUES. 


Shaping Machines.—A catalogue of shaping machines 
to hand from Messrs. Butler Machine Tool Company, 
Limited, Halifax, gives working details of some fine 
examples of these tools with one or more traversing heads 
and cutting strokes ranging from 14 in. to 32 in. 

Moter Starting Gear—New lists of direct-current 
ironclad motor starting panels in patent split pillar 
housings and alternating-current latched-in contactors, 
are to hand from Messrs. Igranic Electric Compeny, 
Limited, 149, Queen Victoria-street, London, E.C.4. 

Gas Appliances—We have received leaf catalogues 
from Messrs. The Selas Gas and Engineering Company, 
Limited, City-road, Manchester, 15, describing natural- 
draught gas burner injectors of fixed and variable jet 
types, gas-fired muffle furnaces and muffle soldering 
stoves. 

Stonebreaking Machines.—The catalogue issued by 
Messrs. Patent Lightning Crusher Company, Limited, l4a, 
Rosebery-avenue, London, E.C.1, gives a fully detailed 
description of their granulating and pulverising machines, 
and much useful information on the operation of the 
machines 

Toothed Geare—A pamphlet received from Messrs. 
David Brown and Sons (Huddersfield), Limited, Lock- 
wood, Huddersfield, deals with the installation of toothed 
gears, both reducing and increasing. It covers founda- 


tions, alignment, couplings, lubrication, &c., with 
numerous illustrations. 
Conveyors.—Messrs. Spencer (Melksham), Limited, 


Melksham, Wilts., have issued a pamphlet describing 
a handling plant which they constructed for conveying, 


Hypraviic CyLInDER FoR CoTTon PREss. 


hoisting and stacking, sacks of material. Both intake 


‘and delivery are provided for, and a large saving in 


labour costs is shown. 

Electric Motors.—A number of illustrations of their 
electric motors in service at pumping stations, motor- 
generating stations, tinplate mills, paper mills, &c., 
in some cases with reduction gears, are to hand from 
Messrs. Lancashire Dynamo and Crypto, Limited, 
Trafford Park, Manchester. 

Marine Oil Engines——The application of horizontal 
oil engines to the propulsion of ferry boats is described 
in a catalogue received from Messrs. Premier Gas Engine 
Company, Limited, Sandiacre, Nottingham. The example 
illustrated shows an eight-cylinder opposed-piston engine 
developing 540 h,p. at 270 r.p.m. he text is reprinted 
from the Liverpool Journal of Commerce. 

Steels—Messrs. Thomas Firth and John Brown. 
Limited, Sheffield, have sent us a copy of a new catalogue 
of steels with notes on properties, forms available and 
suitability for special purposes. The headings cover 
carbon, alloy and special steels for forgings, machine 
parts, tools, magnets, castings, heat and corrosion- 
resisting steels, &c., and the information given is clear 
and well arranged. 

X-Ray Tubes.—Mr. Cuthbert Andrews, 47, Red Lion 
street, London, W.C.1, has sent us a brochure dealing 
with the Protexray tube, which, it is pointed out, is 
manufactured throughout in Great Britain from all- 
British materials. The tube is of the hot-cathode, line- 
focus, self-protected type, and is made in three sizes 
with ratings of 3 kw., 6 kw. and 10 kw. respectively, and 
a fourth size, for medium therapy, for 130-kv. peak. 
The latter and the 10-kw. size are water-cooled, but the 
two smaller sizes are made with either water-cooling or 
fin radiators. The brochure illustrates and describes the 
general construction of the tubes, gives the rating in 
milliamperes at different voltages for exposures ranging 
from one-tenth of a second up to five minutes, and 
explains the points to be observed in operating them. 
Numerous testimonial letters from users of Protexray 
tubes are also reprinted. 
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THE DEVELOPMENT OF THE 
TRACTION ENGINE. 
By F. H. Grtirorp. 


}Wuutst the history of the railway locomotive has 
been the subject of innumerable books and articles, 
the road locomotive, or traction engine, has received 
comparatively little notice, although in rural 
districts it has been as much in evidence as its more 
spectacular sister. This is possibly because it is in 
the unfortunate position of having been looked upon 
as more or less of a nuisance by the majority of other 
road users. 





were fitted to the driving wheels to increase ad- 


hesion. The machines had cylinders mounted on the 
boiler and cast iron spur gearing. The manufacture 
of the Boydell engine was taken up by Messrs. 
Burrell, of Thetford, another well-known firm in the 
trade until recently. 

About 1858, the late Mr. T. Aveling fitted a 
number of Clayton and Shuttleworth’s portable 
engines, owned by friends, with a chain drive from 
the crankshaft to one of the rear wheels, thus making 
them self-moving and able to pull a threshing- 
machine from one farm to another. These proved 


Nevertheless, it has fulfilled a very|so satisfactory that in 1860 Mr. Aveling began 


useful purpose during the last sixty years, or more, ! constructing engines of this type at Rochester, thus 





These early traction-engines were frequently more 
or less in trouble, breakages occurring with the cast- 
iron gearing and crankshaft brackets, whilst other 
road users objected strongly to them, with the 
result that almost prohibitive legal restrictions were 
imposed on their use, but nevertheless their utility 
to agriculture was so apparent that they survived 
the ordeal. Steering was effected by means of a 
horse in a pair of shafts in some of theearliest engines, 
but Mr. Aveling employed the old “ pilot steerage ” 
in which a triangular frame was fitted on the front 
axle having a wheel mounted at its apex and con- 
trolled by a tiller, the forecarriage of the engine 
following this “ pilot ” wheel in whichever direction 























Fra, 1. 
SavaGE Broruers, 1875. 
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Fie. 2. 7-N.H.P. Tures-Saarr ENGINE; MARSHALL, 
Sons anp Company, 1880. 
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and, although the advent of the motor lorry has 
to a large extent reduced its activities as a purely 
haulage engine, it is still thriving in agricultural 
areas. The first traction engine appears to have 
been constructed in 1849 by the famous railway 
locomotive firm of E. B. Wilson and Company, of 
Leeds, for Messrs. Ransomes, of Ipswich, a firm 
still actively engaged in the trade. It had two 
cylinders, placed underneath the smokebox, which 
drove the rear wheels through the medium of spur 
gearing, and was provided with a separate four- 
wheeled tender. This engine worked satisfactorily 
for two or three years hauling a threshing-machine 
from farm to farm and driving it in the stack-yards 
by a belt from one of the rear wheels which were 
jacked up clear of the ground for the purpose, while 
the tender was detached. After this there is no 


further record until about 1855-9, when a number | 





8-N.H.P. Taree-Soart Enerne; R. Hornssy 
AND Sons, 1897. 
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founding the present well-known firm of Aveling 
and Porter, Limited. In these machines a pinion 
on the end of the crankshaft drove another pinion 
combined with a chain sprocket mounted on a stud- 
shaft immediately beneath the crankshaft and an 
endless chain from this sprocket drove a large chain- 
wheel bolted to the right-hand rear road wheel of 
the engine. Later, the design was modified by 
removing the cylinder from the firebox to the smoke- 
box end of the boiler and bringing the crankshaft 
and chain-sprocket close to the driving wheels, 
thus reducing the length of the chain. Messrs. 


| Clayton and Shuttleworth, of Lincoln, applied a gear 


drive direct from the crankshaft to the rear axle 
on their standard “ inside-cylinder ” type of port- 
able engine, also in 1858. The cylinder was enclosed 
in the smokebox which was extended upwards for 
the purpose, and a pinion on the crankshaft drove a 


of engines were built for haulage purposes em-|spur wheel on a studshaft to which was bolted 


bodying Mr. Boydell’s 


“endless railway” and|another pinion gearing with a large spur wheel 


Mr. Barron’s patent projecting spikes, both of which | secured to the road wheel. 











8-N.H.P. Suneie-Crank Compounp; C. BuRRELL 
anv Sons, 1905. 


it was turned. In 1870, Mr. Aveling brought out 
a neatly-designed engine having the cylinder effici- 
ently steam-jacketed, an all-gear drive to the back 
axle and worm and chain steerage controlled from 
the footplate so that it was capable of being worked 
by one man. It was the real predecessor of the 
traction-engine as we know it to-day. In 1871, 
Messrs. John Fowler and Company, of Leeds, intro- 
duced a very similar engine, but having the cylinder 
combined with a large dome, in which the regulator 
or stop valve was placed, with the object of pre- 
venting priming to which early traction engines 
were peculiarly liable. 

During the succeeding twenty years, up till 1890, 
a considerable number of different designs appeared, 
some of which were good, some indifferent and 
others, although commercially successful, rather 
clumsy and ugly machines. Mr. Aveling, in his 1870 
engine, already referred to, had abandoned brackets 
to support the crankshaft, &c., and carried the side 
plates of the firebox shell upwards and backwards 
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AND Company, 1901. 


10-N.H.P. Comrpounp Roap Locomotive; Joun Fow.er 














7-N.H.P. Compounp GENERAL SERVICE ENGINE; 


CHARLES BUBRELL AND Sons, 1907. 

















8-N.H.P. Four-Suarr EnGine; 
AND Company, 1901. 


Fie. 7. 


to take the bearings for all the shafts, including the 
main axle, ensuring their being perfectly parallel 
with each other and giving great strength to the 
whole. This system was gradually adopted by 
other makers, as was also the worm and chain steer- 
age operated from the footplate and the general 
arrangement of the gearing, but in other respects 
the practice of the different firms engaged in the 
manufacture of these engines varied considerably. 
For instance, Messrs. Clayton and Shuttleworth 
fitted compensating (ot differential) gear to their 
engines from 1865, a great advantage in travelling 
round sharp corners, whilst other makers retained 
the rigid axle with the consequent necessity of 
having to take one of the driving pins out of the 
road wheels to get round anything but the most 
gradual of turnings. 

Some of these early engines are illustrated in the 
accompanying figures. Fig. 1, on page 639, shows 
an example of the old 8 nh.p. chain-driven type 
made by Messrs. Savage Brothers, of King’s Lynn, 
about 1875. It will be noted that the chain drove 
direct from the crankshaft to a countershaft, which 
in turn, drove the back axle through spur gearing. 
The front steering was similar to that used by 
Messrs. Clayton and Shuttleworth from 1865 until 
about 1871, and kept the steersman’s back warm, 
besides causing strained argument between him and 
the driver when the engine was being manceuvred 
to bring the flywheel in line with the driving pulley 
of a threshing machine. These were the last engines 
built of this design, as the gear drive proved much 
more satisfactory. One of the best of the old 
“ three-shaft ’’ type, built by Messrs. Marshall, Sons 





Joun FowLeR 


Fie. 8. 








7-N.H.P. Four-Suarr Enetnge; CLiayton 


AND SHUTTLEWORTH, 1908. 





and Company, of Gains- 
borough, in 1880, is shown 
with a set of threshing 
tackle in Fig. 2. A pinion 
on the crankshaft end, out- 
side the bearing, drove a 
large spur wheel on the 
countershaft, which also 
carried a pinion geared into 
a large spur ring enclosing 
the compensating gear on 
the main axle. As two 
speeds were provided, there 
were two pinions on the 
crankshaft, and a double- 
speed wheel on the counter- 
shaft. The smaller pinion 
was arranged to slide partly 
inside the larger, when the 





latter was in use. Either 
speed could be used as 
necessary, or both disen- 











gaged to give a free engine 


for belt work, but an ‘ 
arrangement by which the Fic. 9. ; 
small pinion acted as a W. 
clutch for the large one, 

when this was in use, prevented both being 
put into mesh together. The boiler rested on 
a wood bed on the front axle, which was set 


back behind the smoke-box giving a short wheel- 
base and making the engine very handy in narrow 
places. High-speed governors and an excellent 


pump on the footplate delivering through a 


8-N.H.P. Srincite-CyLInDER ENGINE; 
FosTER AND Company, 1923. 


clack-valve on the side of the boiler barrel were 
fitted. The boiler steamed well and the engine 
reflected great credit on its designers and makers. 
The particular example illustrated worked until 
1928, i.e., forty-eight years, with the original boiler, 
although the firebox was renewed twice. This is 
not by any means a record, which shows that both 
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Fia. 11. 


EnGine ConverTED TO SHUNTING Locomotive; MARSHALL, Sons AND Company, 1902. 








Fie. 12. 10-N.H.P. Farmers’ Enarine; J. AnD 
materials and workmanship were of the best, as 
these engines are usually subjected to the roughest 
sort of usage by those in charge of them. 

The “three-shaft”’ transmission was used for 
many years by the majority of manufacturers, and 
one or two use it to-day, but from about 1890 the 
“ four-shaft ” engine was generally adopted. 
was introduced in 1878 by Messrs. Aveling and 
Porter, followed in the same year by Messrs. John 
Fowler and Company. Two countershafts are 
used, and most of the gearing is placed inside the 
bearings, making for greater strength and more 
silent running, although the extra shaft and its 
gearing may detract somewhat from the drawbar 
pull of the engine. Messrs. Chas. Burrell and Sons 
carried out some experiments in 1889-1890 with 
three-shaft and four-shaft engines, and found 
that the former would pull a 25 per cent. greater 
load at the same speed as the latter, other things 
being equal. Consequently, Messrs. Burrell always 
built three-shaft engines, whilst on the other hand, 
the four-shaft type has been generally adopted 
by other firms. Fig. 3 shows a three-shaft engine 
built in 1897 by Messrs. R. Hornsby and Sons, of 
Grantham, a type which the firm turned out from 
1880-1898 and highly esteemed by users for their 
general excellence and their pulling powers. 

The traction-engine at this period was not very 
satisfactory for constant general haulage work, 
the absence of springs causing some of them to 
shake themselves to pieces on the road, whilst the 
single-cylinder, H.P. engine used a lot of fuel and 
water. Double-cylinder engines were built by | 
several makers, but they were generally less econo- 





This | 


mical than the “singles.” | wide. A tank capacity of 320 gallons was provided, 
Spring-spoked wheels were | and the tender carried 8 cwt of coal. One of 
tried in theearly “eighties,” | these engines moved 80 tons on the level in low 
but were subject to many gear at Aldershot in August, 1897. This type 
breakages and in 1883,/of engine is spring-mounted back and front, is 
Messrs. Fowler and Mr. E. | fitted with an extra water tank under the boiler 
Fodenof Sandbach, brought | barrel, and the gearing is cut wider and deeper than 


out spring-mounted  en- | in the ordinary agricultural type, whilst light sheet 
gines. In 1887, Messrs. | iron side covers to conceal the motion, and solid 
Burrell’s patent spring- | flywheels, were fitted, to avoid as far as possible 





mounted engine appeared, | frightening horses on busy urban roads. Messrs. 
which satisfactorily over-| Aveling and Porter introduced their compound 
came the difficulties which engine in 1892, and Messrs. Marshall, Sons and Com- 
had been experienced in| pany in 1895, both firms placing the slide valves 
designing an arrangement | above the cylinders and inclined downwards, as 
which would keep the/|in Messrs. Fowler’s engines, but Messrs. Clayton 
gearing in mesh whilst the | and Shuttleworth’s compound of 1900-1909, had 
road wheels accommodated | the valves placed horizontally above the cylinders 
themselves to inequalities | driven by Joy’s gear, which, however, gave trouble 
of the road. Briefly, the | owing to the wear of the many pin joints. In Fig. 6 
main axle was connected | is shown a 7 n.h.p. compound engine of the double- 
to the countershaft by tie- | crank type with the valves outside the cylinders, 
rods between the axleboxes, | made by Messrs. Burrell in 1907, a very useful 
which latter were allowed | engine, mounted on springs and fitted with an 
sufficient vertical move-| extra water tank so that it was employable both 
: q : oe ~~ the Remoe “ | as ge — as a hauling oe . tec wees 
allow the springs to function. The tie-rods ca the | patent high-s; governors of the direct-acting 
two shafts to move together and so keep the gearing | type were fitted, which replaced the cross-arm 
in mesh, the movement not affecting the gearing on | pattern to a considerable extent, although the 
the crankshaft, or second-motion shaft in four shaft | latter appear to be just as efficient for threshing, 
engines. The compounding of traction engines | &c. 
dates from about 1887, when Messrs. Foden turned| The four-shaft transmission system was adopted 
out an example with side-by-side cylinders with | by most makers from 1890 onwards, and some very 
the cranks set at right angles to one another, followed | neat designs appeared during the period 1897 to 
by Messrs. Burrell’s patent single-crank compound | about 1908. One of Messrs. Fowler’s 8 n.h.p. 
in 1889. One of these engines is shown in Fig. 4, | single-cylinder engines turned out in 1901 is shown 
the H.P. cylinder being placed diagonally over the|in Fig. 7, hauling two wagons of sugar beet from 
L.P. with the two piston rods having one large|farm to factory, whilst Fig. 8 shows an engine 
cross-head between them. The two valve spindles | built by Messrs. Clayton and Shuttleworth in 
were coupled together, and driven by one set of | 1908 of 7 n.h.p., of both of which it would be 
link motion. These engines were remarkably | impossible to speak too highly. The adoption 
powerful and very good on the whole, but they | of extended smoke-boxes, more recently, has tended 
required some man-handling to pull off the dead-| to detract somewhat from the neat and compact 
centres and they were somewhat prone to break| appearance of some makers’ engines, but the 
their crankshafts. A large number were supplied | slightly extended form seems to give the advan- 
to owners at home and abroad, and many are to be| tages aimed at in minimising the emission of 
found at work to-day as they remained a standard | sparks from the chimney by giving a more even 
design until quite recently, although Messrs. Burrell | draught on the fire, so that the extensions used by a 
also supplied the double-crank type to meet few firms do not appear essential. Fig. 9 shows a 
[eo wishes. mar * oe 8 n.h.p. " —— ” by Messrs. ab Foster and 

e road locomotive proper, specially designed |Company in which appearance is by no means 
for continuous heavy Sovtenp work, now made its | sacrificed to utility. This engine has a cylinder 
appearance and became quite common on our roads/|9 in. by 12 in. and 140 lb. working pressure, the 
until the motor lorry june to replace it a few years | gearing being of the machine-cut steel pattern 
before the Great War. Fig. 5 shows one of Messrs. | introduced about ten years ago. It will be noted 
John Fowler and gg go: nigga 5s sai _ the enemrs engine is a tony rao 
built in 1901, rated at 10 n.h.p. with cylinders | for agricultural work as it is simpler and usually 
6} in. and 11} in. by 12 in., 164-25 sq. ft. of heating | governs better than the compound type. The 
surface, 7-5 sq. ft. of grate area, 180 Ib. wears | usual practice with drivers when threshing, &c., 
pressure, and driving wheels 7 ft. diam. by 18 in./is to set the pump to maintain the water level 





F. Howarp, 1877. 


| 
| 











642 


ENGINEERING. 


[JUNE 16, 1933. 








! 
constant and run the engine at round about 80 Ib. | 
pressure, which gives good results with a “ single ” 
engine, but with a compound is not satisfactory 
unless the full working pressure of steam is main- 
tained. 

Figs. 10 and 11 show, respectively, the flywheel 
and gearing sides of an 8-n.h.p. traction engine, 
by Messrs. Marshall, Sons and Company, converted 
to a railway shunting locomotive. It has a 
single cylinder 9 in. by 12 in., with 140 lb. working 
pressure, and was built in 1902, since when it has 
been employed in the sidings connecting Messrs. 
Marshall's works with the late Great Central 
Railway at Gainsborough, and after thirty-one 
years’ service is still used on occasion. This type 
of engine is very powerful in proportion to its size, 
and a number are to be found in various parts of 
the country on private railways. For instance, the 
South Suburban Gas Company at Lower Sydenham 
have one by Messrs. Aveling and Porter. Built in 
1900, this engine has compound cylinders 7} in. 
and 14 in. by 14 in. stroke, 160 Ib. working pressure, 
4 ft. 2 in. diameter wheels, and weighs 20 tons in 
working order. The cylinders are side by side, 
with outside slide-valve, and the flywheel is of the 
solid type. This engine can move 311 tons on the 
level. There are some similar engines at Swans- 
combe, on the Associated Portland Cement Com- 
pany’s railway, whilst it is of interest to recall 
that two 6 n.h.p. single-cylinder engines by the 
Rochester firm worked both the passenger and 
goods traffic on the old Quainton Road and Brill 
Tramway from its opening, in 1872, until 1878. 
The cylinder was 7} in. by 10 in., and the final drive 
was by endless chain from the countershaft to both 
travelling axles. 

The application of steam to ploughing dates from 
about 1856, when Mr. John Fowler commenced to 
supply machinery for the purpose. The early 
tackle consisted of windlasses operated by a portable 
engine. Mr. Fowler's first self-moving ploughing 
engine was built by Messrs. Ransomes, of Ipswich, 
in 1857. This “roundabout” system of steam 
ploughing was developed both by Messrs. Fowler 
and by Messrs. J. and F. Howard, of Bedford, the 
latter firm making a speciality of this tackle from 
1866-1890. One of their “ Farmers’ Engines,” 
built in 1877, is shown in Fig. 12, having a single 
cylinder (9 in. by 12 in.) engine placed horizontally 
in the tender driving the road wheels, or the two 
vertical winding drums at the rear, as required. 
These drums were worked alternately, the rope from 
one pulling the plough direct and the other pulling 
it away from the engine, the rope being taken ahead 
and diagonally across the field and then back to 
a double-drum windlass on the opposite headland 
from the engine. Messrs. Fowler turned to the 
double-engine system, with an engine on each side 
the field, opposite one another, each pulling the 
implement alternately. This proved the more 
satisfactory system, and was generally adopted all 
over the world. Fig. 13, on page 652, shows one 
of the firm’s standard engines, built in 1875, of | 
12n.h.p., with cylinder 10 in. by 12 in. The gearing | 
for driving the road wheels is placed outside the 
bearings, the winding drum being driven from an 
upright shaft operated by bevel gears from the 
crankshaft. The dome combined with the cylinder 
will be noted, also the steerage actuated through 
spur wheels, so that the handwheel had to 
turned the opposite way from that in which it was 
desired to direct the engine. This type of engine 
has done many years’ hard work, and many are 
still in active service with new boilers, extended 
smokeboxes and direct-loaded spring safety valves 
in place of the old spring bal:nces, the bell-mouthed 
dome casings being removed. 





| 
| 
} 
| 


be 


In Fig. 14 is shown an interesting conversion of 
an engine of the same type to a tandem compound 
by Mr. E. J. Goode, of Elmdon, Essex, who altered 
a number of his own and friends’ sets in this way | 
from 1904 onwards. The original cylinder was lined | 
up and employed for the H.P. and a L.P. cylinder | 
fixed in front of it, a new long smoke-box being fitted | 
for the purpose. It was found necessary to provide | 
a central bearing for the crankshaft to avoid break- | 
ages. These converted engines proved as economical | 
as the maker's own double-crank type. 


by Messrs. John Fowler and Company, built in 
1918, and having single slide bars with dust covers | 
to protect the crossheads, a tail rod to the L.P. 
piston, and 600 yards of steel wire rope with ordinary 
chain steerage, a very efficient design. The use of 
compound engines for this class of work has greatly 
increased during the past eighteeen years, as they 
have proved to be more economical in the matter of 
coal and water consumption than the singles. 

The first steam road roller built in this country 
came from the works of Messrs. Aveling and Porter 
at Rochester in 1867, and was supplied to the City 
of Liverpool. It was an adaptation of the firm’s 
chain-driven traction engine of the period, but had 
the boiler arranged fire-box first. Its weight was 
30 tons in working order. In 1873 the design was 
altered to correspond with Messrs. Aveling’s 
improved traction-engine, the result being a gear- 
driven three-shaft machine capable of being easily 
operated by one man. One of the last of these 
interesting old engines to be built, in 1880, is still 
at work at Leicester, and is shown in Fig. 16. The 
front rollers are coned and the axle is inclined 
downwards from the centre on each side, so that 
they lie close up to each other at the bottom. 
cast-iron fork, carrying a pair of parallel front 
rollers appeared in this year, 1880, as well as four- 
shaft transmission. A roller built in 1886 by 
Messrs. Aveling and Porter is illustrated in Fig. 17. 
This type remained the standard design for many 
years, indeed, this firm’s machines of to-day show 
very little departure except in detail, as is shown 


} 


in Fig. 18, depicting a compound engine with| 
This type of | 


piston-valves dating from 1923. 


valve had been introduced by the Rochester firm | 


a couple of years previously, and both they and 
Messrs. Marshall, Sons and Company have exten- 
sively used them since. An unusual design of 
roller emanating from Messrs. T. Green and Sons, 
of Leeds, is shown in Fig. 19. A number were 
constructed during the period 1880-1887, and a 
few are still in existence. The workmanship was 
excellent, but the small 2ft. 6-in. diameter front 
rollers tended to push the road metal in front of 
them. The cylinder was 9} in. by 14 in., and 
driving wheels 5 ft. diameter by 21 in. wide. In 
conclusion, it may be stated that only a few of the 
great number of different designs that have appeared 
have been noticed in this article. Messrs. R. Garrett 
and Sons, of Leiston, have been pioneers in the 
application of superheaters to road engines, but they 
have never been extensively adopted ; in fact, such 
refinements seem inadmissible generally, as it must 
be borne in mind that the average men placed in 
charge of such engines are not trained drivers, and 
therefore the simpler they can be made the better 
the results obtained. 
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The Competitive Position of Coal in the United States. 
New York: National Industrial Conference Board, 
Ine. [Price 3.00 dol.] 


Tuts book clearly demonstrates, if such demonstra- 


tion were necessary, that the difficulties with which | 


the coal-mining industry is faced are by no means 
confined to Great Britain, although they are 
probably more serious in this country, owing to the 
relatively greater importance of the industry here. 
While it deals in the main with conditions in the 
United States, the method in which the subject is | 
treated, and the conclusions drawn, will be found 
of more general application. In the text, the 
position is mainly discussed on the basis of the year 
1929, but the majority of the numerous statistical 
tables include the figures for 1930. The volume has 
been prepared by members of the Research Staff 
of the National Industrial Conference Board under 
the supervision of the Board’s Staff Economic 
Council, with the co-operation of prominent 
technical and commercial men. 

The report is divided into four parts, the first 
dealing with the position of the United States in the | 
world coal industry, the latter being briefly reviewed | 
in connection with the international coal trade. It | 
is shown that gains in production in certain | 


The | 


being a large increase of productive capacity in the 
face of a restricted market. This restriction, apart 
from the present industrial depression, is due to 
competition from other sources of energy, such as 
oil products, natural gas and water power, combined 
with greater efficiency in the use of fuel. Thus, the 
proportion of the world energy derived from coal is 
stated to have fallen from 88 per cent. in 1913 to 
72 per cent. in 1929, the decrease in the case of the 
United States being from 86 per cent. in 1909 to 
only 61 per cent. in 1930. In the detailed analysis 
it is pointed out that not all the expansion of energy 
has involved direct competition with coal, as for 
instance that due to the use of petrol. The latter 
is described as a newly-created demand for fuel 
rather than a displacement of coal, although it has 
considerably affected the coal consumption of the 
railways. 

It has been observed that for a number of years 
the coal output of the United States has not kept 
pace with the increase of production in other direc- 
tions, and the report is the result of a detailed study 
of past and present conditions, to provide a basis for 
judging the probable future outlook of the industry. 
In Part IT is discussed the trend of coal consumption 
in various major industries, such as electric power 
supply, town’s gas supply, manufacturing industries, 
including iron and steel, railways and steamships, 
and domestic purposes. It is stated that approxi- 
mately one-eighth of the total energy used in the 
United States is consumed or lost in the operations 
involved in the energy-producing and converting 
industries, coal mining, electric supply, &c. The 
position of competitive sources of power and heat is 
considered, along with the effect of reduction in 
demand owing to greater efficiency—the latter 
partly due to improvements in fuel technology and 
| partly to the displacement of large numbers of 
|smaJl units. Tables of estimated coal consumption 
| per annum for electricity supply up to 1935, for 

several groups of states, show very slight increases 

lover 1930 figures owing to the assumption of 
further reductions in the consumption per kilowatt- 
|hour. In the case of the railways, increased 
| operating efficiency and electrification, combined 
| with the competition from motor vehicles, has 
| resulted in a downward trend in the demand for 
coal. In 1929, railway use represented about 25 per 
cent. of the total bituminous coal consumed. In 
certain parts of the country, fuel oil and natural 
gas equivalent to nearly 15 per cent. of the amount 
of bituminous coal, are used. 

Part III deals with the consumption of coal by 
regions, four primary market regions being defined 
each drawing supplies mainly from one group of coal 
fields or closely associated groups. In a preliminary 
analysis of the trends in these regions, the produc- 
tion, imports and distribution of bituminous coal for 
the year 1929 are compared with the corresponding 
figures for 1917 and 1918. The only important 
export figures occur in the North-eastern zone, 
primarily Appalachian coals. In the following 
| chapters, the production and consumption in each 
| of the market regions is analysed in detail. 

Part IV is devoted to competitive problems 
and policies. The consumption of anthracite is 
steadily decreasing, due to the substitution of other 
forms of fuel for domestic use. In order to retain 
and recover markets, apart from question of price, 
there are such activities as the organisation of heating 
and combustion engineers to ensure satisfaction to 
the customer in the use of anthracite, and improve- 
mnts in the cleaning and preparation of this fuel. 
The position in regard to bituminous coal] is more 
serious. There are abundant reserves of coal of 
this class, deposits which can be easily exploited. In 
abnormal times, as during the strike of union miners, 
numerous mines were opened up, this having 
resulted in the development of overcapacity and 
consequent keen competition between widely- 
scattered coalfields. The effect of mine mechanisa- 
tion is discussed in its various aspects, with the 
change from the largely independent operations 
of individual hand miners, to the factory organisa- 
tion required to take advantage of mechanical equip- 
ment, and the tendency towards fewer and larger 
mining companies. The natural conclusion is 


Fig. 15| countries, compared with 1913, have been offset|drawn that stabilisation of production requires 


illustrates a 16 n.h.p. compound ploughing engine! by decreases in others, the general effect, however, | not only the elimination of excess mine capacity, 
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but also the effective prevention of its recurrence. | Germano-Russian Alai Expedition of 1928, during 
In the final chapter, entitled, a constructive| which a map of 375 square miles on a scale of 
economic policy, control by government, control | 1 : 50,000 was constructed during the course of 
by railway freight rates and control by the industry | five days. Some 560 square miles of detailed and 
itself are discussed. accurate photogrammetry were completed, and 


Photogrammetry : Collected Lectures and Essays. Edited 
by O. von Gruser. Translated from the German by 
G. T. McCaw, M.A. and F. A. Cazater. London: 
Chapman and Hall, Limited. [Price 30s. net.] 

PHOTOGRAMMETRY involves the problem of ascer- 

taining the shape, size and position of an object from 

two plates exhibiting the object photographically. 

In its present state, photogrammetry is in a position 


formed the ground work for the production of 
the map on the 1 : 50,000 scale. An informative 
section which deals with stereoscopic vision and 
measurement is of exceptional merit ; it reflects the 
modern tendencies, and is the outcome of a ripe 
and personal experience. The stereocomparator 
and radial triangulator, which have found practical 
application in plotting apparatus for automatic 
|cartography, are well described and _ illustrated. 


| 





to satisfy the needs of the constructional engineer | The final section consists of a study of the efficacy 
when the measurement is concerned with such| of photogrammetry in which an outline is given 


countries as already possess primary surveys of 
primary triangulation and altimetry. Its applica- 
tion in surveying operations in the less developed 
countries will depend largely upon the success of 
air surveys in supplying triangulation and height 
determinations over large areas, and correlating this 
data with photogrammetry. The conditions charac- 
teristic of ground and aerial photography imply that 
economies can only be attained when the methods 
of surveying selected are those best adapted to the 
particular conditions involved. However, it is 
now generally recognised that in cases where great 
precision is essential, the old terrestrial methods are 
more economical than any photogrammetric method. 

In the publication under review, a general 
account is given of the many problems associated 
with the application of ground and aerial photo- 
graphy, the methods adopted in deducing measure- 
ments and plotting maps from such observations, 
and calculated data. It also exhibits in a remark- 
able manner an important outgrowth of applied 
optical science. The fundamental relationships 
between angles and distances are well summarised, 
and the development of photogrammetric methods is 
traced by means of a sequence of discussions of the 
problems concerned. A considerable portion of the 
book is devoted to the problems which have arisen 
in the practical applications of aerial photography, 
and the difficulties associated with limiting the axis 
of the camera to the horizontal. In applying the 
camera to map-making technique, obstacles have 
been encountered which have been very largely 
overcome by the devising and construction of 
highly ingenious optical instruments, sound applica- 
tion of physical and mathematical principles, and 
a realisation of the importance of linking up the 
theoretical study of the subject with a knowledge 
of its application in practice. The basic principles 
of a number of modern photogrammetric methods 
are discussed, the design and application of various 
types of apparatus is illustrated and described, 
together with an indication of the degree of accuracy 
of the results obtained. An outstanding feature of 
the volume is the way in which the editor has | 
visualised the significance and practical utility of | 
photogrammetry, arranged and presented the | 
various aspects of a comprehensive subject in a | 
connected and inter-related manner, and how at | 
times, conflicting points of view are discussed, 
relationships established, and the information 
interlaced into a coherent whole. It is premature 








of the costs of ground topography in comparison 
with some recent results of air survey, together 
with data for judging the effectiveness of aero- 
photography. 

The volume has been prepared with searching 
thoroughness, emphasing the complexity of the data 
that have to be interpreted and the intricate methods 
which have to be devised for the solution of parti- 
cular problems. The reader is left with a profound 
impression of the magnitude of a field of science 
which still awaits further exploration. 





L’ Egypte et ses Chemins de Fer. By Lionel Wiener. 

Brussels : M. Weissenbruch 8.A. 

Tats work, by M. Wiener, was prepared and pub- 
lished under the auspices of His Majesty King Fouad 
of Egypt, for presentation to delegates to the recent 
International Railway Congress held in Cairo. The 
author is well known as a careful and conscien- 
tious compiler of material, and it is obvious that 
he has spared no pains in this instance to cover 
his subject adequately, the finely-produced volume 
before us running to well over 600 pages. Produced 
for a definite purpose, in connection with the Con- 
gress, the volume cannot be subjected to ordinary 
criticism. Much‘of it is a repetition of bald facts 
and figures, and when these relate, as for instance, 
to the development of track details, over a long 
period, and to a number of classes of railways, they 
are apt to become monotonous. It is, however, of 
interest to have such historical facts placed on record, 
especially in connection with a country such as 
Egypt, which, although outside Europe, was once 
claimed by its ruler to be part of it. 

From the general reader’s point of view, the 
first part of the volume will be the most fascinating. 
Indeed, if this had been somewhat elaborated, 
and published as a separate volume, it is quite 
possible that it would have appealed to a consider- 
able public, for the story of the Egyptian section 
of the “Overland Route” is full of intriguing 
incidents, due to the position of the country itself 
in the geographical world, as well as its then posi- 
tion in a very complex political world. The game 
of move and countermove centred round the develop- 
ment of a satisfactory route to India, for which 
various alternatives suggested themselves. Among 
these were a possible route via the Euphrates, 
railway connection between the Mediterranean and 
the Red Sea, and a water connection between the 
latter. The Euphrates route was early abandoned, 


to expect general agreement on the fundamental | and it became a matter of rivalry between rail and 
problems of photogrammetry, but this presentation leanal connections from sea to sea. M. Wiener 
of the different aspects of the subject will materially | tells the story in an admirable, though all too con- 
assist in clearing the horizon and in placing 4 | cise, manner, of the development of steamer services 
subject of growing importance on a more sure between England and Egypt, and Egypt and India, 
foundation. |and describes the great impetus imparted to traffic 

This volume, which is the result of the combined | by the admirable organisation of Waghorn, by which 
effort of seven authorities of prolonged experience, | the times of transit were greatly reduced and the 
is based essentially on a course of lectures delivered | price of coal at Suez so diminished that the sea 





at Jena in 1929, during the Sixth Vacation Course | 
on Photogrammetry. These courses form a fitting 
memorial to Dr. Carl Pulfrich, the founder, in | 
1909, of the Vacation Courses on Photogrammetry. | 
Early sections of the volume deal with the problems | 
of topographical photogrammetry and its geo-| 
metrical bases, in which are discussed the limits of 
photogrammetry; the picture as a projective 
creation ; and the reconstitution of the model from 
a pair of photographic plates. Chapters of con- 
siderable engineering interest are devoted to a study 
of ground photogrammetry, and the practical 
applications of a field phototheodolite on the 





traffic became at once more voluminous and profit- 
able. 

The rivalry of Waghorn with Raven and Hill, 
and of the developments. in speed of transit, and 
facilities which followed are well told; the advent 
of the P. and O. Company’s own boats upon the 
scene for the Alexandria—Cairo section, and the 
playing off of one party against another, till the 
Khedive squeezed all out and concessions reverted 
to the hands of the Government, are recounted in 
detail, sufficient perhaps for the purpose, but enough 
to whet the appetite for more. In all the com- 
plications, the French leaning towards a canal 


threw the weight of England into the balance on 
the side of a railway connection, and some years 
before the reversion of the concessions referred to 
above the attempt had been made to interest this 
country in a project for a line from Cairo to Suez. 
Nothing, however, resulted until complications 
arose between Egypt and Turkey, in which the 
former sought the support of Great Britain, with 
the result that diplomatic rivalry in Egypt between 
our representatives and those of France became 
intensified. In the end, the railway fell into 
English hands, and the canal into French, the 
former being represented by no less a personage 
than Robert Stephenson, who, however, reported 
against a line from Cairo to Suez. The first line, 
therefore, was run from Alexandria to Cairo, and 
the recently-found agreement with Stephenson re- 
produced in M. Wiener’s pages forms one of the 
very interesting documents to which reference is 
made. This section of the route did not solve the 
problem ; rail connection simply replaced the not 
inconvenient (for the times) traffic by boat between 
the port and the capital. Transhipments and other 
troubles were scarcely diminished, and the savings 
in time and discomfort to be made on the Suez 
section far outweighed those possible on the shorter 
northern stretch. Consequently, under continued 
pressure from England, the Suez line was put in 
hand. In the end the Indian Mutiny decided 
matters, for terms were made for the passage of 
troops which, assuring it of financial help, encour- 
aged the Egyptian authorities to expedite the com- 
pletion of the line. On the completion of the canal, 
however, after a few years of prosperity, this line 
went out of use, was taken up, and the material used 
elsewhere. 

We cannot continue the story so well told by 
M. Wiener, and in a lesser degree revived in some 
of the subsequent sections, such as that on rolling- 
stock, in which is related the locomotive history, 
commencing with Robert Stephenson’s No. 1, the 
22nd engine built by his firm, down till the 
present day. Neither can we review all the multi- 
farious ways by which the present State and com- 
pany systems have been built up. Probably no 
other country in the world has witnessed such 
diverse methods, just as no other can have been 
influenced by such heterogeneous political influences, 
external and internal, all adding to the confusion and 
difficulties of developing in a logical manner a very 
restricted productive area. In some cases the State 
Administration, which at one time was actually an 
international control, extended its own system; in 
others the Khedive himself constructed lines; and 
in others concessions were granted to companies. 
The ensuing confusion was naturally unparalleled, 
and it is only after many years of far-sighted work 
that order has been brought out of chaos. 

The changes that have been witnessed have been 
extraordinary. At one time the railways were 
accused of killing the Nile traffic. Lord Cromer 
thereupon abolished river dues, and it was at once 
concluded that the railways would be heavy losers. 
Recent reductions of railway rates, to meet motor 
competition, have now, we understand, brought 
boat-building on the Nile almost to an end. 

Many years ago, for a country, so to speak, on the 
outskirts of civilisation, Egypt possessed a very 
commendable railway service, and a perusal of M. 
Wiener’s book supports the idea that it is still so, 
but the railways are not without their critics ; and 
while the volume may picture a first-class system, it 
has been suggested that recent delegates will have 
found the facts to be otherwise. However, it must 
be remembered that even if Egypt be considered 
to be socially part of Europe, the country is 
unique in many ways, with unusual, and, so far as 
railway traffic is concerned, discordant elements to 
deal with and cater for, so that any solution can 
only be a compromise, and one which may easily 
impress the stranger as an impossible one. This 
aspect is not, of course, brought out in M. Wiener’s 
book, which does not pretend to be critical from this 
standpoint. 

The work itself, as we have said, is excellently 
produced. There is a considerable list of errata 
at the end, and even so we notice a few slips which 
have not been picked up. There is some incon- 





sistency in the titles under illustrations and references 
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in the text, and the spelling of names, ever a|at the top. This value of a will ensure that the| . H 4 5a » aril 
difficulty in Egypt, has not been quite well solved | resultant reaction R exactly passes through the| ~ /.(*\*,, 
by the author, who, however, has faced the | outer limit of the middle third of the base. nj ® (iz) eo? 
problem frankly and clearly laid down his system.| It will be obvious that there must be, for a given — - 
The work is a worthy record, and will doubtless give | earth, some definite value of N, i.e., a definite 5e= —H / 5 (ir) + 4k 32 
pleasure to, and revive happy memories in the minds! batter, that will make the cross sectional area | \ os 
of many former officials, if it falls into their hands, | and therefore the cost of the wall, a minimum. ; 25 a? — H? ( 5 | a 4 4k32. 
besides serving admirably the purpose for which it| Area of cross-section of wall = $ (a + 6)H = A;,| — 4 ee R 
was prepared. H 20 a? = 4 H* k 32 
but 6=a+ N° /is 
} a F 32 
MINIMUM-SECTION TRAPEZOIDAL| _ i, e't (a ied = H Be _ ae 5 ane 
MASS - CONCRETE RETAINING Pili. Substituting in (8) 
WALLS. ; be A, =aH +a ie ae ' /EB 
By C. G. Repprneton. F "eo we get — \ —_ (12) 
WORKING on sisted 8 Theory of Earth Pressure, | gowtens 2 | or 
it is possible to develop a trape: zoidal mass concrete | H? k 32 — a? — 3 = { — ) 0 H 5 
retaining wall which shall support earth of a given - ” a NW 32k 
weight and angle of repose, with a minimum cross a 
section of concrete. The following notes and graphs N ; : 
have been compiled by the author as an aid to} | The ™ V ss 
rapid design and for estimating purposes. For| ‘pepe - 
important works, they form a useful basis for more | = ws Kn > - (13) 
re V 32k 


exhaustive investigation. 


From Rankine’s Theory of Earth Pressure Fig. 2 gives values of k corresponding to various 


weights per cubic foot of earth, combined with 


w H? (1 — sin ¢) 
. angles of repose of 30 deg., 35 deg., 40 deg., 45 deg. 
| 








Pp 
2 (1 + sin @) 

where Having found from this graph the value of k haat § 

, . . H 
7 = woignt in Ib. of } cub. ft. of earth. Fig. 3 gives by direct reading the ratio of — and 

? angle of repose of earth. “ a 

H = height of wall in feet. | the batter N. 

ua a It is necessary to ascertain that the pressure on 
b= 5 —t_t.. the toe of a wall of these proportions is not exces- 

then re Cane sive. Resultant vertical earth pressure = W. 

P=kHStons |... (1) Let 
92 ‘ Pwax, = maximum earth pressure at toe of wall 

Weight of wall per foot run, taking mass concrete in tons per square foot. 
Then 


at 140 lb. per cubic feet ;* 
(4 Pmax.) 5b = W. 
2W 2H (a + 5) 





Let A, area a H in Fig. 1. 
A, area 4 (6 — a) H, 
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d = $(b — a). ; beat y=ate= 2a. 
a 6 9 ; 
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24% 2H /3 
Was Asf Ae a) H(5 + 3) == (5), 
wW Ay § (H) (a + 6) op —_t_A_. Phd ‘ 
b } ‘003 004 005 006 -007 -008 -009 -010 -OII . 3H af 
- a ( 3) ( A :) 1746 B) "Ener i" legin ENGINEERING” ++ Pmax. = 32 tons per square oot. 
b+a/\6"3 * 352940" Iewin BR has ; : 
e haiti . an The dimensions of the wall obtained by this 
mmete=s4 (5 . * \¢ + 3) ft.. (2) method will, in general, be fractional, and such 
, 140 sien Ra ee that the resultant reaction passes through the 
W = s5q # (@ + ©) H tons. | outer limit of the middle third of the base. In 
H na s alee moet actual practice, the dimensions will be rounded off 
W = g (@ + 5) tons ' (3) to suitable erection figures to ensure that the 
Now | : . ns 1 reaction acts within the middle third of the base. 
| | 
z P H P 2 | —— ——— 
ew t= (5 ) x { ) (4) ee ee eee == 
a” W 3 W ~ a > : 
3 Bow isthes #4) 7 6,000-H.P. TWO-CYCLE FIAT 
— Ee , 
is sp} ++ 4 ++ MARINE ENGINE. 
But from (1) I H? k, and from (3) W (a+b) | | } | : , a 
32 .| oa ee ee ee | ALTHOUGH somewhat eclipsed in public interest by 
H® & 32 cues *| = | the Conte di Savoia and the Rex, two other recent 
3(a+b) ° . ; 7 ©) | L a | | Italian vessels, the Neptunia and the Oceania, offer 
des G04 G08 008007 008 000 0 | striking testimony of the ability of Italian shipbuilders. 
“ — there may be no men om the (3746.C) . "ENGINEERING | Both the latter vessels were built by the Cantieri 
aa : fall a na —_ cha - - I = WwW) divide by H? eee A —_ oo capil poe oe 
st fall within the middle third of the base ae 0} ‘ | Conte di Savoia. The Neptunia, which was describe 
This condition is satisfied and with the most | I 3a 1) ((@ \* , 32) ‘ lin ENGINEERING, vol. cxxxiv, page 243 (1932), is 
economical section of all when : N?° H \N \\a 1 are | already in service on the South American route, and it 
. . J | is anticipated that her sister ship, the Oceania, will leave 
s+a=m sb , : ; . (6) 3+ n/ 5 (| ) +4k 32 | Venice on July 8 next for her preliminary trials. It 
. ; _ — | may be mentioned that it was originally intended to 
ie, 24+ mss. {e 6—<e) (* *) } - . name this vessel the Eridania, under which name she 
inary) 3 (a + 6) 2 \6 a/ \6° 3 | Substituting in (9), we have | has been frequently referred to in the press. Whereas 
27 H? /1) | the Neptunia was fitted with Sulzer engines built by 
3 : ; (7) A,=aH+ 5 <) | the Cantieri Riuniti dell’ Adriatico, the Oceania is 
; —_ Tey being equipped with four 6,000-h.p., eight-cylinder 
It the batter of the face of the wall is 1 in N, = / 5 (= 44k 32) | engines constructed by Messrs. Fiat Stabilimento Grandi 
rhen Hy H AH f | Motori, of Turin. One of these engines is illustrated in 
bu ed H . 2 | Figs. 1 and 2, opposite, and it will be seen that it 
N { / 3 | generally resembles the four-cylinder and six-cylinder 
a 3 _ {a \ 
and equation (7) becomes 4 \ Hi” H if ® (i) + 4k 32 - (10) | engines built by the same firm, the design being based 
. , — J on the wide experience gained with such engines in 
om qe _ 92H _ /H\' ] ( . s(#\. : 32 ) actual service. The eight-cy linder engine, however, 
3s . . (x) Ve - A; a\° . - N (i) of sas! embodies a number of detail improvements. 


N N | 
iati i | The engine is of the single-acting type operating on 


Differentiating and equating to zero :— 
From equation (8) we can, for any given earth, | 1 S the two-stroke cycle, and utilises air injection. The 
cylinder bore is 750 mm. (2 ft. 5} in.) and the piston 


choose the batter of the front face of a teapescidal | 
mass concrete wall and solve for a the thickness | dA,_ lf yun, bx on “ _ 9 | Stroke is 1,060 mm. (3 ft. 54 in.). The rated power of 
— da 4 k 32 6,000 brake horse-power is developed at a crankshaft 
* B.E.S.A. Spec. No. 153. Part 3. I's 7 v6 speed of about 140 r.p.m. The bedplate, shown in 
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6,000-H.P. TWO-CYCLE ENGINE FOR THE M.S. 


CONSTRUCTED BY 





MESSRS. FIAT STABILIMENTO 
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section in Fig. 2, is of cast-iron, and is provided with 
flanges for mounting the engine directly on the tank 
top. The bedplate is closed at the bottom, and the 
various sections are secured together by outside bolts, 
the joints being made oil-tight as the bedplate consti- 
tutes the sump. The main bearing supports are formed 
in bridge-pieces, the latter being amply ribbed, as 
shown in Fig. 2, to provide the necessary longitudinal 
and transverse stiffness. The main bearings consist of 
an upper and lower cast-steel shell lined with white 
metal. A copper distance-piece is employed, and the 
lower shell is cylindrical to enable it to be removed 
without lifting the crankshaft. This shell is carried 
in a steel block, and the crankshaft can be kept in true 
alignment by inserting shims under the block, thus 
saving the expense of re-metalling the bearing for a 
considerable period. The columns, which are shown in 
section in Fig. 2, are bolted together to form a single 
enclosed crank-case. It will be seen that, in addition 
to supporting the cylinders, the columns also carry the 
main crosshead guides. They are stiffened laterally by 
bridge-pieces through which the main through bolts 
pass, the bridge-pieces themselves being ribbed, as 
shown in the drawing. Large inspection doors with oil- 
tight joints are provided on both sides of the crank- 
case, the starboard doors being visible in Fig. 1. These 
doors in turn are provided with inspection openings 
covered by an oil-tight plate. 

The cylinders, which have detachable heads and 
separate liners, are built up in two parts, and are 
connected to the bed-plate by the through bolts already 
referred to, which relieve the columns from tensile 
stress. The arrangement of the two parts of the 
cylinder and the liner can be seen in Fig. 2, The upper 
part of the cylinder is in cast-steel, and the eight 
castings are bolted together to form a rigid beam. 
The lower portions of the cylinders, which are of cast- 
iron, are connected together in a similar way, the joint 








extending for the whole height of the casting. The 
liners are also made in two parts, the upper part being 
in cast-steel and the lower part in cast-iron. The two 
parts are bolted together, and a dry cast-iron liner is 
provided in the upper portion to give a suitable bearing 
surface for the piston. The whole liner is held in 
position by the usual top flange, which is clamped 
between the cylinder head and the upper steel casting, 
the head extending for some distance into the liner to 
protect the flange from the action of the hot gases. 
Temperature stresses in the flange are thus reduced to 
a minimum. The liner as a whole is free to expand 
downwards, the water-joint being made by rubber 
and copper rings. The object of making the upper 
portion of the liner of cast-steel is to minimise the 
risk of fracture, and the provision of the cast-iron bush 
in this portion eliminates the necessity of fitting a 
complete new liner when wear has taken place. As 
shown in Fig. 2, the inlet and exhaust ports are formed 
partly in the lower half of the liner and partly in the 
cylinder proper, and are completely water-jacketed. 

The cylinder heads are made of cast-steel and are 
of very simple form. The cooling-water pipes are 
arranged in such a way that the head can be readily 
removed. The form of the combustion space has been 
carefully studied to give a high efficiency, and as the 
engine operates on the two-stroke cycle with port 
scavenging, the only valves in the heads are Fata 
required for fuel and starting air, with the addition of a 
safety valve. Inspection holes are provided in acces- 
sible positions for clearing out the water spaces in both 
the heads and the cylinder jackets. 

The pistons are made in two portions, the head being 
of stainless steel and of a symmetrical form to prevent 


deformation at high temperatures and pressures. Sea- | 


water cooling is employed, the water being introduced 
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crown. The skirt is of cast-iron and is secured to the 
head by bolts. The piston rod is forged from Siemens— 
Martin high-tensile steel and, as shown in Fig. 2, is 
secured to both the head and skirt of the piston. The 
crossheads are also made of Siemens-Martin high- 
tensile steel, and are provided with adjustable slippers 
faced with white metal. The guides are pressure- 
lubricated, and are proportioned to give a low pressure 
per unit of area. The connecting rods are of the 
marine type with the usual split top and bottom 
bearings, all three bearings being pressure-lubricated. 
The crankshaft is made up of two interchangeable 
sections of Siemens-Martin steel, and is proportioned in 
excess of the requirements of Lloyd’s Register. Each 
section is forged solid in accordance with Messrs. 
Fiat’s most recent practice. The scavenge pump is 
driven by an extension of the shaft at the forward 
end, and a flywheel is fitted at the after end. All the 
main bearings are force-lubricated at a pressure of 
2 kg. to 3 kg. per square centimetre, the same pressure 
being employed for the connecting-rod bearings and for 
the crosshead. 

The space surrounding the lower part of the cylinder 
is completely separated from the crank-case by a cast- 
iron division plate through which the piston rod passes. 
The fixed portions of the telescopic pipes are mounted 
on this plate with the stuffing-boxes in the upper space, 
so that it is impossible for water leaking from a loose 
box or a broken pipe to mix with the oil in the crank 
chamber. The division plate also ensures that oil 
thrown out from the various bearings will not reach the 
cylinder walls, from which it might be carried into the 


through brass telescopic pipes, arranged to give the | combustion space and wastefully burned. Similarly, 
most rapid circulation across the hottest portion of the | liquid combustion residues, which are inevitable when 
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running at reduced loads and on low-grade fuels, are 
prevented from entering the crank-chamber to con- 
taminate the lubricating oil. It may be mentioned that 
water cooling is not provided for the crosshead guides, 
so that water cannot reach the crank-chamber from this 
source. 

As already mentioned, there are three valves in each 
cylinder head, comprising the fuel, starting, and safety 
valves. The fuel valve is in the centre of the head, and 
both it and the starting valve are operated through 
rocking levers from an overhead camshaft, as shown in 
Fig. 2. The camshaft is fitted with separate cams for 
the ahead and astern motions, and is driven through a 
vertical shaft with helical gearing at the upper and 
lowerends. Automatic scavenge valves are fitted inside 
the air receiver for regulating the admission of the 
scavenging air. They are of the multiple-ring type 
and are only exposed for a short period to the action of 
the gases, which are at a pressure of not more than 
2 kg. per square centimetre when the air ports open. 

The scavenge pump consists of two double-acting 
pumps one above the other. The two pistons are 
mounted in tandem, and driven from the crankshaft 
through a connecting rod and crosshead. The engine 
is fitted with a single-cylinder, vertical, three-stage air 
compressor for the injection and starting air. It is 
driven from the extension of the crankshaft and has a 
stepped piston. It is fitted with automatic valves and 
intercoolers, and is cooled by water circulation. The 
control station is located at the forward end of the 
engine, as shown in Fig. 1. The turning gear is electri- 
cally driven, the motor driving the flywheel through 
worm-reduction gearing and a sliding pinion. Hand 
barring gear is also provided. Very careful attention 
has been given to accessibility throughout the engine. 
The openings between the columns are exceptionally 
large to give ready access to the main bearings, 
connecting-rod bearings and crossheads, and large 
openings are also provided above the central partition 
to enable the piston rods, telescopic pipes, and so on, 
to be examined. The inside of a cylinder can be 
inspected in a few minutes by lifting the cylinder cover, 
and particular attention has been devoted to the 
possibility of quickly drawing a cylinder liner. It is 
possible to dismantle one cylinder without disturbing 
any of the others. 


LABOUR NOTES. 


Tae Ministry of Labour estimates that at May 
1933, there were approximately 9,657,000 insured 
persons aged 16-64 in employment in Great Britain. 
This was 123,000 more than a month before, and 
306,000 more than a year before. The improvement 
in employment extended to almost every industry. 
It was most marked in building, public works con- 
tracting, brick and tile manufacture, the iron and 
steel industries, engineering, metal goods manufacture, 
shipbuilding and ship repairing, the textile clothing, 
boot and shoe, pottery and distributive industries, 
and dock and harbour service. The only industry in 
which there was any appreciable decline was coal- 
mining, the North-Eastern district being that principally 
affected. 
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At May 22, 1933, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,998,567 wholly unemployed, 
490,243 temporarily stopped, and 94,069 normally 
in casual employment, making a total of 2,582,879. 
This was 114,755 less than the number on the registers 
at April 24, 1933, and 158,427 less than a year before. 
The total on May 22, 1933, comprised 2,103,170 men, 
61,957 boys, 371,518 women, and 46,234 girls. 
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Of the persons on the registers at May 22, 1933, 
about 43 per cent. were applying for insurance benefit 
and about 44 per cent. for transitional payments, 
while about 13 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 53 per cent. of the 
total of 2,253,798 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployn:ent had lasted less than 
three months, and in the case of about 65 per cent. it 
had lasted less than six montis; about 21 per cent. 
of the total had been on the register for 12 months or 
more. 


Between April 24 and May 22 the number on the 
registers decreased by 20,150 in the London area, 
15,455 in the south-eastern area, 11,333 in the south- 
western area, 26,013 in the Midlands, 25,526 in the 
north-western area, 11,663 in Scotland, and 6,165 in 
Wales. There was an increase of 1,550 in the north- 
eastern area. 


The Times correspondent at Berlin states that the 
number of persons registered as in search of employ. 





ment in Germany decreased in the second half of 
May by 212,000, to about 5,030,000. This total is 
below the lowest registered in 1932. 





Addressing the National Committee of the Amal- 
gamated Engineering Union at Blackpool last week, 
Mr. J. C. Little, the new president of the organisation, 
said that the introduction of power had replaced men 
permanently as a source of energy and installed them 
merely as machine-tenders. Power production of life 
necessaries had led them to the threshold of Utopia, 
but they had not had the wit to open the door. Instead 
of searching round for the purpose of finding improve- 
ments in the present economic circumstances they 
ought to be looking for the key to this millennium. 
They even knew what the key was. All that was 
necessary was to have the necessary courage to use it. 
Power production of life’s necessaries should eman- 
cipate the worker from drudgery and give him leisure 
and the opportunity of living a better and fuller life. 
Instead of trying to deal with things in this way they 
were messing around trying to find remedies under 
existing conditions, and circumstances were forcing 
them to realise that a wider distribution of wealth was 
necessary for the purpose of making industry itself 
successful. By far the greater portion of the spending 
power of the people was in the hands of a minority 
which did not desire to buy more, whilst the great 
multitude of the people who wished to buy more had 
not the necessary wherewithal to fulfil their desires. 





The delegates of the London and Kent divisions 
submitted a proposal that the executive should be 
instructed to place upon the agenda for the Trades 
Union Congress at Brighton, a resolution calling for a 
complete change in the status of manual workers 
in all industries on the following basis :—Present 
distinctions between office staff and manual workers 
to be abolished by the institution of a uniform standard 
of working conditions and remuneration; the third 
Labour Government to be instructed upon assuming 
office to remove immediately the existing bureaucratic 
control over the manual workers in all State work- 
shops, and to vest the control of them in the hands of 
the workers themselves ; all privately-owned factories 
and industrial establishments to be placed under 
State direction; the powers of directorates over 
employed workers abolished and their services utilised 
as may be found expedient by the employed workers, 
who will be constituted the controlling authorities of 
the requisitioned factories, and who shall be held 
responsible for their efficient administration. 





The Committee rejected the proposal and, by a 
large majority, adopted an amendment to the effect 
that the Trades Union Congress should be requested 
to set up an expert committee of inquiry to prepare 
plans for the socialisation of the engineering industry. 
The resolution was defeated a second time at a later 
stage when the London and Kent delegates proposed that 
it should be put on the agenda for the Labour Party 
Conference at Hastings. The amendment, in this 
instance, called upon the Labour Party to set up the 
committee of inquiry. 

A Glasgow resolution invited the Committee to 
instruct the executive to place an embargo on over- 
time on all productive work which did not tend to 
re-employ unemployed members. In the course of 
the discussion which followed, the president, Mr. 
Little, pointed out that adoption of the proposal 
would mean giving notice to terminate agreements. 
The employers would then take action, and willy-nilly 
they would be in a first-class dispute. The previous 
question was eventually carried by 20 votes to 19. 





A resolution calling upon the executive to take a 
ballot for or against terminating the York Memorandum 
—otherwise the provisions for avoiding disputes—was 
heavily defeated. Speaking for the executive, Mr. 
Kaylor warned the Committee of the dangers of 
trying to get rid of the existing machinery. It was 
easy, he said, to terminate an agreement with a body 
of employers, but that did not mean the termination 
of the body of employers. Were they sure they would 
be able to replace by something better what some of 
them wanted to wipe out? The present agreement 
had at least given them two valuable features—the shop 
stewards’ organisation and the works committee. 

A composite resolution was moved instructing the 
executive to enter into negotiations with the Engineer- 
ing and Allied Employers’ National Federation for a 
straight piecework system in which prices would be 
mutually fixed by the union and the employers. Mr. 
Bradley, a member of the executive, suggested that 
the resolution was unnecessary, as the employers had 
already been asked for a discussion on a straight- 





forward scheme of piecework and the abolition of all 
other systems of payment by results now in operation. 
The previous question was moved and carried by 34 
votes to 5. After a long discussion the executive was 
instructed to utilise all the resources of the union to 
stop the introduction in any district of the Bedaux 
or any similar system of payment by results. 





Another composite resolution proposed the establish- 
ment in each district of committees representing 
branches and shop stewards, with power to invite all 
unions catering for engineering workers to elect dele- 
gates, with a view to establishing workshop organisa- 
tion which would ensure successful action to win the 
40-hour week without loss of pay. It further instructed 
the executive, in conjunction with the other unions 
concerned, to open negotiations with the Engineering 
Employers’ Federation on this demand, and also to 
press for the abolition of overtime. Mr. Smethurst, 
the general secretary, said that the joint campaign for 
the 40-hour working week was now well under way. 
The representatives of the joint movement would 
shortly be called together. The next thing would be 
to consider when the demand should be made to the 
employers. It had been decided to couple the demand 
on the engineering side with the shipbuilding industry. 
It would, therefore, be seen that they had a strong 
joint movement on foot, and he hoped that nothing 
would be done to discourage it. 





The president, Mr. Little, said that the executive 
were anxious to do everything possible to keep the 
joint movement with other unions intact. He hoped 
that the Engineering Union would not step into a 
position of isolation. The time was ripe for a reduc- 
tion in working hours. In his view this was one of 
the most inspiring and hopeful movements that had 
ever been started, and there was definite promise of 
success if they could maintain unity. Eventually, on 
the suggestion of the president, it was agreed to amend 
the resolution to the extent of requesting the unions 
affiliated to the joint movement to consider the desir- 
ability of starting, in each district, committees of 
branches and shop stewards to ensure the necessary 
workshop organisation to win the 40-hour week. The 
resolution, as amended, was then adopted unanimously. 





One of the recommendations contained in a resolution 
adopted by the International Labour Conference, now 
sitting at Geneva, for submission to the World Economic 
Conference, was “ the restoration to circulation of the 
capital now lying idle by all appropriate means, and 
notably by the adoption of a public works policy.” 
Sir James Lithgow, Bart., the British employers’ 
delegate, said that he found himself compelled to 
abstain from supporting the proposal. The view of 
British industry was that large-scale public works at 
a cost to the public purse in excess of their economic 
value failed to relieve them of the unemployment 
problem. These works, by reason of taxation, placed 
a present and future burden upon industry which 
stifled industrial activity of a more permanent nature. 
Accordingly, they had asked as a better policy the 
reduction of taxation, so as to release funds for the 
development of normal productive employment. It 
might be that public works in other circumstances 
were beneficial, but as recently practised in Great 
Britain, and, as understood there, they had failed to 


help. 





The thirty-fourth annual report of the General 
Federation of Trade Unions states that there are now 
92 affiliated societies, of which 60 are on the higher 
scale, 29 on the lower scale, and three on both scales. 
The membership on which contributions are based is 
421,668, of whom 249,094 are on the higher scale, 
163,309 on the lower scale, and 9,265 on both scales. 
The reserve fund, which amounted to 190,0991. 6s. 7d. 
in 1932, is this year 124,083/. 7s. 5d. Mr. Appleton, 
the general secretary, says :—‘ During the year which 
has passed, there have been 100 disputes in which the 
unions have claimed and received Federation benefit. 
Two of these, in the cotton industry, assumed very 
serious dimensions, and cost the Federation 86,0400. 
What they cost the unions actually involved is known 
only to the unions themselves. Each union made great 
efforts to carry out the instructions of its members, and 
to afford them all the protection possible. What the 
unions now need, and what they are entitled to demand, 
is the loyal and unswerving support of all their old 
members, and the adhesion to their ranks of all labour- 
ing in the industry.” 





Dealing with the fall in trade union membership, 
Mr. Appleton says that there are three reasons for it. 
“One is,” he proceeds, “ the appropriation by the 
State of functions formerly undertaken by the trade 
unions. Another is the subversive propaganda of 
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organisations which, even at the moment of proclaiming 
friendship, are using trade union machinery for their 
own purposes, proclaiming the futility of trade unionism 
and asserting the superiority of their own policies. 
The other is the movement’s own failure to concentrate 
upon its own affairs, maintain interest in its principles, 
and belief in their efficacy. In no circumstances that 
can at present be visualised does it appear possible, 
even if it were desirable, to recover from the State the 
provision and control of sickness, unemployment and 
superannuation benefits. Nor, in view of the mach- 
inery set up, the results achieved, and the requests 
from the unions themselves, does there appear to be 
any likelihood of the State abrogating its powers of 
intervention, or reducing its efforts to reconcile dispu- 
tants and to negotiate settlements of strikes and 
lock-outs.” 





’ 


“There remains then,” Mr. Appleton continues, 
‘‘as the immediate task of the unions, the closing of 
opportunities against outsiders who exploit the move- 
ment ... and beyond this, a concentration on, and 
education in, what may be termed the bread and butter 
principles of Trade Unionism—a type which attempts the 
integration rather than the disintegration of productive 
forces... Every destructive and disintegrating 
factor must be removed if trade unions are to recover 
their standing, fulfil their legitimate functions, and 
perform their real job—which is looking after the wages 
and working conditions of their own members rather 
than the social and economic reorganisation of other 
interests and other countries.” 





In the annual report of the Amalgamated Society of 
Woodworkers, Mr. Wolstencroft, the general secretary, 
states that a fifth of the members of the society were 
continuously unemployed in 1932, and a record sum 
was expended on unemployment benefit, viz., 200,4541. 
or ll. 17s. 4d. per member, as against 187,766l. in 1930 
and 128,1131. in 1932. This sum of 200,454/. absorbed 
over half the society’s entire revenue for the year, 
even though a general levy of 8d. per week per member, 
imposed in June of 1932, had increased the individual’s 
contribution. The amount spent on unemployment, 
sickness, and superannuation exceeded the total 
year’s receipts by more than 11,0001. On the year’s 
working, a deficit of 107,7161. was shown, and this, 
added to the losses of the two previous years, makes a 
total loss of 239,7771. on the three years 1930 to 1932. 








BORON AND ITS DERIVATIVES. 


TRIVALENT boron shows a remarkable analogy to 
silicon in the neighbouring group of the Periodic Table 
of chemical elements. Salts of the oxyacids of both 
elements have been utilised for centuries; while, 
to-day, the multitude of uses which have been found 
for sodium silicate is rivalled by the part played by the 
common borax of the household in chemical and allied 
industries. In surveying the applications of boron 
compounds, a recent publication of the Imperial 
Institute, London, entitled Borates—A Report on the 
Mineral Industry of the British Empire and Foreign 
Countries, devotes only one out of forty pages to the 
use of boron itself or of borides, which fact is an indica- 
tion of the undeveloped state of the simpler compounds 
or of the element itself compared with the wide appli- 
cations of borates. Tincal or borax came from Tibet 
and Kashmir centuries ago, and Sassolite or boric 
acid was first extracted on an industrial scale in 1807 
from the natural jets of steam, or soffioni, of Tuscany. 
Both these sources have dwindled in importance com- 
pared with the quantities now produced in the United 
States. The American deposits of Colemanite, 
Ca,B,0,,:5H,0, which were the chief source of borate 
supplies from 1906 to 1926, are, however, no longer 
worked. A sodium borate containing four molecules 
of water of crystallisation is now the principal source, 
the mineral being named Kernite (from the Kern 
country) or Rasorite (to commemorate the work of 
Rasor, the chief engineer to the Pacific Coast Borax 
Company, a subsidiary of Messrs. Borax Consolidated, 
Limited, London). It appears from the Imperial 
Institute Report, however, that a variety of Colemanite 
is now received from the Turkish concerns of Messrs. 
Borax Consolidated, Limited, this variety possessing 
a boric oxide content of 47-21 per cent., the calcium 
oxide value being 31-56 per cent. 

Borax from the brines of Searle’s Lake, California, 
is now the second important source in the United 
States. The American Potash and Chemical Corpora- 
tion has grown from the efforts made during the War 
to extract potassium chloride and borax from such 
brines. About 75,000 short tons of the potassium 
compound and 45,000 short tons of borax represent 
the yearly my ot of the plant of this company, present 
production being two-thirds of this amount. The 
growth of the American industry may be realised by 
noting the exports of crude borates and borax, which 





increased from 7,880 long tons in 1922 to 77,623 tons 
in 1931, while 1,885 tons of boric acid were also exported 
in the latter year. Exports of borax from Italy 
amount to about one-fiftieth of the American figures. 

In surveying the applications of boron compounds 
the report mentions sodium perborate, the new oxi- 
dising and bleaching agent which contains an available 
oxygen content of 10 per cent. The lowering of the 
manufacturing costs and the introduction of the 
electrolytic method of preparation have brought about 
an increase in the applications of this salt. In nickel- 
gate and in other types of electroplating, for example, 
an addition of the compound improves the deposit by 
the prevention of pitting. Boric acid has also been 
used in this direction, particularly in the deposition of 
chromium and zinc. The acid enters into enamel 
paints and pigments; its manganese salt is a dryer in 
the varnish and printing ink industries; while its 
anhydride has found some use as a Bonding agent 
for abrasive wheels. Carbon boride, certain silicon 
borides, and free boron have been proposed as abrasives, 
while a chromium-tungsten-iron alloy containing up 
to 1 per cent. of boron has been patented. In ridding 
brasses and bronzes of gases, compounds of the element 
with manganese and silicon, with magnesium an 
with calcium, have been applied; and carbon or 
calcium boride is required in producing high-con- 
ductivity copper. Borac is employed for a multitude of 
purposes in the textile, soap, ceramic, and other 
industries, and as a flux in metallurgy. 

In the glass industry an addition of boric oxide (as 
borax), up to 12 per cent., increases the durability 
to water, while heat-resisting glasses contain about 
12 per cent., since a lower rate of thermal expansion 
also results. The rate of melting of soda-lime-silica 
and of soda-lime-alumina-silica glasses, of the type 
used in the automatic manufacture of bottles, is 
increased by addition of borax, the rate of refining 
being also increased. Furthermore, mixtures con- 
taining boric acid have been used in America for pre- 
paring dipping solutions of a fungicidal nature. There 
is little doubt that in the future we shall witness 
increased uses of boron compounds as preservative 
agents; some indications of this is exemplified by the 
discovery that powdered borax controls the rice 
weevil when used at the rate of 10 oz. per bushel of 
grain; and that borax can take the place of an oil 
layer as mosquito larvicide for water other than for 
drinking purposes, as little as 1-5 gm. per litre being 
sufficient. 


ICE-MAKING PLANT AT GRIMSBY 
FISH DOCK. 


In view of the increasing demand for ice to supply 
the trawler fleet, the Grimsby Ice Company decided, 
in 1930, to eqvip their factory, built in 1900, with 
entirely new compressors, and to modernise it through- 
out. This work has now been completed, with the 
result that the possible output has been raised to 
1,100 tons of ice per day manufactured under the most 
economical conditions. The original plant installed 
had an output of 300 tons of ice per day. The equip- 
ment consisted of two “can” ice and two “ cell”’ ice 
tanks, in conjunction with four Pontifex horizontal 
double-acting ammonia compressors driven at 50 
r.p.m. by vertical triple-ex ion engines. Steam 
was generated by six Lancashire boilers working at a 
pressure of 180 1b. persquare inch. It may be explained 
that in “can” ice tanks, the ice is formed in separate 
vessels immersed in the brine, the vessels being after- 
wards transferred to a warm bath for a short period in 
order to release the ice. In the cell system, on the 
other hand, the ice is formed in a number of fixed 
cells in the walls of which the brine is circulated, the 
ice being released by replacing the brine flow by warm 
water. In this case, it is necessary to freeze a hook 
into each block of ice for lifting purposes, and each 
block must be separately handled. The system lends 
itself to the manufacture of clear ice, as the cells can 
be provided with openings in the bottom, and the 
water kept in a gentle state of pulsation. The produc- 
tion of clear ice, however, is of no particular importance 
for the fishing industry. 

In 1910, in order to meet the increasing demand for 
ice, the company installed two Linde double-acting 
ammonia compressors driven by vertical Cole, Marchant 
and Morley steam engines, and two additional “ can”’ 
ice tanks, having an output of 200 tons per day. The 
additional compressor sets were supplied with steam 
from the original battery of six Lancashire boilers, and 
the latter were equipped with superheaters at the same 
time. In 1914, one of the two “cell” tanks was 
converted to a “can” tank, the remaining “ cell ” 
tank being similarly converted in 1926. Condensers 
of the atmospheric type, utilising dock water for 
circulation, formed part of the original plant, and the 
surface area was increased as the additional compres- 
sors were installed. The two plants were of a nominal 
capacity of 500 tons per day, but by increasing the 
revolutions of the compressors, and by the addition of 











the last “ can ” tank, an output of 720 tons per day was 
actually obtained under the working conditions of the 
factory. 

When it became necessary further to increase the 
output, it was decided to scrap the steam plant and 
existing compressors entirely, and to replace them by 
modern high-revolution, electrically-driven compressors, 
at the same time modifying the cooling surfaces in the 
tanks, and the brine and ammonia circulation, in 
accordance with the most recent practice. The 
contract for the refrigerating eqipment was entrusted 
to Messrs. J. and E. Hall, Limited, Dartford, Kent, and 
for the electrical equipment to Messrs. The Metro- 
politan-Vickers Electrical Company, Limited, Man- 
chester. The new plant was required to give the 
output of 1,100 tons per day under ordinary working 
conditions, utilising the existing tanks without increas- 
ing the number of cans. Steam was to be entirely 
dispensed with, and means had to be provided for 
heating the thawing water without the use of electrical 
heaters. It was essential that the old plant should be 
removed and the new plant installed without inter- 
rupting the output of ice. The difficulty of fulfilling the 
latter condition was enhanced by the form of the site, 


d | which is shown in the plan, Fig. 1, Plate XXXVI. This 


plan shows the position of both the old and the new 
plant, and it will be seen that the new compressors had 
actually to be erected on the site of the Linde machines. 
The position of the tanks in relation to the compressor 
house also greatly complicated the pipework, and the 
very successful layout finally achieved reflects the 
greatest credit on the officials of the company and on the 
contractors. 

Turning now to the description of the modernised 
factory, various views of the plant are given in Figs. 2 to 
13, Plate XXXVI, and pages 648 and 649. As will be 
clear from Fig. 4, which shows the compressor house, four 
compressors have been installed. Each compressor 
is direct-coupled to a synchronous induction motor 
with a continuous rating of 600 brake horse-power at 
250 r.p.m., the 6,000 V. three-phase, 50-cycle current 
being obtained from the grid system. The exciters 
are direct-coupled to the motors, and are incorporated 
in the frame of the latter, which are designed to register 
with and bolt up to the compressors. The exciters 
are arranged to give a leading power factor of 0-9 
under full load conditions. The installation is fully 
protected against both mechanical and electrical 
failures, and can be instantly shut down in case of 
emergency. The compressors, which are illustrated 
in Figs. 4, 10 and 11, are of the four-cylinder vertical 
type, with a bore of 16} in., and a stroke of 15 in. 
They are actually the largest machines manufactured 
by eons, Hall to date, but generally resemble the 
well-known models of similar type made by the firm. 
The cylinders are made from close-grained grey cast- 
iron, having a tensile strength of 14 to 17 tons per 
square inch. Each cylinder is separate and bolted to 
the crankcase, the bolts being inside the sheet casings 
which can be seen surrounding the cylinder bodies in 
Fig. 11. Both the suction and delivery valves, shown 
in section in Fig. 10, are of the ring type, and are 
arranged so that the valves and seats can be readily 
withdrawn and replaced without disturbing the pipe 
connections. The valves are interchangeable. The 
pistons are of the trunk type as shown, and are made 
in cast-iron with the suction port in the centre. They 
are fitted with four rings at the top and two at the 
bottom. The gudgeon pin is of hardened steel, and 
is of the fixed type. Each cylinder is fitted with a 
separate head held down by substantial springs, so 
that it will lift under abnormal conditions to form a 
safety device. In addition, there is a by-pass between 
the high-pressure and low-pressure side fitted with a 
metal disc designed to fracture when subjected to 
exceptionally high pressure, thus equalising the 
pressure between the suction and delivery sides. 
By-pass connections with control valves are fitted to 
ease the load when starting up. The connecting rods 
and crankshaft are made from high-quality forged 
carbon steel, and are machined all over. The small 
ends are fitted with phosphor-bronze bushes, while the 
big ends are lined with white metal having a high tin 
content. The crankshaft is carried in five main bearings 
with a similar lining. As shown in Fig. 10, the shaft 
passes through a stuffing box at the flywheel end. This 
box is fitted with metallic packing, and the gland nuts 
are geared together to ensure even tightening. The 
crankcase is made from cast-iron and is of substantial 
design with ample ribbing. It is fitted with large 
inspection doors on each side, and with oil sight 
inspection glasses, As shown in Fig. 10, the flywheel is 
mounted between two half couplings, the inner half 
coupling being keyed to a taper on the crankshaft. 
The flywheel is a one-piece iron casting, and is fitted 
with hand barring gear. The latter is provided with a 
detent pawl so that the flywheel cannot turn in the 
reverse direction under the action of the pressure in the 
cylinders. Lubricating oil is supplied under pressure to 
all bearings, and to the cylinder walls and gland. An 
oil return, with sight glass, is led from the gland back 
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to the crankcase. The oil pump is of the valveless 
plunger type, and is driven directly from the end of the 
crankshaft. It is located inside the crankcase and 
the oil is passed through an external strainer. A hand 
pump is provided to maintain the oil level in the crank- 
case, and this pump may also be employed for flooding 
the bearings if the compressor has been standing idle 
for any considerable time. All four compressors are | 
coupled to one suction and one delivery main. 

The ammonia and thawing-water circuits for the 
entire system are shown diagrammatically in Fig. 14. 
It will be observed that the gas leaving the compressor 
A first passes into a heat exchanger B. This exchanger 
is mounted on the roof of the building, and can be seen 
on the right in Fig. 5. It is employed for removing 
the superheat from the gas, the cooling of the latter 
ensuring the separation of any oil which may be 
present in it. The released heat is utilised for thawing 
the ice from the cans, thus dispensing with the use of 
steam or electrical heaters for this purpose. After 
leaving the heat exchanger, the gas enters two oil | 
separators, marked C in Fig. 14, also located on the 
roof of the building, as shown in Fig. 6. These | 
separators are fitted with baffles, and from them, the 
gas passes to two sets of atmospheric condensers D, 
the oil being returned to the compressor crank-case 
through the rotary cock O. The condensers are | 
cooled by circulating water drawn from the docks, and 
returned to the latter without being re-circulated. One 
of the condensers formed part of the old plant, the | 
other being new and replacing an existing condenser. | 
The two condensers are also located on the roof of | 
the building, one of them being visible to the left in 
Fig. 5. The ammonia discharge main is common to 
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Four-Cytranper SInecie-AcTING COMPRESSOR. 


both condensers, but stop valves are provided so that | of 2}-cwt. capacity each, the remainder being all of | this space, and a corresponding space at the other end, 


any of the seven divisions, into which the whole of the | 


2-cwt. capacity. 


The total number of cans is therefore | the whole of the tank is covered by a wooden floor. 


condensing surface is divided, may be cut off as | 6,606 of 2-cwt. capacity and 3,240 of 24-cwt. capacity. | The pusher bar is connected to two screwed shafts, the 


required. 
passes to a common main, from which branches are | 
taken to liquid separators F, one of which is located 
at one end of each tank. 

There are six tanks in all, as shown in Figs. 1 to 3. 
It will be seen that they are arvanged in two groups, 
tanks Nos. 1 to 4 being on one side of Parker-street, 
which separates the factory into two buildings, and 
the remaining two tanks being on the other side. It 
will further be observed that tanks Nos. 1 and 2 are 
located directly above tanks Nos. 3 and 4, the columns 
supporting the upper tanks separating each of the 
lower tanks into three independent units. As regards 
the number of cans, tanks Nos. | and 2 have each 37 
rows of 45 cans per row, each of the three sections of 
tank No. 3 has 36 rows of 14 cans per row, each of 
the three sections of tank No. 4 has 36 rows of 16 cans 


42 cans per row. The cans in tanks Nos. 3 and 4 are 


Fig. 13. 
Each row of cans is supported in a frame. 


the first step, which consists in raising one of these 
frames, filled with empty cans, above the level of 


From the condensers, the ammonia liquid | One of the tanks is shown diagrammatically at E in | outside of the nuts being in the form of worm wheels. 
The design of all the tanks is generally similar. | One of the screwed shafts and its worm wheel can be 
To follow | seen in Fig. 13, and it will be noticed that the corre- 
| the freezing process through, we may commence with | sponding worm is mounted on a shaft running across 


the front of the tank. This shaft is driven by an 
electric motor, and when the latter is set in motion, 


the floor at one end of the tank. The lift is effected |the pusher bar is gradually moved forward, pushing 


The cans are now filled with water by swinging down 
a row of nozzles connected to a corresponding row 
of measuring vessels, as shown in Fig. 12, and the 


| with a travelling crane spanning the full width of the | the frame which has just been inserted, together with 
‘tank, and fitted with suitably arranged hooks to grip | all the frames in front of it, towards the other end of 
and release the frame without any manual labour. | the tank. 


At the completion of its stroke, the pusher 
gear is automatically reversed by the trip switch 
shown, and the frame at the other end of the tank, with 
its cans, which now contain ice, can be lifted out, 


frame is then lowered until the cans are submerged the crane being traversed the length of the building 


in the brine, rollers on the frame resting on suitable | for this purpose. 


The thawing tank is located imme- 


rails running the whole length of the tank. The frame, | diately beyond the main tank, at the end remote from 
complete with the filled cans, is inserted in the space | the pusher gear, and while still in their frame, the cans 
per row, and tanks Nos. 5 and 6 have each 39 rows of | between the previously-inserted frame and a long | containing ice are immersed in this for about three 


pusher bar at the extreme end of the tank. 


Except for ' minutes, and the frame is then lifted and dropped into 
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a tipping cradle. The latter is then swung over until 
the ice blocks slide out of the cans down a short 
incline on to a distributing platform, as shown in 
Fig. 7. The empty cans in their frame are then 
returned to the other end of the tank to be refilled. 
The passage through the tank occupies about 27 hours. 
The ammonia evaporator coils, which are shown 
diagrammatically at N in Fig. 14, are arranged in a 
trunk running along the side of each tank. The brine 
is circulated through this trunk to the delivery end of 
the tank, and flows in the reverse direction evenly 
amongst the cans. It then passes to a vertical spindle 
impeller-type pump, by which it is re-delivered to the 
trunk. 

As already stated, and shown in Fig. 14, the liquid 
ammonia from the condensers passes first into a liquid 
separating vessel F, It is drawn from this vessel by 
the motor-driven pump G, and is returned to the 
separator after passing through the coils. The mixture 
of gas and liquid is separated in this vessel, the liquid 
falling to the bottom to be re-circulated by the pump, 
and the dry gas being drawn off from the upper part 
of the vessel through the suction main by the com- 
pressors. A constant liquid level is maintained by 
means of the float controlled regulator H, which is 
outside the vessel, the valve allowing just sufficient 
liquid to enter to compensate for that evaporated in 
the coils, and drawn off in the form of gas by the 
compressors. In practice, the load on all the tanks, 
and consequently the brine temperature, is continually 
varying, owing to the demand for ice being made at 
irregular intervals in the various parts of the factory. 

Turning now to the thawing water circuit, also shown 
in Fig. 14, it will be seen that the water is pumped from 
the sump L by the centrifugal pump M through the 
cooler tubes, from which it is led to each of the thawing 
tanks K, and finally returned to the sump. As the 
thawing process is not uniform owing to the varying 
demand for ice, means are provided for extracting the 
heat from the gas in the exchanger during periods when 
no thawing is in progress. For this purpose, a set of 
atmospheric cooling coils has been provided beside 
one of the condensers on the roof. This set of coils, 
which is shown at.J in Fig. 14, is cooled by the same 
dock water as the adjacent condenser. 

As regards the disposal of the ice, the blocks, after 
being withdrawn from the cans, may either be passed 
direct to a crusher in the factory, or delivered down the 
chute, shown to the right in Fig. 9, to one of two crushers 
located above the trawler quays. The chute is provided 
with rounded steel rails, and before entering the 
crushers, the block is slowed down by entering a Vee 
passage, one side of which is made up by a spring- 
loaded arm, and the other by one side of the chute. 
From the crushers, the broken ice is delivered direct 
into the trawlers. The great bulk of the ice manufac- 
tured is used by the fishing fleet, but a certain amount, 
crushed in the factory itself, is used for land transport 
of fish and other purposes. On occasion, the crushed 
ice may be barrelled for shipment to vessels actually at 
sea. Fig. 8 shows about 20 tons of ice awaiting transfer 
to the crushers. 

As explained earlier, it was essential that the supply 
of ice should not be interrupted during the conversion 
of the factory, and apart from the installation of the new 
compressors, five of the six ice tanks had to have their 
existing evaporator coils replaced, while in the case of 
the sixth tank, the coils, which were relatively new, had 
to be withdrawn for alteration. One tank was placed 
at the contractor’s disposal in the autumn of 1931, 
and when this was completed, a second tank was handed 
over. This in turn was completed in December of the 
same year, and was coupled up to the first of the new 
compressors, which was installed with the old Linde 
compressor still in place. It was then possible to com- 
mence dismantling the Linde machine to make room for 
the remaining three new compressors, the first of which 
was set to work with the third ice tank in March, 1932. 
The next compressor, with the fourth ice tank, was 
ready for service shortly after. and the fourth com- 
pressor was completely erected by July, 1932. The two 
remaining tanks were put into commission later. 

In March, 1932, a trial was conducted over a period 
of ten days, using the first new compressor installed, 
and Nos. 1, 2 and 5 ice tanks. Throughout the whole 
period, ice was lifted at a constant rate over the 24 
hours, the brine temperatures consequently remaining 
steady. With an evaporation temperature of 13 deg. F., 
and a condensation temperature of 79 deg. F., 403 tons 
of ice per 24 hours were produced. The total kilowatts 
required per ton, including ice handling, crushing, &c., 
was 30-6. This represented a very appreciable economy 
in power consumption, and there was also a considerable 
reduction in labour costs. Another important advan- 
tage resulting from the change over has been the 
reduction in the space occupied by the plant. As shown 
in Fig. 1, this leaves considerable vacant space in the 
factory available for future developments. In particu- 
lar, the freeing of the boiler-house and coal-handling 
space had released an area of 4,800 sq. ft., and the 
removal of the four Pontifex compressors has released 
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that the space occupied by the plant per ton of ice per 
day was 15-5 sq. ft., in the case of the steam sets, and 
only 2-5 sq. ft. in the case of the new electric sets. 

In conclusion, it may be stated that the new plant 
has now been running for over twelve months, its 
performance having exceeded expectations, and no 
serious hitches having taken place. The method of 
heating the thawing water has proved an unqualified 
success, and in the summertime, with all machines 
running, and with the ice being lifted to full capacity, 
there has been ample heat available to keep the thawing 
tanks at a suitable temperature. Only on rare occasions 
during the night, when all the machines were running 
and no ice was being lifted, has it been necessary to 
make use of the auxiliary cooler to control the tem- 
perature of the thawing water. The oil separating 
system has also proved highly satisfactory, the amount 
of oil required to keep the machines fully charged being 
negligible. Electric welding has been extensively used 
to reduce the number of flanged joints in the ammonia 
pipes, and where flanged joints are employed, they are 
all of the metal to metal type. 

On a recent visit to the plant, we were impressed by 
the fact that no trace of free ammonia vapour could 
be detected in any part of the factory. The average 
current consumption for the whole of the twelve 
months was 35 kW per ton of ice made, this figure 
representing the whole of the current used in the factory 
for all purposes, including such uses as crane, crusher 
and conveyor operation, and office lighting and heating. 
The lowest consumption obtained for the same services 
before the factory was modernised was 42 kW. The 
whole of the conversion was carried out under the 
supervision of Mr. F. A. Fleming, M.1.Mech.E., the 
general manager of the Grimsby Ice Company, Limited, 
to whose description of the plant, presented before the 
International Congress of Refrigeration in Buenos 
Aires, we are indebted for many of the particulars 
given. 

PERSONAL. 

Messas. SrurRTEVANT ENGINEERING Company, LIMITED, 
147, Queen Victoria-street, London, E.C.4, have 
announced that their Mr. C. W. Wheal is now in residence 
at 54, Doveridge-road, Hall Green, Birmingham. His 
telephone number is Shirley 1046. 

Messas. Armstrono-Saurer ComMERcIAL VEHICLES, 
Limrrep, Thames House, Westminster, London, 8.W.1, 
inform us that following the election of Mr. P. W. 
McGuire to the board of directors of the Company, Mr. 
J. Janes, formerly area sales superintendent for London 
and the southern counties, has been appointed to the 
»osition of sales manager, with headquarters at Thames 

lovse. 

Messrs. Atrrep Herpert, Limirep, Coventry, 
inform us that Landis screwing machines are now being 
made in England. These machines are of Landis design, 
equipped with Lanco dieheads and chasers made by 
the Landis Machine Company, Waynesborough, U.S.A. 
The following British-made machines are available : 
bolt machines, 1 in., 14 in., 2 in., and 2} in.; pipe and 
nipple machines, 1} in. and 2 in. 

In consequence of the expansion of their business 
in connection with long and medium-term credit for 
——— and equipment for domestic use, Messrs. 
Bankers Commerctat Security, Lrurrep, have removed 
from Regent Arcade House, 252-260, Regent-street, to 
larger offices at 17-19, Stratford-place, Oxford-street, 
London, W.1. 

Mr. Grorces Brovuatrer has accepted the invitation 
of the Society of Automotive Engineers to speak at the 
International Automotive Engineering Congress, to be 
held at Palmer House, Chicago, U.S.A., from August 28 
to September 4. Mr. Broulhiet, who is a consulting 
engineer in Paris and a member of the Council of the 
French Société des Ingéniours de l’Automobile, will 
discuss the subject of indopendeot wheel suspension. 

Mr. Hat Gutreriper, A.M.1.Mech.E., 17, Victoria- 
street, London, 8.W.1, has been returned unopposed as 
a City Councillor for the Grosvenor Ward of the City of 
Westminster. 


RaILways aNp ComMERce.—British railways last year 
purchased 14,000,000 tons of coal, 210,000 tons of rails, 
296,000 tons of steelwork, 21,000,000 bricks, 17,000,000 
eub. ft. of timber and 4,000,000 sleepers, 9,000 tons of 
paint, 62,000 tons of oil, and ov »r 2,000 miles of cloth. 

“Tas Conte pr Savora.”—-Leaving Gibraltar on 
May 17, the Italian liner Conte di Savoia reached New 
York in 4 days 19 hours 10 minutes sailing time, 
giving an average speed of 27-65 knots. Heavy seas 
and a strong north-westerly wind were encountered for 
the first two days, and the conditions were still worse 
during the third and fourth days, so that the performance 
reflects the very greatest credit on the designers and 
builders of the vessel. The absolute record for 
the Atlantic crossing is held by the Europa, with an 
average speed of 27-91 knots, and as, in order to achieve 
the crossing referred to, the Conte di Savoia attained a 
speed of 29 knots in the somewhat calmer stretches of 
sea, it a probable that she will secure the Blue 
Ribbon of the Atlantic as soon as the conditions are 
favourable. A full description of the vessel was given 
on page 345 ante and seq. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 

Switchgear—The supply of 11,000-V_ substation 
switchgear, comprising totally-enclosed, metal-clad, 
compound-filled switchgear and totally-enclosed, draw- 
out, truck-t switchgear. The Christchurch Municipal 
Electricity partment, Christchurch, New Zealand ; 
August 8. (Ref. No. A.Y. 11,841.) 

Traction Lamps.—The supply of 115-V, 25-W, metallic- 
filament traction lamps, as required during the = 


commenci September 1, 1933. The J ~~ 
City Council, South Africa; July 4. (Ref. No. A.Y. 
11,842.) 


Telephone Cables and Apparatus——The supply of 
dry-core, wane lead-covered telephone cable 
(Ref. No. A.Y. 11,844) and telephone wires, cable-distribu- 
tion cases for indoor use, telephone-switchboard apparatus 
and sundries (Ref. No. A.Y. 11,845.) The Durban Gopen- 
tion, South Africa ; July 14. 

Steam and Water-Service Instruments.—The supply of 
steam and water-service instruments. The State Elec- 
tricity Commission of Victoria, Melbourne, Australia ; 
July 17. (Ref. No. A.Y. 11,846.) 

Iron Pipes and Specials.—The supply of cast-iron, 


spun-iron, or steel ee pi and ials, having 


internal diameters from 3 to 12 in., required during the 
year ending tember 30, 1934. The Si re Muni- 
cipal Water ment; A 1—in mdon or 


ugust 

Singapore. (Ref. No. G.Y. 12,674.) 

Rail Motor-Car.—The supply of one 2-ft. 6-in.-gauge, 

16-seater bogie rail motor-car with Diesel or airless- 

injection heavy-oil engine. The North-Western Railway, 
Lahore, India; July 17. (Ref. No. G.Y. 12,682.) 





Iron Bars.—A firm at La Paz, Bolivia, is desirous 
of receiving quotations from United Kingdom manu- 
facturers of wrought-iron bars of standard lengths :— 
rounds, } in. to }? in.; square, } in., } in., and § in. ; 
flats, 2} in. by § in., 2} in. by} in,, and # in. by ¢ in. ; 
and plates, }-in. thick. (Ref. No. G.Y. 12,675.) 








BOOKS RECEIVED. 


Elements of Industrial Heat. Vol.I. By J. A. Ranpaui 
and J. W. Grtton. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 16s. 6d. net.] 

Ohio State University. Engineering Experiment Station. 
Bulletin No. 77. The Perf nce of Propeller Fans. 
By A. I. Brown. [Price 25 cents.] Circular No. 29. 
A Method of Determining Values of Different Fuels for 
Power Plant Use. By H. M. Faust. Columbus, 

1.8.A.: Ohio State University. 

Medical Research Council. Industrial Health Research 
Board. Report No. 68. Tests for Accident Proneness. 
By E. Farmer and others. London: His Majesty's 
Stationery Office. [Price 9d. net.] 

The Inventor and His World. By H. Srarrorp Har- 

rIELD. London: Kegan, Paul, Trubner and Com- 
pany, Limited. [Price 6s. net.] 

Jampfspeich lag By Dret.-Ine. Wattrer Gotp- 

stern. Berlin: Julius Springer. [Price 18 marks.] 

Erliuterungen zu den Hisenbet sti gen, 1932 mit 
Beispielen. Part 2. By Dr.-Inc. W. Genter. Fifth 
Edition. Berlin: Wilhelm Ernst und Sohn. [Price 
5.50 marks. ] 

Department of Overseas Trade. No. 543. Economic 
Conditions in Siam, 1932. Report. By J. Bamzy 
and H. R. Brep. London: His Majesty's Stationery 
Office. [Price ls. 6d. net.] 

An Engineer's Outlook. By Str Atrrep Ew1ne. London: 
Methuen and Company, Limited. [Price 8. 6d. net.] 
Arc-Welded Steel Frame Structures. By G. D. Fisx. 
London : McGraw-Hill Publishing Company, Limited. 

[Price 30s. net.] 

Hydraulic Machinery. By D. W. Meap. London: 
McGraw Hill Publishing Company, Limited. [Price 
24s. net.) 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1494. Acceleration of an 
Aeroplane upon Entering a Vertical Gust. By L. W. 
Bryant and I. M. V. Jongs. [Price ls. net.] No. 


vi 











1495. Im mt of Airacrew-Body Performance 
by Radial Vanes. By F. C. Jonansen. [Price ls. 6d. 
net.} No. 1496. The Influence of Wing Density 


upon Wing Flutter. By A. G. Prysiey. [Price ls. 6d. 
net.) No. 1498. Spinning Calculations on Some Typi- 
cal Cases. By H. B. Invine and A. 8. Batson. [Price 
le. 6d. net.) No. 1499. Reversal of Aileron Control 
Due to Wing Twist. By W. J. Duncan and G. A. 
MoMrt1rayn. [Price ls. net.] No. 1500. Resistance 
Derivatives of Flutter T . Part I. By W. J. 
Duncan and A. R. Cotrar. No. 1501. Tests of Float- 
ing Ailerons on a Bristol Fighter Aeroplane. By F. B. 
BRADFIELD and others. [Price ls. 9d. net.] London : 
His Majesty's Stationery Office. 

Association of Engineering and Shipbuilding Draughts- 


men. Si k to the L.C.C. Code of Practice, 1932. 
By C. F. Lrrrtewoop. London : Draughtsman 
ny, Limited. [Price 2s. net.] 


Publishing Com 
Ra “Controlled Mechanism. By Mayor Rayrmonp 


mires. London: Percival Marshall and Company, 
Limited. [Price 2s. 6d. net.] 
Air Ministry. Air Publication No. 1428. Panther 114 
Aero-Engine. London: His Majesty's Stationery 
Office. [Price 4¢, 6d, net.] 





CONTRACTS. 


Messrs. Witt1aM DeNnNy AND Broruers, Luwirep, 
Dumbarton, and Messrs. THe FarRFIELD SHIPBUILDING 
AND ENGINEERING Company, LimrrepD, Govan, Glasgow, 
have each received an order for a new paddle steamer 
for the London, Midland and Scottish Railway Company's 
cruising fleet on the Firth of Clyde. The new ships will 
replace the P.SS. Mercury and Caledonia ; they will each 
have a speed of 17 knots, and a passenger certificate for 
about 1,500 passengers. Their principal dimensions wil! 
be 220 ft. by 30 ft. by 10 ft. 3 in. 

Messrs. Davy Brotuers, Lrurrep, Park Iron Works, 
Sheffield, have recently been entrusted with the execution 
of an —_ my contract for a large works in Poland, 
namely, Messrs. Towarzystwo Starachowickich Zakladow 
se ay —_ . 55 
orgi press of 2,000 tons power, operated by a Davy 
civtgtesdis intensifier, iy a for working at 
1,000 tons power and with large baseplate extension for 
hollow forging work. In addition, the press is to be 
cunpnee for certain piercing operations and will represent 
the latest design of press for general forging work. 


The order comprises a high-speed 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Now that the Whitsuntide holidays 
are over, and works have resumed activities, a slight 
quickening in demand is noticeable in certain sections 
of the North-Western iron and steel industries, though the 
rate of progress is obviously slow. An encouraging sign 
is the rather better support being given to steel rolling 
mills by a number of structural-engineering firms in the 
Manchester district, but these, for the most part, are 
orders for materials for immediate consumption. In 
the foundry-iron section, the recent slight improvement 
is maintained, though the abundant supply of cheap 
scrap in the market continues to militate against fuller 
recovery of trade in this section. Machine-tool manu- 
facturers are still suffering from the continued trouble 
between the British and Russian Governments, with 
its resultant embargoes, and in the Altrincham district, 
which relies largely for its prosperity upon this trade— 
and where a by-election is being fought—the Russian 

roblem has become a key question of the campaign. 

‘extile machinists are rather busier, but locomotive 
builders and boiler makers are urgently in need of new 
work to prevent the closing down of further plant. 

Recent Orders.—Messrs. Redpath Brown and Company, 
Limited, and Messrs. Edward Wood and Company, 
Limited, both of Trafford Park, Manchester, have secured 
a number of useful, if small, orders for steelwork from 
railway and other clients. A new type of marine Diesel 
engine has been produced by Messrs. Crossley Brothers, 
Limited, of mshaw, Manchester, who are supplying 
a 100 brake horse-power unit of this description for 
installation in a large Thames sailing barge. Further 
orders are expected in the near future. 

The Hematite Trade.—Business in the hematite trade 
in the North Lancashire and Cumberland area is still 
on the up-grade, and there is growing confidence in the 
need for the restarting of additional plant in the near 
future to cope with the demand. Sales to the Continent 
are still disappointing, but home trade is picking up 
steadily, business with South Wales being the brightest 
spot. local steel outlook is encouraging, and there is 
every anticipation of useful orders accruing when the 
recent trade pacts have had time to operate. 








Tae Duppse.tt MepaL AND GUTHRIE LECTURE OF THE 
Puysticat Socrery.—As announced on page 164 ante, the 
tenth Duddell Medal of the Physical Society has been 
awarded to Professor Wolfgang Gaede. The medal is 
to be presented at a meeting of the Society held to-day, 
June 16, at 5 p.m., at the Imperial College of Science 
and Technology. The presentation will be followed 
by the delivery, by Professor Manne Siegbahn, of the 
University of Upeale . Sweden, of the eighteenth Guthrie 
Lecture. The title of the lecture is, “‘ Studies in the 
Extreme Ultra-Violet and the Very Soft X-Ray Region.” 
Professor Siegbahn has effected improvements in the 
design and construction of apparatus for measuring the 
wavelengths of X-rays which have endowed them with 
an accuracy comparable with that of the corresponding 
optical instruments. His extremely accurate measure- 
ments of the lengths of the waves which the various atoms 
emit, serve as definite indications of their internal 
structure, and every improvement made has brought to 
light new and valuable information. 





British StanDARD SPECIFICATION FOR ENAMELLED 
Correr Wrire.—Since the issue, in 1922, of the first 
edition of the British Standard Specification for enamelled 
high-conductivity copper wire, considerable improve- 
ment has been made in the manufacture of this material, 
with a corresponding improvement in the quality of the 
product. Hence a revision of the specification was 
indicated, and this has now been issued by the British 
Standards Institution as No. 156—1932. It has been 
found possible to make the requirements regarding 
freedom from pinholes much more stringent than in the 
old ification, and, in addition, the maximum per- 
missi overall diameters of the enamelled wires have 
been slightly reduced, without any reduction in the 
severity of the high-voltage test. All the tests given 
in the origi ification have been retained, and a 
clause covering joints has been added. Copies of the 

ification can be obtained on application to the 
Publications Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d., po-t free. 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Although a very good undertone 
exists in the Scottish steel trade at present, there has not 
yet been much expansion in business, but sellers are 
very hopeful of an early improvement in buying. Inquiries 
give some indication in this direction, and the firming up 
of Continental prices is all in favour of local producers. 
The demand for sectional material is not very good, but 
plates are moving rather more freely. In the black 
steel-sheet trade the more active conditions in the 
heavier gauges continue, and makers are much better 
employed in this branch than they have been for a long 
time, which is largely due to the position on the Conti- 
nent. The lighter gauge sheets are rather slow at the 
moment, and there has been practically no change in the 
galvanised sheet demand. ices are steady to firm 
and are as follows :—Boiler plates, 91. per ton; ship 
plates, 81. 15s. per ton; sections, 8l. 7s. 6d. per ton ; 
black steel sheets, } in., 81. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 12/. per ton, all 
delivered at Glasgow stations. 

Maleable-Iron Trade.—The outlook in the malleable- 
iron trade of the West of Scotland is just a trifle better, 
but orders are still exceedingly scarce and of small 
volume. For re-rolled steel bars the demand is not very 
heavy, but is, if anything, on the up grade, and the 
outlook is more hopeful. The following are the current 
market quotations :—‘‘ Crown” bars, 91. 158. per ton 
for home delivery and 9/. 5s. per ton for export; and 
re-rolled steel bars, 7/. 5s. per ton for home delivery and 
61, 108. per ton for export. 


Scottish Pig-Iron Trade.—There has been little change 
in the Scottish pig-iron trade over the week, and although 
other branches of industry are tending to get better, 
there has not been any noticeable improvement in the 
demand for pig-iron. The number of furnaces in blast 
remains at seven, and there is not any prospects of 
more being put into commission meantime. Prices are 
firm and are as follows :—Hematite, 66s. per ton, delivered 
at the steel works ; foundry iron No. 1, 67s. 6d. per ton, 
and No. 3, 65s, per ton, both on trucks at makers’ yards. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is more activity in 
Cleveland pig-iron than for a considerable time, and the 
outlook has trightened. Depletion of stocks continues, 
and encourages hope that producers may soon feel 
justified in re-kindling some of the idle blast-furnaces. 
A large proportion of the restricted output is going into 
use at makers’ own consuming departments, and the 
limited quantities available for the market are promptly 
taken up, chiefly for local and other home le 
As yet, increase of demand from abroad is pen though 
parcels are still offered freely for export on terms _ 
stantially below those ruling for other business. For 
local use, No. 1 grade of Cleveland is 65s.; No. 3 g.m.b., 
62s. 6d.; and No. 4 foundry and No. 4 forge, each 
6ls. 6d. North-Eastern buyers outside the Tees-side 
zone are charged 2s. above these figures, and delivery 
prices to firms in the Glasgow area are ruled by No. 3 
at 62s. 9d. 


Hematite-—Home and export quotations for East coast 
hematite continue identical, but this may be altered in 
the very near future. Realising that home prices are 
bound to advance, consumers have bought rather 
extensively. Local consumption is gradually growing, 
and deliveries to Sheffield and to Wales promise to be 
at least maintained. Export prices are more likely to 
ease than otherwise, and sellers hope to resume trans- 
actions with old overseas customers though they have 
to contend with keen Continental competition in foreign 
markets. At present, ordinary qualities are 59s. f.o.t. 
and f.o.b., and No. 1 is at a premium of 6d. 


Foreign Ore.—There is no new feature in the foreign 
ore branch of trade. Transactions are still confined to 
narrow limits. Best rubio remains at 15s. 3d. c.i.f. Tees, 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and market transactions are few and small, 
local consumers using mostly their own makes, but 
= keep good average qualities at 15s. 6d. delivered 

ere. 


Manufactured Iron and Steel—Some increase of 
demand for several kinds of semi-finished and finished 
iron and steel is reported, and a little enlargement of 
output of one or two commodities is gratifying and 
encouraging. Manufacturers of semi-finished steel are 
quite busy, but new contracts for shipbuilding requisites 
would be very welcome, and ex ion of buying of 
railway material would be appreciated. Constructional 
steel producers are securing more work. Quotations : 
Common iron bars, 91. 15s.; best bars, 101. 5s.; double 
best bars, 101. 15s.; treble best bars, 111. 5s.; packing 
(parallel), 81.; packing (tapered), 10J. ; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; ateel angles, 81. 7s. 6d.; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 12). 10s.; black sheets (No. 24 gauge), 
91. 15s. for delivery to home customers, and $l. 10s., 
f.o.b., for shipments abroad ; and galvanised corrugated 
sheets (No. 24 auge), 121. for delivery to home customers, 
and 101. 10s., f.0.b., for shipment overseas. 

Scrap.—Demand for iron and steel scrap is increasing, 
and prices are once more moving upw Light cast 
iron 1s 35s. 6d. to 36s. ; heavy cast-iron, 38s. 6d. to 40s. ; 
and heavy steel, 37s. 6d. to 40s. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

“ Sheffield Week.”—One of the major purposes of the 
forthcoming “ Sheffield Week ” is to focus attention on 
local industrial activity. To demonstrate manufactur- 
ing enterprise, arrangements have been made within a 
crowded programme for visits to representative works 
that are responsible for typical products. Public 
interest will be increased by the issue, this week, by 
Sheffield Chamber of Commerce of a special publication, 
entitled The Quality of Sheffield, to which we refer in 
our “Notes” elsewhere in this issue. This lavishly 
illustrated book recites Sheffield’s history, romance, and 
development. In a review of the local steel, engineering, 
and tool trades, the authors record there is hardly a 
special type of steel in use to-day that was not invented 
or developed in Sheffield. The largest electric steel- 
making furnace in Europe is casting single ingots of high- 
class electric steel up to 40 tons each: yet finality has 
not been reached. © engineering demand for steels 
resistant to scaling and of great strength at high tem- 
peratures is another field in which Sheffield meets 
the specialised needs of modern civilisation. Stainless 
steel development has made great strides, while research 
brings forward the discovery and exploitation of still 
more efficient alloy steels. For mining engineering 
ae heavy wire ropes, up to five miles in length, are 

ing suppli The book devotes special attention to 
Sheffield’s newer and lesser-known trades, and altogether 
presents an impressive picture of industrial alertness and 


Iron and Steel.—Further progress is reported in bulk 
steel production. Continental competition has suffered 
a severe setback owing to tariffs and exchange differences, 
and a growing disposition to replace foreign stocks with 
materials of British origin is bringing welcome work to 
local producers. More furnaces have been put into 
commission, and cogging mills are working at high 
pressure to meet the expanded demand for billets. Other 
intermediate departments are benefiting from the rising 
call for forgings, plates, and castings. Quotations are: 
Hard basic billets, 71. 15s.; soft basic billets, 61. 15s. ; 
West Coast hematites, 83s. 6d.; East Coast hematites, 
77s. 6d.; Lincolnshire No. 3 and Derbyshire No. 3 
foundry iron, each 63s. 6d.; Derbyshire and Lincoln- 
shire forge iron, each 59s. 6d; bars, 101.; and sheets, 
11l. 108. More manganese steel is being consumed for 
tramway track renewals and extensions. In one night 
during the past week the Fitzalan-square junction was 
replaced with trackwork made b: essrs. Hadfields, 
Limited. This busy junction given seven years’ 
wear, ing an average of between three thousand 
and four thousand tramcars per day. The agricultural 
and woodworking industries are taking heavy supplies 
of machine knives; a strong supplementary demand is 
reported from the tobacco and cloth trades. This week’s 
enquiries for miscellaneous products include those from 
London for non-sparking tools of bronze alloys, bolstered 
wire nails suitable for the manufacture of garden rakes 
—this from a firm which for several years has imported 
supplies from Germany; from Liverpool for flexible 
steel palette knives; and from Sydney for labour-saving 
devices. 


South Yorkshire Coal Trade.—Industrial fuel shows 
slightly more activity following the holiday stoppage. 
Deliveries to inland works have been resumed, an 
prospects are brighter having regard to the more en- 
couraging reports received from the heavy iron and steel 
trades. Little new business is available on export 
account, though prices are firmly held, owing to restriction 
of supplies, and more enquiries are circulating for forward 
delivery. Conditions in furnace and fo coke are 
dull, while the gas-coal market is featureless. Housecoal 
sales show a substantial decline. Stocks are on the 
increase. Quotations are: Best branch hand-picked, 
25s. 6d. to 26s. 6d.; Derbyshire best house, 20s. 6d. to 
22s. 6d.; Derbyshire best brights, 16s. 6d. to 188. 6d. ; 
screened nuts, 15s. 6d. to 17s.; Yorkshire hards, 16s. to 
17s.; Derbyshire hards, 16s. to 17s.; rough slacks, 
8s. to 9s.; nutty slacks, 7s. to 8s. 6d.; smalls, 5s. to 6s, 








“ EarTu-ResistANCE MEASUREMENT.”—Anyone in- 
terested in the measurement of earth resistance will find 
a little book recently issued on this subject by Messrs. 
Evershed and Vignoles, Limited, Acton-lane Works, 
Chiswick, London, W., of considerable interest and 
service. The book first describes the nature of earth 
resistance and then explains the methods of i 
it, afterwards describing the “ Megger” and “ Meg 
earth testers and the methods of using them. Later 
chapters deal with earth-resistance curves, the spacing 
of temporary earth connections, the testing of trans- 
mission-line towers, the measurement of the ific 
resistance of earth, &c. Copies of the book are obtain- 
able free on application to the firm at the above address. 





An Acoustic Srervice Lasoratory.—The Western 
Electric Company, Limited, Bush House, Aldwych, 
London, W.C.2, have recently established an Acoustic 
Consulting Department to provide engineers and archi- 
tects with assistance in solution of acoustic and 
noise problems. In this ent the knowledge gai 
from research in the Bell Telephone Laboratories and the 
practical experience acqui in the nr eg be sound- 
recording and reproducing activities will utilised in 
providing information on the design of auditoriums to 

ive satisfactory acoustic results, to make noise surveys 
or civic and other authorities, and to put forward sugges- 
tions for noise reduction. For these purposes special 
instruments for metering the sound, analysing the fre- 
y mn and measuring the reverberation have been 

lesigned. 





NOTICES OF MEETINGS. 





Paystcat Socrery.—To-night, 5 p.m., Imperial 
College of Science and Technology, South Kensington, 
8.W.7. Eighteenth Guthrie Lecture. ‘“‘ Studies in the 
Extreme Ultra-Violet and the Very Soft X-Ray Region,” 
by Professor M. Siegbahn. 

Nortna or Enoianp Instirvre oF MINING AND 
MEcHANICAL ENGINEERS.—Saturday, June 17, 2.30 p.m., 
The Institute, Newcastle-upon-Tyne. (1) “‘ Impoverished 
Areas of the Maudlin and Busty Seams in the Durham 
Coalfield,” by Dr. W. Hopkins. (2) “ The Microspores 
of Some Northumberland Coals and their Use in Corre- 
lation of Coal Seams,” by Dr. A. Raistrick and Mr. J. 
Simpson. 

Soorety or Guass TecHNOLOGY.—Wednesday, June 
21, 2 p.m., Chemical Society’s Rooms, Piccadilly, W.1. 
(1) “ Some Properties of Mixed Alkali-Lime-Silica Glasses 
Containi ithia, Soda, Potash and Rubidia,” by Dr. 8. 
C. Waterton and Prof. W. E. 8. Turner. (2) “ Effective 
Heat E e in the Lower Portions of Regenerators,” 
by Messrs. W. B. Mitchell and H. D. Bennie. (3) ‘ The 
Strength of Glass,” by Mr. J. B. Murgatroyd. (4) “ The 
Permeability of Refractory Materials to Gases,” by 
Mr. A. E. J. Vickers. (5) “‘ A Study of the Stresses in 
Flashed Glasses,” by Dr. W. M. Hampton. (6) “ Safety 
Glass: A Review of the Present Stage of Development,” 
by Mr. J. Wilson. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Engineering in South Wales.—Engineering industries 
in South Wales, more especially those that provide for 
the needs of collieries, iron and steel, tinplate, galvanised 
sheet, nickel, and other industries, have been a little 
more actively employed, reflecting the preparations for 
a revival of those industries, some of which are definitely 
busier. Recently-reported orders for steel pipes and 
other requirements abroad are giving more regular 
employment. Ship-repairing does not show the long- 
hoped-for recovery, but all the dry docks and yards are 
ready for big business, which can be tackled immediately 
now that the new labour agreements have been found 
to meet required needs more satisfactorily than the old 
arrangements. Meanwhile, such big works as the 
reconstruction of the main-line station of the Great 
Western Railway Company at Cardiff, the Western 
Orbital road at Cardiff, the new waterworks for New- 

rt, the new municipal centre, the super power station, 
and the 1l-mile main drain scheme at Swansea, are 
progressing with all 5 e offers of the Ministry 
of Transport and the Ministry of Health of grants up 
to 75 per cent., if various road and other works, pre- 
viously deferred, are proceeded with at once, are being 
accepted by the authorities interested, who are making 
the necessary arrangements for a quick start. 

Swansea Electricity Station.—It is intended by the 
Swansea Corporation that the bricks for the main buildings 
of the Tir John North super power station shall be of 
local manufacture. Tenders have been called in advance 
for 1,100,000 bricks to ensure a supply of 40,000 bricks 
to 60,000 bricks weekly to the contractors, who will 
undertake the brickwork of these structures. Tenders 
have not yet been called for in respect of the buildings. 

Swansea Road Works.—The Ministry of Transport 
has offered a grant of 75 per cent. in respect of a portion 
of the deferred widening of the London to Fishguard 
road from Morriston Cross to Swansea Canal. The Cor- 
poration have spent 61,5471. on works to date, and the 
total estimate is 131,3801. The estimate for the portion 
to be proceeded with is 19,8331. 

Swansea Sewerage Works.—The Ministry of Health 
has ordered an inquiry to be held at Swansea into 
sewerage works in connection with an outfall in the 
Llwchwr Urban area, for the Fforestfach and Waunar!l- 
wydd scheme. The estimated cost is 24,480. 

Unclassified Road Costs.—Glamorgan County nee te | 
reports that the cost of maintenance of unclassified 
roads, last year, under direct control, was 100i. 15*, 8d 
per mile, compared with 12651. ls. 5d. per mile in the 
previous twelve months, when the work was delegated. 

Severn Barrage-—Cardiff City Council, on Monday, 
discussed at some length a proposal that a resolution 
should be passed protesting against the Severn Barrage 
scheme on similar lines to the resolution recently passed 


by the Ne rt Harbour Commissioners. It was, how- 
ever, decided to obtain further information before taking 
any action. 








Brerrish STANDARD Derintrions ror Free Resist 
ANCE OF BurLpING MATERIALS AND STRUCTURES.— 
Persons who have to do with the fire protection of 
buildi have long felt the need for authoritative defini- 
tions. In the absence of these, the meanings of the 
terms used has been a matter for the decision of the 
various officials administering the Building Laws, which 
has unavoidably resulted in anomalies and uncertainties 
in building. In order to clear up these difficulties, the 
British Standards Institution has drawn up definitions 
relating to the fire-resistance, incombustibility and non- 
inflammability of building materials and structures ; 
methods of test are included. In drawing up these 
definitions the Committee responsible has carefully 
examined existing legal provisions with the object of 
elucidating the original purpose behind them, in order 
that their real intention should, in most cases, be fully 
met by the application of the new definitions. Copies 
of the pamphlet (No. 476—1932) may be obtained from 
the Publications Department of Institution, 28, 
Victoria-street, London, 8.W.1, price 2s. 2d., post free. 
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SOCIETY. 


Tue usual monthly meeting of the Royal Meteoro- | 
logical Society was held on May 17, in the Society’s | 
Rooms at 49, Cromwell-road, South Kensington, | 
Mr. R. G. K. Lempfert, C.B.E., Vice President, occupy- | 
ing the Chair. Three papers were read and discussed : | 
The first was entitled “ The Adiabatic Lapse-rate for 
Dry and Saturated Air,” and was by Mr. D. Brunt, | 
M.A., B.Sc. The equation giving the saturated adia- 
batic lapse-rate, he said, was derived as an energy equa- 
tion, and a slight approximation made it possible to 
reduce this to a form suitable for direct computation. 
The results obtained were represented graphically, 
curves of different values of the saturated lapse-rate 
being shown with pressure and temperature as co-ordi- 
nates. An alternative derivation of the fundamental 
equation for rising saturated air was given, which, by 
assuming the principle of entropy from the beginning, 

e » derivati » very brief co ss. 
Ge nond panes, “Motes en the Womens in ‘eel Fie. 18. 10-Tox Compounp Piston VaLve Fic. 19. 10-Ton Tarer-Wueet Roiter ; 
Structure of Wind over Different Surfaces,” by Mr. ROLLER ; AVELING AND Porter, 1923. Tuomas GREEN AND Sons, 1887. 
C. 8. Durst, B.A., stated that from an examination of 
anemograms in favourable situa‘ions it was found that| ang year. Over nearly the whole series the prevailing | launched on May 29. She has a length of 322 ft., and a 
over the sea the short-period fluctuations in wind were | wind had blown from about W.S.W., but abnormally | beam of 31 ft., and her armament comprises four 4-7-in. 
greater in — air than - polar = = when | frequent easterly winds were recorded during the period coms, ~— ee wep = two ayy torpedo 
inversions of any magnitude occurred over the sea, | }7 ” on : . tubes. A complete system of fire control and arrange 
could persist with higher velocities than over agricul. | sorted 1794 to 1620 tn Landon. The noses goon Mores ments for mine-laying are provided. The propelling 
tural land. An example was shown of the structure of | ce nh ae > P ; 4 machinery consists of two sets of single-reduction turbines, 
: e persistence of south-| and the latest t of Yarrow water-tube boilers, super- 
wind over desert, and the frictional churning of the air| westerly winds. Before 1667, observations were| heaters and air-heaters are installed. The vessel wi 
due to a town was examined. The consequential! .canty, but Merle’s diary shows a dominant wind from | have a speed of 36 knots. Special consideration has been 
oo on me pager 5 hes pe - | W.S.W. in the vears 1341 to 1343, while there was | given to the accommodation for officers and capes Nga 

e last paper on “ Variations of wind direction in| , widiunan #1 . ile - eal wang ,| of the varied climatic conditions to be met with in its 
the British Isles since 1341,” was by Dr. C. E. P. andey and ra tcone A be Dao pices neon subsequent service. The first destroyer Bouga, launched 
Brooks, and Theresa M. Hunt. It stated that regular - **| on January 25, has already run successful trials —— 
observations of wind direction began near London in | Clyde and will be delivered shortly. Of the five des- 

4: ee a troyers, the hulls of three are being built in Lisbon. The 
1667, at Edinburgh in 1731 and at Dublin in 1725, and Torrepo-Boat Destroyers For Portrveat.—The | first Lisbon-built destroyer, Tejo, was launched on 
extended with gaps in the earlier periods, to the present | Lima, the second of the five torpedo-boat destroyers| May 10, the second, Douro, will be launched in the 
day. For these three cities the resultant wind direction | ordered from Messrs. Yarrow and Company, Limited, | autumn, while the laying of the keel of the third, Dao, 
and “ constancy "’ were given for each winter, summer | Scotstoun, Glasgow, by the Portuguese Government, was! took place in Lisbon pay He 29. 
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EXPRESS RAIL-CAR TRACTION. 


In many countries, the railways, which have in 
the past rendered such conspicuous, but not always 
appreciated, services to the community, are in a 
difficult position. As a result of political pressure by 
railwaymen, concessions, especially in the direction 
of time-wasting rules and expensive allowances, have 
been forced out of railway companies and adminis- 
trations, while State- and rate-aided road traffic has 
cut into the business to be handled, so that, to-day, 
in many parts of the world, railway shareholders have 
lost their dividends or taxpayers have to make up 
deficiencies in State-controlled undertakings. There 
is naturally a tendency for those responsible for 
railway management to seek for remedies for such 
an unfortunate state of affairs, with the correspond- 
ing danger that some “ solution’ may be taken up 
too readily, or forced on the railways by outside 
pressure. 

Railway electrification has been put forward 
with great enthusiasm by some, who point to the 
results obtained elsewhere, usually in countries 
where exceptional conditions prevail. There is, 
however, now a better appreciation on the part 
of the public than there was a few years ago that 
it is not altogether conservatism or lack of enter- 
prise on the part of railway managers that prevents 
great progress being made in that direction. Apart 
from anything else, it is difficult to undertake 
vast expenditure at a time when world trade 
is bad and there is not the normal traffic for anyone 
to divide..,, 

The Diesel locomotive, with mechanical, hydraulic 
or electric connection to the driving wheels has 
| material attractions, but the first cost is high and the 





benefits from its use must be greatest where coal 
has to be carried a long way, or where good boiler 


639 | water is difficult to obtain, and least where there 


is native coal and the bulk of the liquid fuel used 
has to be imported. In this connection, and in 
the matter of passenger traffic, especially that of a 
local character, a move was made about 30 years 
ago towards the use of steam rail cars, a material 
amount of work being done in this direction by 
646 | the Great Western Railway and others with direct 
crank-driven cars, and in Hungary by Ganz, with a 
high-speed geared engine and water-tube boiler. 
A revival of this system, which may be termed 
a steam-lorry drive on a railcar, can be seen in 
the Sentinel and other steam cars which have 
been run on some home and foreign railways during 
recent years. 

It is of interest that while one section of the 
Press is calling for larger trucks and heavier goods 
trains, another demands more high-speed passen- 
ger trains, which implies lighter trains. Maximum 
railway speeds have remained almost constant for 
about 60 years because, under normal conditions, 
it does not pay to go faster and there are not enough 
passengers willing to pay higher fares for higher 
speeds, in the same way that there are not enough 
travellers willing to pay very high passage money 
to save a day or so on the voyage to America. 
Although station to station speeds have not greatly 
increased, the demands of the public for greater 
comfort and conveniences have led to an enormous 
increase in the gross weight to be hauled per passen- 
ger seat provided, leading to corresponding increases 
in locomotive weight and power within the restricted 
loading gauge available. From the point of view 
of the traffic manager on a line with mixed traffic, 
long well-filled trains, and comparatively few of 
them, is the thing to be aimed at, and if a series of 
fast trains can be run over a stretch of line at short 
intervals at certain times, the line is then more 
free for goods and local trains. In France, on the 
P.L.M. main line from Paris to the south, most 
passenger traffic takes place at night and a series of 
trains run one after another towards Dijon, at 
certain hours, leaving the track comparatively 
free for other traffic during the day. In the same 
way a material amount of passenger traffic to 
Scotland takes place at night, with heavy trains 
which can be split up as desired after the long 
main haul. 

In Germany, in France and in England, move- 
ments have taken place towards the use of high-speed 
single or twin-passenger cars with internal-com- 
bustion engine drives for long-distance work, the 
idea being to cut down the intervals between trains, 
decrease the gross weight and increase the average 
speed. On the surface, the scheme is attractive, 
but it has to be shown that sufficient traffic can 
be handled by such means to materially increase 
railway revenues. If some non-railway enthusiasts 
would study a traffic diagram, and realise the reason 
why the holding up of one important train may 
throw a whole series of services out of joint, 
the matter would appear not as simple as it looks, 
especially on lines with very mixed traffic. It is 
one thing to run fast frequent auto-cars from, ray, 
Hamburg to Berlin, where the traffic density is not 
very high, and quite another from, say, London to 
Manchester. The effect of cutting down weight 
and space on the comfort of the passengers we dealt 
with recently, and need not go into again here. 

In spite of any objections, however, progress is 
being made with the high-speed rail-car. In addi- 
tion to the well-known Hamburg-Berlin example, 
development has been going on in France for some 
time with light-weight rail-cars supported on 
pneumatic tyres. The cars are designed by the 
Michelin Tyre Company, and first-class express 
cars are shortly to be put into regular service 
between Paris and Trouville. In the ordinary way, 


‘| comfort in railway traveiling is obtained by the use 


of heavy cars and good springing; in these cars 
the shocks are damped out by the use of lightly- 
loaded wheels and pneumatic tyres, so that exceed- 
ingly light car bodies can be used, thus cutting 
down the power required to drive the car. 

A recent type of Michelin car for suburban and 
inter-urban work is arranged for 36 seats. The 
total length is 44 ft. 6 in., and the overall height 
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from the rails 12 ft. 5 in. The car is driven from 
a conning tower at one end of the roof, so as to 
eliminate the complication and weight of two sets 
of controls, The weight of the car empty is only 
6 tons 10 ewt.; fully loaded, 9 tons 14 cwt. To 
cut down the weight per axle, there are two bogies 
each with three axles, the bogie under the conning 
tower having all three axles driven by means of 
chains. The car body is of pressed steel. The 
wheels are of the steel-disc type, the flange being 
protected by a rubber guard ring. The pneumatic 
tyres are worked at 95 lb. per square inch. The 
springing has been studied with great care, the 
suspension being a combination of semi-elliptic and 
coil springs. ‘There are two brakes on each wheel. 

The engine is of 140 h.p. when running at a 
speed of 2,200 revolutions, and drives through a 
gear-box, there being four speeds in each direction, 
and a reverse. Buffers are not fitted, as it is not 
intended to operate this type of car coupled up to 
any normal rolling-stock ; this enables the weight 
of the frame and body to be cut down considerably. 
The reduction in weight is also facilitated by the 
elimination of electric driving equipment, this 
weight reduction again reducing the power required 
from the engine. The consumption of petrol 
is about 74 miles per gallon. The maximum speed 
is 56 m.p.h., and the ncrmal speed 50 miles an hour. 
At this latter speed, the car can be pulled up under 
normal braking effort in 220 yards with a dry rail, 
this can be reduced to 130 yards on emergency, or 
to 160 yards with a wet rail. The car is fitted 
with slipper rail blocks to enable the normal! electric 
track circuiting to be used for signalling purposes. 
The passenger accommodation has electric light, 
hot-water heating, and a lavatory. The windows, 
which are large, are fitted with safety glass. Cars 
of this type have already covered well over 500,000 
running miles, the greater part of which have been 
run under service conditions. 

On the Eastern Railway of France, nearly 400 
car miles are run per day by cars of the Micheline 
type, while a somewhat similar mileage is run on 
the Western State Railway. This latter will be 
greatly increased when the high-speed express ser- 
vice between Paris and Trouville is included. On the 
Paris-Orleans Railway, 160 miles per day are being 
operated, and on the Nord Railway, 160 miles. In 
Madagascar, on the line between Tamatave and 
Antananarivo, a service was inaugurated in Decem- 


ber last. The line is 230 miles long, there being 
numerous curves of 2} chains radius, many 


gradients of 1 in 40, and the maximum altitude 
reached being 4,300 ft. The normal steam train time 
for the service is 14 hours, but the rail car time is 
only eight hours. The system is in use in the 
United States between Hatboro and New Hope. 
Cars of this type have also been put to severe trials 
in Algeria and in Tunisia. 

It is claimed by the sponsors of this system that 
the operating costs are low, due to the low gross 
weight hauled, the speed is high, the rolling-stock 
repairs are cut down, owing to the reduced shock, 
and the track repairs are reduced. The design of 
the car has been worked out specially to deal with 
situations where the traffic density is low, or where 
the profile and curvature of the line tends to 
prevent the operation of fast steam trains. There 
must be a number of situations on British and 
British-owned railways which could give opportuni- 
ties for the operation of light passenger traffic by 
means of pneumatically-tyred rail cars of this or 
a corresponding type. 


FIRE RISKS WITH CELLULOID. 


Tuart the fire risk from cell aloid is serious has long 
been recognised, and stringent regulations governing 
its manufacture, storage and use are in force in 
most countries. These and other matters, form the 
subject of an important report on safety in the work- 
ing of celluloid which has recently been prepared 
for the International Labour Office.* The draft of 
the report was drawn up by Mr. Stiller, of Berlin, 
and proved generally acceptable to all members of 
the committee. A few minor modifications were 
made, partly at the instance of Mr. Morley, of the 


* Safety in the Manufacture and Use of Celluloid. 
London: P. 8. King and Son, Ltd. Price 4s. net. 


Eastman Kodak Company, and embody thus the 
results of American experience. The problem of 
safety is somewhat simplified by the fact that the 
factories engaged in the manufacture of celluloid 
are few, there being but six in Germany, three each 
in France and the United States, and one each in 
Austria, England, Switzerland and Italy. Although, 
as stated, but few firms produce crude celluloid, the 
factories and workshops in which the material is 
worked up are very numerous, and of great variety. 
There is, also, in some countries not a little home 
work, which is necessarily executed in conditions 
which make safety regulations difficult to enforce. 

For some purposes celluloid is being replaced by 
synthetic resins and other materials, but there are 
many purposes for which no satisfactory substitute 
is available. The output of crude celluloid, other 
than that used for films, is estimated at 50,000 tons 
per annum. In the newer factories producing 
this material, hand labour is almost dispensed 
with, and risks thereby greatly reduced. Crude 
celluloid contains from 50 per cent. to 70 per cent. 
of nitro cellulose, with a nitrogen content of 
10 per cent. or 11 per cent. The proportion 
of camphor used is from 15 per cent. to 33 per cent., 
and various fillers and softeners may also be in- 
corporated. Synthetic instead of natural camphor is 
said to be commonly used in Germany. The crude 
blocks of celluloid commonly measure about 150 cm. 
by 50 cm. by 25 cm. This is cut up into sizes 
suitable for different applications, and sheets as 
little as 4, mm. thick are obtainable. Sheets are 
polished by subjecting a layer of them to heavy 
pressure, highly polished metal sheets being sand- 
wiched between successive layers. The machinery 
for the further working up of the material is largely 
akin to that employed in wood working, but unlike 
wood, celluloid can be welded, and when gently 
heated can be bent to any extent. In some branches 
of manufacture, such as the making of dolls’ heads, 
it is even blown in moulds. It is in these working- 
up processes rather than in the original manufacture 
that the chief fire risks are to be found. The danger 
is enhanced by the large oxygen content of the 
material, which renders combustion, once started, 
extraordinarily fierce and rapid. In some American 
tests nearly 1,900 Ib. of celluloid were consumed in 
3 minutes, and in a German fire, 50 tons disappeared 
in an hour. The calorific value of the material is 
not specially high, being given as 3,500 to 4,000 
centigrade heat units per kilogram. 

It is not merely in the working-up that the danger 
is serious, but also in storage. A case is mentioned 
in the report in which the firing of X-ray films 
stored in the cellar of quite a new hospital at 
Cleveland, Ohio, led to 125 deaths. Some of them 
were due to the nitrous and other fumes generated. 
American figures are quoted in which 286 litres of 
fumes from X-ray films gave 107 litres of carbon 
monoxide, 95 litres of nitrous gases and some 4 litres 
or more of prussic acid. The danger from stored 
X-ray films is considered serious, and possibly 
acetate films should be used exclusively in surgical 
work. By international agreement between the 
different firms concerned, all films for amateur 
cinema cameras and the like are made, not of cellu- 
loid, but of cellulose acetate. This material, which 
was invented a good many years ago, will not, 
however, stand wear as well as celluloid, and is 
thus unsuitable for professional film work. It may 
be noted, incidentally, that for these films, a special 
celluloid is used containing at most 11 per cent. to 
10 per cent. of nitrogen and it is gelatinised with 
pure camphor. This is dissolved in alcohol, ether 
or acetone, and after being purified by filtration 
junder high pressure, the solution is fed on to 
spreading machines from which, when sufficiently 
hardened by evaporation of the solvents, the film 
is subsequently stripped off. 

As an appendix to the report, copies of the regu- 
lations for the manufacture and use of celluloid, in 
force in various countries, are reprinted. 

GeNERATION OF ELrcrriciry In Great Baritain.— 
Official statistics issued by the Electricity Commission, 
Savoy-court, Strand, London, W.C.2, show that during 
the first five months of 1933, the total amount of electricity 


generated by authorised undertakers was 5,603,000,000 
j units as compared with 5,269,000,000 units for the 





6-3 per cent. 





NOTES. 


THe Wortp Economic CONFERENCE. 


It has been suggested that the note of pessimism 
with which the opening of the World Economic 
Conference has been discussed in several countries 
is not likely to be helpful in making the gathering a 
success. That may be freely admitted, but at the 
same time more harm than good may ultimately 
come from expecting impossibilities. Anyone with 
knowledge of committee work will not feel inclined 
to expect too much from any gathering of the size 
of the present Conference. In view of the state of 
the trade of the world, however, the assembly may 
well be given all the moral support possible, and the 
mere fact that representatives of every country in 
the world have met together to discuss possible 
remedies is in itself a hopeful sign. As was truly 
said by His Majesty the King in his speech of 
welcome, the people of the world await with im- 
patience some successful results from the Con- 
ference. The possibility of useful practical measures 
emerging from the deliberations probably depends 
more on the private meetings and consultations that 
will be possible, than on the plenary sessions. The 
present relations between Russia and this country, 
for instance, are certainly not helping the flow of 
international trade, and if discussions and the atmo- 
sphere of the Conference can do anything to improve 
the present position, then at least one step will have 
been made. As presumably one of the essential 
features of any arrangements, designed to break the 
present deadlock, must take the form of concessions 
of one kind or another, it may be hoped that they 
will not all be on our side, as has too much been our 
experience during the last fifteen years. As has 
many times been pointed out, the difficulties of the 
world are due almost entirely to the breakdown of 
the financial mechanism of distribution. With 
some half of the inhabitants of the world living 
under conditions of grave social disturbance or 
revolutionand starvation or semi-starvation existing 
over large areas, it is ridiculous to suggest that 
our troubles are due to over-production. Since 
this breakdown has been to a considerable extent 
engendered by the infructuose payment of enormous 
sums from one country to another in the form of war 
debts, with the consequent collapse of the normal 
basis of exchange, it is unsatisfactory and illogical 
that these debts should be excluded from the 
agenda. It may be hoped that the pressure of 
events may force some countries, which at present 
refuse to have this subject introduced, to a better 
appreciation of reality. 


THe ANGLO-PALESTINE EXHIBITION. 


Palestine is a country about the size of Wales, 
which, prior to 1920, was but an impoverished and 
primitive agricultural country possessing few 
industries and of little commercial importance. 
Since the present Civil Administration was set up 
by the British Government, on July 1, 1920, 
however, it is estimated that upwards of 40,000,000/. 
of Jewish capital alone has been invested in vari- 
ous enterprises in the country. Further, more than 
600 industrial and 1,500 smaller undertakings have 
been established, and many thousands of acres of 
land, hitherto useless swamp or sandy wastes, 
have been reclaimed and rendered fertile. Again, 
the waters of the Jordan, south of the Lake of Gen- 
nesareth, are being utilised for the generation of 
electricity, and the towns of Jaffa and Tel Aviv, 
Haifa, and Tiberias are now supplied with power 
from this source by the Palestine Electric Corpora- 
tion, Limited, a company incorporated in Palestine 
in 1923. Jerusalem, Bethlehem and the towns in 
the vicinity are supplied by the Jerusalem Electric 
and Public Service Corporation Limited, incor- 
porated in Palestine in 1928, which owns a Diesel 
electricity-generating plant. The mineral] products 
of the country include manganese ore, phosphate. 
rock salt, marble, and potash salts, bromine and 
asphalt from the resources of the Dead Sea, and 
are being developed on a steadily increasing scale. 
while important advances have been made in 
transport services and in scientific marketing. 
The new harbour at Haifa, which is to be opened 
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and is also to be the terminus of an oil pipeline 
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from Iraq. While much has been accomplished 
during the past 13 years, Palestine is still in process 
of transformation, hence raw materials and 
ducts, and manufactured goods of all kinds are 
needed by the population. The aim of the promoters 
of the Anglo-Palestine Exhibition, which opened at 
the Royal Agricultural Hall, London, N.1, on 
Wednesday, June 7, and closes on Saturday, June 17, 
is to demonstrate the progress made in Palestine 
since Great Britain assumed the Mandate of the 
League of Nations, to indicate the nature of the 
industries at present carried on, and to give some 
conception of the daily life and work of the popu- 
lation. The Exhibition comprises four main sections, 
of which three are devoted to Palestine, its products, 
requirements and progress. The industrial section 
incorporates exhibits representative of the crops 
grown, ¢.g., oranges, olives, wheat, barley, &c., 
and of the products manufactured, among which 
are soap, wines and spirits, olive oil, tobacco, salt 
and chemicals. Another section deals with the 
geography and geology of Palestine, and exhibits 
on the various stands demonstrate the progress made 
in agriculture and commerce, colonisation and settle- 
ment, public health and education. There is 
much of interest to the student on the stands of 
the ethnographical and archeological section, while 
some space is devoted to Palestine as a tourist 
centre. In the British section, which occupies 
an area of 94,000 sq. ft. in the main hall, are shown 
water-heating and softening plants, cooking and 
kitchen equipment, electric clocks, electric cleaners, 
typewriters, furniture, carpets, ladders, paints, 
and other manufactured articles representative 
of Palestine’s requirements. Other stands in 
this section are occupied by the Department of 
Overseas Trade, the General Post Office, the Domi- 
nion of New Zealand, and the Irish Free State. 


THe Work oF THE IMPERIAL INSTITUTE. 


The average person regards the Imperial Institute, 
at South Kensington, London, 8.W.7, as an interest- 
ing museum dealing with the varied resources of 
the British Empire and containing numerous neat 
dioramas, exhibits, and views illustrative of life and 
work in our overseas dominions and colonies. 
While the Institute admittedly possesses great 
educational value, its scope is far wider than is 
often realised by the casual visitor to its exhibition 
galleries, and some conception of the activities of its 
intelligence and investigation as well as of its 
educational services may be gained by a perusal of 
its annual reports. Owing to financial stringency, 
no report was published for 1931, but at a recent 
meeting of the Board of Governors, it was agreed to 
issue a report for 1932, and this has just come to 
hand. The report shows that the work of all the 
departments of the Institute has continued to 
expand, The investigation and intelligence services 
were extensively utilised by overseas Governments 
as well as by firms and individuals throughout the 
Empire, and many important questions relating to 
the development of Empire resources were dealt 
with in conjunction with the Advisory Councils of 
the various departments of the Institute and their 
associated committees. The Plant and Animal 
Products Department has done a great deal of 
useful work in connection with the standardisation 
of Empire hardwoods and in determining the 
resistance to sea-water of ropes made from sisal 
and New Zealand hemp as compared with the 
behaviour of Manila ropes. Tests to determine 
the properties of ropes composed of Mauritius 
hemp, undertaken at the request of the Government 
of Mauritius, are now in progress, while investiga- 
tions into the quality and suitability for various 
purposes of hides and skins from many parts of the 
Empire are also being carried out. Tests of woods 
and reeds for paper making, experiments on the 
tanning value of various barks, and investigations 
concerning the production of various foodstuffs, 
essential oils, oilseeds, resins, and such products 
as tobacco and tea have also been conducted. 
Inquiries on mineral subjects have been received 
from practically every country in the Empire. 
Many of these inquiries were concerned with the 
possibility of marketing Empire minerals in the 


United Kingdom, while others had reference to the | 4 


search for Empire sources of material for consump- 


tion in this country. At the request of the Imperial 
Economic Minerals Committee, the Mineral Resources 
Department of the Institute compiled an interim 
statistical report for use at the Imperial Conference 
at Ottawa. This report was based as far as possible 
on replies received to a questionnaire sent out to all 
parts of the Empire. In order to make it complete, 
however, much work had to be done independently 
at the Institute. The attendance of the public in the 
exhibition galleries totalled 1,121,199 in 1932, as 
against 732,455 in 1931, Good use of the galleries 
has been made for educational purposes during the 
year under review, as many as 2,570 organised 
parties from schools and other institutions having 
attended the conducted tours, lectures and cinema 
displays dealing with Empire subjects. 


Tue INDUSTRIES OF SHEFFIELD. 


There have been many indications, of late, that 
a revival is taking place in the Sheffield steel and 
ancillary industries. A gradual and apparently 
sustained expansion, both in the number and the 
volume of the orders received, is taking place, and 
this has necessitated the recommissioning of 
furnaces and plant which had long lain idle or 
been only partially employed. In former times 
large armament and naval contracts always ac- 
counted for a fair proportion of the production of 
Sheffield steel firms. In spite of the fact that these 
are now almost absent, Sheffield is actually pro- 
ducing more steel than in 1913. As pointed out 
on page 623 ante, however, too much must not be 
made of this on account of the great extensions 
made to the steel-producing and engineering plants 
during the 20 years from 1913 to 1933. Neverthe- 
less, what is encouraging is that 3,000 steel-trade 
operatives have been absorbed during the past 
twelve months, and this in spite of the general 
adoption of labour-saving machinery and appliances 
on the part of Sheffield firms. The secret is, of 
course, that in many branches of the steel-manu- 
facturing and consuming industries the skilled 
craftsman still finds a place, especially when products 
of high quality are being turned out, and, as a 
matter of fact, it is insistence on quality, sustained 
throughout many generations of Sheffield manu- 
facturers, which has built up, for Sheffield-made 
products, a reputation of which the City has every 
reason to be proud. Something of the spirit of the 
craftsman and of the romance of the steel industry 
will be found in the pages of a well-written and 
illustrated book recently issued, at the low price of 
ls., by the Sheffield Chamber of Commerce, and 
entitled The Quality of Sheffield. The volume, 
which has been compiled and edited by Messrs. A. 
J. C. Walters and G. M. Freeman, of the Chamber, 
is being published in connection with “Sheffield 
Week,” which opens on Saturday, June 24. During 
this period numerous social gatherings, processions 
and concerts will take place, while parties of 
visitors will be conducted round Sheffield works, 
municipal institutions and educational establish- 
ments. The volume to which we have referred, 
in addition to giving interesting accounts of the 
Sheffield metallurgical and other industries, con- 
tains a great deal of information on the City’s 
municipal undertakings and civic activities. Its 
80-odd pages embody many facts of interest regard- 
ing the history, development and present. life of 
Sheffield, while some space is devoted to a descrip- 
tion of its beautiful environs. We sincerely trust 
that Sheffield Week will prove a great success and 
that the indications of a revival in industry, not 
only in Sheffield, but throughout Great Britain— 
and the world for that matter—will continue to 
multiply until it will be possible to state definitely 
that the dull, dead days of depression have given 
place to a period of settled prosperity. 








GrowtTH or Arrway Trarric.—A bulletin recently 
issued by Messrs. Imperial Airways, Limited, states that 
goods exported by air during the first quarter of the 
present year were three times more numerous than 
those imported. Moreover, goods air-borne between 
London and Paris, totalling upwards of 200 tons, were 
30 per cent. in excess of those for the correspondi 
od of 1932. Considerable increases were also record 
in the weight of mails conveyed by air, and, whereas 
4,230 passengers were carried in the or. machines 

i the first three months of 1932, 6,781 passengers 





were borne during the first quarter of 1933. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


(Concluded from page 629.) 


Our previous account of the Summer Meeting of 
The Institution of Mechanical Engineers at Edin- 
burgh terminated with the proceedings on the 
morning of Tuesday, May 30. The afternoon was 
set apart for organised visits to various works, the 
members dividing into parties as their particular 
interests dictated. A visit specially intended for 
ladies was also arranged. This embraced an 
inspection of Edinburgh Castle and the beautiful 
Scottish National War Memorial therein, the 
National Library of Scotland and Parliament 
House, St. Giles’ Cathedral Church, and the Chapel 
of the Most Ancient and Most Noble Order of the 
Thistle. The works visits covered a wide range. 
One party visited first the factory of Messrs. James 
Bertram and Son, Limited, where machinery, 
mainly for the production of paper and pulp, was 
seen in course of manufacture, and then went on 
to the St. Andrew Steel Works of Messrs. Redpath, 
Brown and Company, Limited, who specialise in 
steel construction for buildings. A second party 
visited Messrs. Bruntons (Musselburgh), Limited, 
Musselburgh, and witnessed the process of manufac- 
ture of the wide range of wires made by the firm, 
special products of which are aircraft wires, armature 
binding wire, electrical resistance wire, aero-engine 
valve spring wire, and turbine blading. Another 
visit was to the City of Edinburgh Transport 
Department, the central repair works at Shrubhill, 
Leith Walk, and the Central Garage, Annandale- 
street, both being inspected. Leith Docks was the 
objective of another party. Here were inspected, 
apart from the docks proper, the new hydraulic 
power station, the grain-discharging plant and 
storage silos, and the new hydraulic coal hoists. 
The operation of the latter aroused considerable 
interest, one of them being fitted, with a “ Norfolk 
Spade” for clearing fine coal, &c., consolidated by 
frost or moisture, from the wagons,, , An illustrated 
description of this appliance is given in ENGINEER- 
ING, vol. cxxxii, page 196 (1931).. An alternative 
visit of still another kind was to the Restalrig 
Factory of Messrs. Munro and Company, at which 
hosiery and tweeds are manufactured. The mem- 
bers reunited in the evening at the historic Assembly 
Rooms, 54, George-street, at a reception and dance, 
by the kind invitation of the Lord Provost and the 
Magistrates and Council of the City of Edinburgh. 
The reception was characterised by a stately cere- 
monial, uncommon in civic functions, the presence 
of the attendants in antique costume and bearing 
halberds adding to the picturesqueness of the 
scene, 

For Wednesday, May 31, a whole-day visit to 
Dundee was arranged, members being conveyed 
thither by a special train. On arrival they were 
received by the Hon. William H. Buist, 0.B.E., 
J.P., Lord Provost of Dundee, the Magistrates of 
the Corporation, and the Dundee Reception Com- 
mittee in the Marryat Hall. The Lord Provost, 
after welcoming the president, council and members 
of the Institution, said that at the last visit they 
had paid there, Dundee had been a great engineering 
centre, This industry had, however, somewhat 
decreased since then, and in the staple industry, 
jute, trade had been bad for some time. He was 
glad, however, to be able to announce that with 
regard to it there appeared to be better prospects, 
and there was every possibility that some of the 
closed mills would shortly reopen. He would draw 
attention to the up-to-date housing schemes in, 
and the excellent waterworks belonging to, the 
City which the members would have the opportunity 
of seeing. Mr. D. J. MacDonald, J.P., Deputy- 
chairman of the Dundee Reception Committee, 
also spoke in welcome. Mr. Chorlton, in the course 
of replying, congratulated the City on the attain- 
ments of its lady Member of Parliament, Miss 
Horsbrugh, and, in referring to the work of the 
Institution, suggested the formation of a Scottish 
East-Coast Branch, to embrace Dundee, Aberdeen, 
and Edinburgh. He thought, he said, that more 
good could be done by the development of vigorous 
branches than by concentrating all the activities 
of the Institution in London. 
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The party then reassembled in the magnificent 
Caird Hall adjoining to witness the presentation of 
the Freedom of the City of Dundee to Sir J. Alfred 
Ewing, K.C.B., LL.D., D.Se., F.R.S. This function 
also proved a dignified ceremonial, though the 
preliminary proceedings were enlivened in a tradi- 
tional manner by the gaiety of the scarlet-gowned 
students present on the platform. Sir Alfred 
Ewing, who became a member of the Institution in 
1891, still retains his connection with it, having 
been made an Honorary Life Member in 1932. 
The Lord Provost, in conferring the Freedom of 
the City, referred to the facts that Sir Alfred had 
been born in Dundee, and had received his early 
education at the West End Academy and High 
School there, from whence he had proceeded to the 
University of Edinburgh. The Lord Provost then 
recapitulated the chief incidents of Sir Alfred’s 
subsequent career, his Professorship in Tokio 
University, his occupancy of the Chair of Engineer- 
ing at the Dundee University College, and his out- 
standing work at the University of Cambridge. 
These distinguished positions were followed by 
his appointment as Director of Naval Education, 
a post he had occupied till nearly the close of the 
war, during which, however, he had rendered great 
service to his country in the now famous Room 40 
at the Admiralty, in which room enemy naval signals 
were de-coded. In 1918 he was appointed to the 
Principalship of Edinburgh University, which he 
filled with distinction for eleven years. The Lord 
Provost concluded, before asking Sir Alfred to sign 
the burgess roll, with a brief reference to some 
other famous names in the ancient book. 

The document conferring the Freedom of the 
city was then handed to Sir Alfred in a handsome 
silver casket. 

Sir Alfred Ewing, in the course of a reply, made 
in a vein of delightful humour and reminiscent 
seriousness, referred to the fact that on the previous 
visit of the Institution, forty-six years ago, he had 
been the local secretary to the entertainment 
committee. After referring to his early connection 
with Dundee, he concluded with some comments 
on the tremendous mechanical progress made in 
recent years. Whilst engineers were justly proud 
of it, it had its sinister side in creating difficulties 
and dangers of which unemployment was one. To 
suggest what courses should be followed was not 
his business, but he had a growing conviction that 
the real remedy against these dangers was the 
very old and simple one of making moral progress 
keep pace with mechanical progress, and in apply- 
ing, with increasing reality and force, those basic 
principles of truth, equity and unselfishness which 
should be learned in childhood. At the end of his 
speech, Sir Alfred was acclaimed with a prolonged 
ovation, and the ceremony was concluded by the 
according of a vote of thanks to the Lord Provost 
proposed by Mr. D. M. Foote, M.P. The members 
were then entertained to luncheon on the kind 
invitation of the Corporation of Dundee. The 
chair at this function was occupied by the Lord 
Provost, who proposed the loyal and other toasts. 
Sir Alfred Ewing, Mr. Chorlton, Lord Provost 
Alexander of Aberdeen, Bailie Logie, Colonel 
A. E. Davidson, Mr. D. J. Macdonald, and Miss 
Horsburgh also spoke, either in proposing, or reply- 
ing to, toasts. 

The afternoon was set apart for organised visits, 
one of which was to the Dundee Corporation water- 
works at the Loch of Lintrathen. This was made by 
motor coach and involved a drive totalling 50 miles. 
The grounds of Glamis Castle were visited on the 
outward journey, by kind jermission of the Right 
Hon. the Earl of Strathmore and Kinghorne, K.T., 
G.C.V.0., LL.D., D.L., J.P., and Kirriemuir was 
passed through. The return journey was made by 
a different route, and the party joined the train for 
Edinburgh on arrival at Dundee. The other parties, 
after they had visited the different works, &c., 
selected, assembled at University College, Dundee, 
by kind invitation of the college council. They 
were here received by the principal and vice- 
chancellor of the University of St. Andrews, Sir 
James C. Irving, C.B.E., D.Sc., LL.D., F.R.S., D.L., 
J.P., and the chairman of the council, Dr. J. Ernest 
Cox, afterwards paying a visit to the laboratories 
of the various faculties in several of which interesting 








demonstrations had been arranged. The visits made 
prior to the reception were to the works of Messrs. 
the North British Linoleum Company; Messrs. 
Wisbech Produce Canners, Limited; Messrs. 
Donald Brothers, Limited, linen and furnishing 
textile manufacturers; the Camperdown Bitumen 
Refinery of Messrs. William Briggs and Sons, Limited ; 
Messrs. D. Callander’s Cunmont Quarry ; and Messrs. 
Caird (Dundee), Limited, jute manufacturers. 
These were so grouped together that most of the 
parties were able to select two visits. Other parties 
inspected the printing establishment of The Courier 
and Advertiser (Messrs. D.C. Thomson and Company), 
whilst others again, visited the School of Economics 
and Commerce, the Dundee Technical College and 
the Corporation Art Galleries and Museum, or made 
a tour of the city and its environs, during which 
three housing schemes were inspected. All the 
parties met at the Tay Bridge station for the return 
to Edinburgh by special train. 

Thursday, June 1, was set apart for organised 
visits in Edinburgh or its outskirts. One of these 
included an inspection of the works of Messrs. Bruce 
Peebles and Company, Limited, East Pilton, in the 
morning, and one of the Portobello power station 
of the City of Edinburgh Electricity supply in the 
afternoon. At the former were seen the processes 
of manufacture of all sizes and types of rotating 
electrical machinery, transformers, and rectifiers 
both of the steel-cylinder and glass-bulb types, three 
separate factories being employed on the different 
classes of apparatus. The rectifiers, which are of the 
mercury-are type, aroused considerable interest, 
one of the glass-bulb machines being shown in 
operation. An illustrated description of a steel 
cylinder rectifier will be found in ENGINEERING, 
vol. exxxiv, page 38 (1932). The Portobello power 
station, which is of recent construction, is one of the 
selected stations for the grid under the Electricity 
(Supply) Act, 1926. Some particulars of it are 
recorded in ENGINEERING, vol. cxvi, page 56 (1923) 
vol. exxv, pages 811, 815 (1928) and vol. cxxix, 
page 715(1930). Provision is made in various ways 
for easy extension in the future. The other visits 
comprised a number of alternatives to meet different 
tastes, and included the Edinburgh Corporation 
waterworks ; the Forth Bridge; Linlithgow Palace 
and St. Michael’s church; the works of Messrs. 
the North British Rubber Company ; and the Post 
Office automatic telephone exchange in the morning. 
In the afternoon visits were made to the Valleyfield 
paper mills of Messrs. Alexander Cowan and Sons ; 
the Edinburgh Corporation gas works; the Edin- 
burgh and Leith flint glass works; Messrs. Wood’s 
bottle works, Portobello ; Heriot-Watt College and 
Edinburgh University engineering department ; 
the Lady Victoria pit of Messrs. Lothian Coal Com- 
pany; and the Scottish Zoological Park. All the | 
visits mentioned above were organised for parties. 
but members in some cases availed themselves of the 
facilities kindly offered for individual visits to the 
works of a number of other firms which time did not | 
permit to be included in the official programme | 
of the meeting. 

The Institution Dinner was held on Thursday | 
evening, at the North British Station Hotel, some 
400 guests and members being present, and the chair 
being occupied by the president, Mr. Alan E. L. 
Chorlton, C.B.E., M.P. After the loyal toasts had | 
been duly honoured, Mr. Charles Day, M.Sc. (Tech.), | 
vice-president, proposed the toast of “ The City and 
Royal Burgh of Edinburgh.” In the course of some 
references to the history and great men of the city, 
Mr. Day said that engineering could claim some 
share in one of its famous writers as Robert Louis 
Stevenson had been trained as an engineer, and had 
been awarded, at the age of 22, a silver medal of the 
Edinburgh Society of Arts for a paper suggesting 
improvements in lighthouse equipment. The Lord 
Provost in a brief reply, said it was a source of per- 
sonal satisfaction to him as a member, that the visit 
of the Institution had coincided with his first year | 
of office. Lieut-Colonel E. Kitson Clark, T.D., | 
M.A., proposed the toast of “The University of | 
Edinburgh,” pointing out in the course of his speech | 
that four of the principals of the university had been | 
presidents of the British Association, a fact which | 
showed, he thought, that literature and philosophic | 
learning went well together with scientific attain- 








ments. In the course of an allusion to the dead 
youth of Scotland, commemorated in the National 
War Memorial, he conveyed the best wishes of the 
Institution to the students now at the university. 
Sir Thomas H. Holland, in reply, described the de- 
velopment of the engineering department of the 
university since its foundation in 1868. Great 
changes had taken place in the university since 
1887, the year of the last visit of the Institution. 
There were then no science buildings, no faculties of 
music and science, and no women students. At 
that time the annual budget was 70,000/., and the 
teaching staff numbered 69, but the former had now 
grown to 300,000/. and the latter to 315. There 
were now some 19,000 graduates, of whom 3,500 were 
overseas. Many of these would meet to celebrate 
the 350th birthday of the university, which occurred 
this year. 

Mr. A. E. L. Chorlton, in proposing the toast of 
“* Our Guests,” alluded to the generosity and hospi- 
tality that had been showered upon the Institution 
since its arrival in Scotland. Members, he said, 
would particularly appreciate the example of engi- 
neering skill presented by the beautiful spectacle of 
the castle at night, which had been specially flood- 
lighted for their benefit. This toast was replied to 
by Mr. Ernest Brown, M.P., who pointed out that, 
whilst the engineer had solved many of the problems 
of mass production, a similar degree of success had 
not been attained with regard to those of mass 
distribution and mass consumption. He was, 
however, confident that these difficulties would be 
ultimately overcome. The function was terminated 
by a speech from Mr. George Balfour, M.P., who 
proposed the health of the president, and by a brief 
acknowledgment from Mr. Chorlton, 

Two whole-day excursions were provided for 
Friday, June 2, one of a technical and the other of 
a purely sightseeing nature. The first, which 
involved a very early start, was to the hydro- 
electric works of Messrs. Grampian Electricity 
Supply Company, part of which are still under 
construction by Messrs. Balfour, Beatty and Com- 
pany, Limited, 66, Queen-street, London, E.C.4. 
The party travelled by special train from Edinburgh 
to Pitlochry and then proceeded by motor-coach to 
the Rannoch Power Station, a very pleasant drive 
of 31 miles. This station, which is already in 
operation, receives its water from Loch Ericht and 
discharges into Loch Rannoch. A description of it 
will be found on page 607 ante. After inspecting 
the station and intakes and outfalls, the party were 
entertained to luncheon in the Kinlock-Rannoch 
Hotel by the kind invitation of the Grampian 
Electricity Supply Company and Messrs. Balfour, 
Beatty and Company. A visit was then made to 
the Dunalastair Dam, under construction on the 
river between Loch Rannoch and Loch Tummel. 
This formed a particularly interesting visit, as the 
dam, in addition to the usual gates and spillway, is 
provided with syphon spillways with regulating 
valves and a somewhat elaborate salmon ladder. 
The operating water, after passing the sluices, is 
led in an open cut along the side of the valley, and 
is then taken in pipe lines down the hill-side to the 
Tummel Bridge Power Station. This is also under 
construction and was inspected by the party. An 
account of the turbine installation was given on page 
511 ante. Tea was provided at the Tummel Bridge 
Camp, and the party then returned to Pitlochry 
by motor coach and thence to Edinburgh. It may 
be mentioned here, in connection with the luncheon 
and tea provided on this visit, that similar generous 
hospitality was extended on many of the visits to 
works and other places referred to in this account, 


| and on all occasions was much appreciated. 


The alternative visit was by motor-coach to 
Galashiels, where tweed manufacture was witnessed 
at the Bridge Mill of Messrs. Peter Anderson. The 
party then visited Abbotsford, Melrose Abbey, and 
Dryburgh Abbey before returning by a different 
route to Edinburgh. Both parties re-assembled in 
the evening at a reception in the library hall of the 
old College on the kind invitation of the University 
of Edinburgh. They were received by the vice- 
chancellor and principal of the University, Sir 
Thomas H. Holland, and by Lady Holland. This 
most pleasant function in an imposing setting 
terminated the summer meeting, though the 
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members generally did not disperse until the 
following day, Saturday, June 3. The meeting 
cannot be other than a memorable one to all those 
attending. Considering the time available, a great 
amount was seen, though the interest and beauty 
of Edinburgh and its surroundings was by no means 
exhausted. All the arrangements worked with 
great smoothness, and much credit attaches for this 
to the several reception committees concerned and 
to the staff of the Institution. 








CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XXII. 
By Ene.-Capr. Epaar C. Surru, O.B.E., R.N. 

(Concluded from page 563). 

THE opening of Keyham College practically 
coincided with the abandonment by the naval 
designer of sail power in all important warships, 
which henceforth were entirely dependent on steam 
for the purpose of propulsion. Evolutions under 
sail, sail drill and the training of seamen in work 
aloft continued to be carried out in the older ships 
having masts and yards, but just as the seventies 
saw the birth of the sailless battleship, so the 
*eighties saw the construction of sailless cruisers. 
To many of the older generation of naval officers 
the change brought much heartburning, and they 
found it difficult to reconcile themselves to the new 
order of things. But fighting under sail had been 
a thing of the past since the Russian War, and the 
demands of the rising generation of naval com- 
manders were for greater gun power, better protec- 
tion and increased speed, and the warship necessarily 
became a steam-driven machine. 

One effect of this is reflected in the figures given 
in Table I, page 562, ante, from which it will be 
seen that whereas the total number of officers and 
men in the Engineering Branch in 1880 was about 
5,800, twenty years later this number had more 
than quadrupled, the total engineering personnel 
being 25,775. Owing to the introduction of engine- 
room artificers, the number of commissioned engineer 
officers had only increased from 795 to 970, but the 
amount of machinery in their charge was immeasur- 
ably greater. The various developments in main 
and auxiliary machinery during the two decades 
1880 to 1900, which included the change from 
compound to triple-expansion engines, and from 
cylindrical boilers to water-tube boilers, have already 
been reviewed, but largely owing to the Naval 
Defence Act of 1889, there was also a great in- 
crease in the number of ships. Yet it can be said 
that, in spite of the growth in the number of ships 
and in the power and complexity of their machinery, 
the steps taken to improve the education and 
training of young engineer officers promised well 
for the future, and the success of the methods 
adopted were amply demonstrated by the acknow- 
ledged efficiency of the engine-room departments 
during the Great War, when nearly all the important 
positions were held by officers who had passed 
through Keyham College and the more advanced 
courses at the Royal Naval College, Greenwich. 

It is, however, one thing to enter and train a 
succession of recruits for a public service, but quite 
another to provide that during their subsequent 
careers their just claims and aspirations shall be 
impartially considered and their position in the 
Service adjusted to meet constantly changing 
conditions. That this was done in the case of naval 
engineers no one will contend. Successive Boards 
of Admiralty, although approached again and 
again, failed to take an enlightened view of the 
growing supremacy of engineering, and as a career 
the Engineering Branch of the Navy became 
notoriously unpopular. One result of this was 
that the number of candidates for entry into Keyham 
College seriously declined, and though recourse was 
had, first to the entry of assistant engineers direct 
from other colleges, and secondly of assistant 
engineers for temporary service, the number of 
engineer officers needed for filling the staffs at the 
Admiralty, and in the Dockyards, and in the fast- 
growing fleet, fell far below requirements. 

The cause of the trouble was that in the ‘eighties 
and ‘nineties engineer officers were still without 
adequate status, and that in the matters of pay and 
rank they were relatively inferior to all others. 





The question of the relative rank of all branches 
was considered in 1885 by a committee presided 
over by Captain (afterwards Admiral of the Fleet 
Sir) E. H. Seymour, and it was through their 
recommendations that the new titles of staff 
engineer and fleet engineer were introduced for 
chief engineers of four years’ and eight years’ 
seniority, respectively. But this satisfied no one, 
and a year or two later the case of the naval engineer 
was restated again. In 1887, Fleet Engineer 
George Quick, who had just retired after twenty- 
seven years service, published a pamphlet entitled 
Proposed Organisation of a Combatant Corps of 
Royal Naval Engineers, and in 1888, the engineer 
officers issued a statement entitled Rank and 
Pay of the Engineer Officers, Royal Navy. Among 
other statements contained in the latter was one 
to the effect that an engineer officer had to serve 
fourteen years before being given the pay of a 
medical officer on joining, while he did not obtain 
bona fide lieutenant’s rank till he was thirty-two 
years or thirty-three years of age. “‘ The Engineer 
Officers,” the statement said, ‘‘ have never been 
able to understand their unsatisfactory and excep- 
tional treatment in the matters of pay and rank, 
and it cannot be considered surprising that intense 
dissatisfaction exists amongst them, and that it will 
continue to exist until their grievances are settled in 
a comprehensive and satisfactory manner.” 

The lack of appreciation of the qualifications of 
an engineer officer was shown by many senior 
officers of the military branch in their utterances. 
Giving evidence before a committee on Navy Esti- 
mates, Admiral Sir Anthony Hoskins remarked that 
“there was a very exaggerated view in the mind of 
the public as to the importance of an engineer’s 
work. The multiplicity of the engines and the 
duties connected with them, impressed the public 
when they went aboard vessels. But each engine 
was a simple thing in itself, and he had himself 
seen a Lascar on a P. and O. steamer bring a bottle 
of oil and lubricate some machine on deck and start 
a lever to hoist the cargo out, and he was driving 
an engine.” A little later in February, 1890, Rear- 
Admiral R. C. Mayne, when lecturing at the Royal 
United Service Institution, remarked “ As regards 
the engineers as a separate class they should dis- 
appear.... There is no reason whatever to 
suppose that if an executive officer devotes as much 
time and no more to learn engineer’s work than he 
does to learning torpedo work, he would not be 
perfectly competent to supervise the engine-room 
artificers by whom the principal part of the engineer 
work is now performed, and the ‘engine-room 
lieutenant’ would bring to the discharge of his 
supervising duties the habits, constitutional and 
acquired, of supervision and command which are 
known to be the characteristics of the class which 
he joined on first entering the service.” The fallacy 
underlying such remarks it is not necessary to 
dwell on here, but the idea of supervision without 
thorough knowledge was put forward at, various 
times by those whose knowledge of seamanship was 
recognised, but whose acquaintance with engineer- 
ing practice was negligible. 

Happily there were other officers who had more 
liberal yiews on the subject. Among these was 
Admiral Sir John Hopkins. Lecturing at the Royal 
United Service Institution in December, 1900, on 
A Few Naval Ideas for the Coming Century, he 
said that two of the claims of the engineers had 
been for military status and for the power of punish- 
ment for departmental offences. In suggesting 
that the time had arrived to accord engineers 
executive rank, he remarked :— 

“Their duties are purely executive, and should be 

recognised as such, and the recognition cannot, in my 

opinion, clash in any single instance with the other 
executives, as their sphere of duty is so clearly defined, 
and an ineer would as little expect to be put in 


charge of the navigating or officers of the watch’s duty, 
as would these officers of being put in charge of the 
engines.” 

A little later he went on to say :— 

“Then, as regards power of punishment for delin- 
quencies committed by stokers in the engine and 
boiler rooms, why should not chief engineers have the 
same power of minor punishment allowed them as a 
second-in-command, a first-lieutenant, or, to quote an 
analogous case, a captain of Marine, for militar 
offences under the same restrictions as to qunibenriank 
investigation, &c,” 





By this time the naval engineer question had been 
taken up by some of the engineering institutions, 
including the North-East Coast Institution of 
Engineers and Shipbuilders, of which Donald 
Barns Morison (1857-1925) was a prominent mem- 
ber. Fully conversant with all sides of the question, 
Morison in March, 1900, read a paper before the 
Institution entitled “‘ The British Naval Engineer : 
His Present Position and Influence on our Sea 
Power,” and the following December he read 
another before the Institution of Engineers and 
Shipbuilders in Scotland entitled ‘‘ The Engineering 
Crisis in the Navy.” In the latter, after discussing 
the broader aspects of the question, Morison turned 
to the inferior status of engineer officers, remarking : 

“The root of the whole difficulty lies in the fact 
that at the present time, when engineering matériel 

has risen to a position of supreme importance, as a 

component of naval power, a fanatical attempt is 

being made to maintain the engineering personnel, 
which is its essential complement, in a position of 
inferiority and executive powerlessness, which bears 
no relation to its present functions and responsibilities, 
and is based on conditions which have long ceased to 

- The unjust and prejudiced policy of 
penseatton which it has always ca a tradition of the 

Admiralty to adopt towards the engineering branch 

of the service, is gradually sapping its efficiency by 

killing the enthusiasm and contentment of the per- 
pom and by rendering it unpopular and unattrac- 
tive, in those circles from which the best class of 
engineer officer could and should be recruited.” 
This remark in no way went beyond what was 
justified by the circumstances, and so inimical to 
the national interest did the position appear to be 
that six months later the North-East Coast Institu- 
tion and the Institute of Marine Engineers drew up 
a memorandum on the subject. In July, 1901, also, 
a deputation of Members of Parliament, headed by 
Sir Fortescue Flannery, waited upon the First 
Lord of the Admiralty, Lord Selborne. The 
memorandum and an account of the reception of 
the deputation were given in ENGINEERING for 
July 19, 1901 (see vol. xxii, page 87). 

The various published statements which have been 
referred to formed but a small part of the contribu- 
tions to the controversy over the naval engineer 
question which for many years was discussed at 
length in the newspapers and journals. Much that 
was said, it must be admitted, was beside the point, 
and could be ignored, but with the knowledge that 
the whole of the Engineering Branch was permeated 
with discontent, that. schoolmasters were unwilling 
to recommend boys to enter Keyham College, and 
that the engineering institutions were calling public 
attention to the question, it was evident that an 
attempt would have to be made to find a remedy 
for the evils which existed. Although the condi- 
tions were different, somewhat the same difficulties 
had arisen in the United States Navy, and under 
Mr. Theodore. Roosevelt, then Secretary of the 
American Navy, a solution had been sought by 
amalgamating the executive, or “line,” and 
engineer officers. The change was brought about 
by what became known as “The Personnel Bill,” 
which became law in 1899. According to this Bill, 
all the younger officers of the line were to perfect 
themselves in engineering, and all the younger 
engineer officers were to qualify in seamanship, 
gunnery and navigation, after doing which they 
were to be available for duty on the bridge or in 
the engine room, as necessary. As both groups 
of officers were already drawn from one class of 
naval cadet, it was expected that the new regula- 
tions would remove all difficulties as to supervision 
of the engine rooms of ships. 

The American experiment of 1899, Morison’s 
papers of 1900, and the deputation to the Admiralty 
of 1901 had been accompanied by a widespread 
discussion on naval training generally, in which 
many well-known naval officers took part. The 
time was therefore ripe for action, and on December 
24, 1902, the Admiralty published the historic 
Memorandum dealing with the Entry, Training and 
Employment of Officers and Men of the Royal Navy 
and of the Roped pac Signed by Lord Selborne 
as First Lord of the Admiralty, it was i 
that the memorandum was mainly the work of 
Admiral Sir John (afterwards Lord) Fisher, whose 
forceful personality, comparable with that of 
Roosevelt’s, was fast dominating naval affairs. 
Introduced with the remark that “The Navy has 


exist .. 








ENGINEERING. 


[JUNE 16, 1933. 








reached a critical period in its development,” a 
remark which might have been used equally well 
twenty years previously, the memorandum said 
that “In the old days it sufficed if a naval officer 
were a seaman; now he must be a seaman, a gunner, 
a soldier, an engineer and a man of science as well.” 
Much was said about the naval character, the unity 
of the Service, the ignorance of the executive officers 
of engineering, and the lack of training of engineer 
officers in executive duties. ‘‘ The cardinal feature 
of the scheme,” so the memorandum stated, “ is the 
homogeneous training of executive, engineer and 
marine officers. The policy of the Board is to 
create a body of young officers who, at the moment 
of mobilisation for war, will be equally available for 
all the general duties of the Fleet, and to consolidate 
into one harmonious whole the fighting officers of 
the Navy.” To achieve this desirable result there 
were to be “one system of supply, one system of 
entry, one system of training.” It was recognised 
that difficulties would be met with in carrying out 
the scheme, but these “will be secondary and 
transient.” 

Without attempting to follow in detail the fortunes 
of what has ever since been known as the Selborne- 
Fisher scheme, of which few traces now remain, it 
may be said that with its promulgation the naval 
engineer question entered upon an entirely new 
phase, for while it formulated plans for the training 
of the engineer officers of the future, it affected 
the whole of the engineering branch as it then 
existed. From 1903 onwards there have been thus 
two aspects to the question, the first of which 
relates to the progress of the old-type engineer 
officers who for many years were bound to hold 
all the important engineering posts. In view of the 
many representations which had been made as to 
their disabilities and of the desirability of enlisting 
their co-operation in the furtherance of the new 
system, it might have been expected that every- 
thing possible would have been done to remove the 
causes of the prevailing discontent. For the old- 
style officers, however, the Selborne-Fisher scheme 
contained little. They were, it is true, given new 
titles, such as engineer-lieutenant and engineer- 
commander, while promotion was accelerated to 
some extent and rates of pay were slightly improved. 
The scheme also provided for the promotion of 
considerable numbers of engine-room artificers to 
the ranks of artificer-engineer and chief artificer- 
engineer, and also for the promotion of stokers to 
the new rating of mechanician. But the engineer 
officers still remained “ non-combatants,” and thus 
the fundamental recommendation of the Cooper Key 
Committee of 1876 that engineers should belong to 
a military, and not a civil branch, was again ignored. 
Seeing that many engineer officers were called upon 
to assist in training the cadets entered under the 
new scheme, who were all to belong to the military 
branch, and that engine-room complements of ships 
often outnumbered all other ratings, the agitation 
for military status naturally did not cease. In 
1909, the engineer officers issued a Statement of the 
Disabilities under which Engineer Officers of His 
Majesty's Navy Labour, which they consider should 
be Removed, and the Reforms which they regard as 
Essential to the Proper Organisation of their Depart- 
ment for War. In this it was said :— 

“Unless reforms are speedily decided upon, and 
carried out, the British Navy will present one of the 
most curious and unworkable anomalies in its history, 
viz., the young engineer officer entered under the new 
scheme will posses status and disciplinary powers over 
the engine room personnel superior to those possessed 
by the head of the department in which he is serving.” 

This, like preceding appeals, however, fell on deaf 
ears, and for another five years engineer officers 
remained “ non-combatants,” but the concession 
which could not be obtained during peace was at 
last granted under the exigencies of war. On 
Christmas Eve, 1914, just twelve years after the 
publication of the Selborne—Fisher scheme, it was 
announced that from January 1, 1915, all engineer 
officers in the Navy would be classified as part of 
the Military branch, wearing the same uniform as 
executive officers with the addition of the distinctive 
purple stripe. This reform was undoubtedly due 
to Lord Fisher, who in a letter to Morison said, 
“The unapproached efficiency of our engineers in 
the Navy merited this tardy recognition of their 





all-important part in the present splendid fighting 
conditions of our whole fleet.” Shortly afterwards 
Morison read a paper entitled “The Progress of 
Reform in the Engineer Branch of H.M. Navy” 
before the North-East Coast Institution of Engineers 
and Shipbuilders, in which he placed on record 
the various steps by which the concession had been 
obtained. 

The other aspect of the naval engineer question, 
which it is necessary briefly to touch upon, relates 
mainly to engineering training from 1903 until the 
War. The old-type engineer cadets continued to 
enter Keyham College until 1905, and when the last 
of these had completed their courses in 1910 the 
College was closed. From that time onwards it was 
hoped to obtain recruits for the Engineering Branch 
from the cadets entered under the Selborne-Fisher 
scheme of “common supply, common entry, and 
common training.” Thousands of pounds were 
expended on the erection and equipment of engin- 
eering workshops at the new Royal Naval Colleges 
at Osborne and Dartmouth; both establishments 
were provided with large staffs of engineer officers 
and engine-room artificers for instructional duties 
and everything possible was done to interest the 
cadets in engineering. But in spite of all this the 
great majority of the new-scheme cadets chose to 
serve on the upper deck and not in the engine rooms 
of ships, and thus the Navy was again faced with a 
possible shortage of engineer officers. How small 
a share the Selborne-Fisher scheme had in staffing 
the engine rooms during the War is shown by 
Table II, page 562, ante. Out of the 2,478 commis- 
sioned and warrant engineer officers serving in 
September, 1918, only 35 were Lieutenants (E.). It 
is not the intention here to deal at length with the 
merits and demerits of the Selborne-Fisher scheme 
or the findings of the many committees which 
inquired into its working. The scheme occupies 
an important place in the history of naval education 
and training, but so far as engineering is concerned 
it was an unnecessary and costly experiment which 
failed almost completely to fulfil the objects of its 
distinguished promoters. 





THE NEW GENERATING STATION 
OF THE FULHAM CORPORATION. 


Tue station, which is now being erected by the 
Fulham Corporation on the north bank of the Thames, 
downstream of Wandsworth Bridge, will, when com- 
pleted, occupy an area of about 10 acres, and its 
output will be utilised for the purposes of the Central 
Electricity Board. The works at present proceeding 
are those necessary for the first section of the station, 
which will have an initial capacity of 130,000 kW. 

The whole of the coal will be water-borne, being 
brought in to a jetty which will be erected on the 
1,000-ft. river front, and alongside which it will be 
possible to discharge 2,000-ton colliers. The coal will 
be conveyed to the boiler house and storage ground 
and reclaimed from the latter by a system of conveyors. 
The steam-raising plant will consist of six Stirling 
tri-drum boilers, with Bailey water walls which will be 
fired with multiple retort-type stokers and will work 
in conjunction with superheaters, economisers, and 
airheaters on the balanced-draught system. They 
will generate steam at a pressure of 625 Ib. per square 
inch, and a total temperature of 850 deg. F. Gas- 
washing plant will be installed for treating the flue 
gases. The generating equipment will consist of two 
60,000-kW main turbo-alternators and one 10,000-kW 
house set. The main sets will each comprise a two- 
cylinder turbine, which will be direct-coupled to a three- 
phase alternator and an exciter and will exhaust into a 
single condenser. Current will be generated at a pressure 
of 11 kV, and frequency of 50, the speed of the machines 
being 1,500 r.p.m. Each alternator will be solidly 
connected to an 11/66-kV transformer. and will be 
controlled at the latter pressure by switchgear of the 
metal-clad type. Each section of the switchgear will 
comprise equipment for one generator, and the necessary 
feeders and reactors, and will be contained in a separate 
housing. 

Contracts have already been let for the excavation 
and foundation work, the boiler and generating plant, 
and the steel work for the buildings. Mr. A. J. Fuller, 
M.I.E.E., is the borough and consulting engineer. 





Reorstration oF Roap Vexicies.—Returns issued 
by the Ministry of rt state that 33,746 new motor 
vehicles were registered in Great Britain in March, 1933, 
as compared with 30,765 in March, 1932. 


LETTER TO THE EDITOR. 
MEMORIALS TO PIONEERS. 


To tHe Eprror or ENGINEERING. 


Sir,—In the leading article on page 625 of your issue 
of the 9th inst., you picture an imaginary Martian 
concluding that the pioneers of changes on this earth 
for the better “would have been honoured as kings, 
poets and prophets are honoured . . . and that their 
achievements had been chronicled in memorials more 
lasting than brass.” You hold that he would be 
wrong in so doing, and if proof were needed for your 
contention, what could be more convincing than the 
action taken with regard to engineers in Westminster 
Abbey ? 

Subsequent to the Trevithick Centenary Celebra- 
tions, Engineer-Captain Edgar C. Smith, drew 
attention, in the columns of the 7'imes, to the fact 
that three national memorial windows to engineers 
had at one time and another been removed and are 
now packed away somewhere out of sight. Here then, 
as you aptly suggest, in company with tributes to 
“‘ kings, poets and prophets,” there was found place 
for memorials “‘ more lasting than brass” to pioneers 
of latter-day developments. Some, indeed, still 
remain in the corner once peculiarly their own, but 
what can be said of the treatment of the others, removed, 
it appears, at the whim and fancy of the Abbey 
authorities—and how precarious the life of those still 
there ? 

These memorials were all national in character, 
subscribed to by scientific bodies and private indi- 
viduals, and, although the Dean and Chapter may 
legally have authority to do what they like with the 
Abbey, it would be interesting to know whether in 
law such memorials would be considered to be gifts 
to the Abbey, and consequently matters over which 
the authorities have sole control, or are held in trust 
on behalf of the nation, or even of the donors, when 
it would seem that the authorities have fallen consi- 
derably short of faithful stewardship. It is scarcely 
believable that the proper discharge of the trust, if it be 
one, is consistent with packing away such national 
offerings out of sight and inaccessible. 

Thus, if regarded from the national trust viewpoint, 
it would seem that the authorities have a very unsatis- 
factory regard for their obligations; if, on the other 
hand, the question be regarded from the point of view 
of gift, the experience only goes to prove how fleeting 
such memorials may be, and should serve as a warning 
to institutions and others not to waste money in this 
way, but to utilise it in some other manner which will 
assure really permanent, and not transient, testimony 
to those whom they wish to honour. 

Rumour has it that one of the windows removed 
was offered to the Institution of Mechanical Engineers. 
It may well be asked whether the authorities have the 
right to offer to any particular body, or the latter to 
accept, a national memorial intended to be accessible to 
all, and whether general subscriptions would in the first 
place have been forthcoming if the memorial had not 
been intended for a public place. 

The incident not only illustrates how little respect 
is paid to the memory of engineering pioneers as 
your leader implies, but also, as Engineer-Captain Smith 
remarks, @ propos of the Trevithick window, the uncer- 
tainty of the length of time those memorials still left 
to us will continue to testify to the great works of 
our professional forefathers. 

The subject is one of some moment, and should be 
taken up by the Councils of the engineering and other 
scientific societies concerned, with a view to discovering 
why these windows were selected for removal, and 
what it is now really proposed to do with them. 

London, June 12, 1933. ** M.Lyst.C.E.” 


InpustTRiAt DEVELOPMENTS AT MeTTuR, Mapras.— 
It is expected that the Mettur project in Madras, the civil 
engineering features of which were described in ENGIN- 
gERING for February 26 and March 11, 1932, will be 
completed next year. The headworks area, which lies 
on both banks of the River Cauvery with a girder bridge 
connecting them, will then be available for disposal, and 
a pamphlet, which has been issued by the Provincial 
Government, draws the attention of manufacturers to the 

ibilities of the site for the erection of mills and 
actories of various kinds. The pamphlet contains 4 
brief history of the project and describes the rail and road 
facilities as well as giving an account of the existing 
buildings which will be available for firms transferring to 
the district. These seem to be excellently equipped, and 
should add to the attractiveness of the idea of moving, 
No special difficulty in procuring labour is anticipated, 
and naturally electricity at either high-tension or low- 
tension will available at cheap rates. The plant to 
be installed will consist of four 5,300-h.p. hydraulic 
turbines, operating on a head of 60 ft., and will be con- 
nected with the Pykara station, the latter taking the 
= loads. A scheme of irrigation is in contemplation. 
Ve are asked to 





state that the Director of Industries, 
Post Box 432, uk, Madras, will be pleased to 
| provide further information about the project. 
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SURFACE TREATMENT OF AERODROME GROUNDS. 


MESSRS. 


COLAS PRODUCTS, LIMITED, LONDON. 








THE TREATMENT OF ROAD SUR- 
FACES WITH BITUMEN EMULSIONS. 


One of the features militating against the complete 
success of the concrete road as usually constructed is 
the insufficient length of time allowed for curing, i.e., 
for preventing the contained water evaporating before 
the chemical reactions necessary to obtain effective 
hardness have been completed. The result of this 
partial curing is that the concrete, if used for road 
making, for instance, is soft and cannot resist the 
wear caused by the volume and weight of modern 
traffic. The reason for the partial curing, the evil of 
which is generally recognised, is that, in practically 
every case of a concrete road, whether it is a new one ora 
fresh surface added to an old road, the exigencies of the 
traffic require the road to be brought into use almost 
as soon as the concrete has set. A road covered with 
burlap, straw, earth &c., which is kept wet is, mani- 
festly, in a state which cannot be maintained for long 
without trouble of one sort or another and without 
considerable expense. Spraying with water in the case 
of a long stretch at all events, is also costly, and it is, 
moreover, an operation not always well done. The 
application of chemicals such as calcium chloride, or 

ing the pores with silicate of soda, waterglass, is 
open to the same objections. An account of the results 


yard per 486 square yards on the average. The cost 
of curing, including emulsion, sand and labour, amounted 
to 1-73d. per square yard. The road was opened to 
traffic five days after spraying. The period for which 
the surface of the concrete was completely sealed is not 
known, but it may be, judging from the present state, 
fairly estimated at six months. On the other hand, 
had wet burlap been used for curing, which would have 
had to be removed before the road was opened, this 
period of five days would have been insufficient to 
permit of effective curing. The cost of this process 
would, moreover, have amounted to 2d. per square 
yard, which, as the total area treated was 128,820 
square yards, would have increased the cost of the 
re-surfacing by something like 1451. 

The value of a long period of curing is shown by the 
results of laboratory tests carried out by Messrs. Colas 
Products, Limited. The concrete was tested in the 
form of cubes of approximately 4 in. side and consisting 
of four parts of crushed porphyry, two parts of sand, 
and | part of “ ordinary,” i.e., not “‘ rapid-hardening ” 
cement. The water content was, in the two sets of tests 
carried out with different mixes, respectively 10 per 
cent. and 6-2 per cent. by weight of the dry mix. 
The figures given in the accompanying table are the 
compressive strengths of the different samples in 
pounds per square inch. 





Tests of 4: 2: 1 concrete. 


Percentages: Water to Dry Mix. 
































Hardening Period. 10 per cent. 6-2 per cent. 
Atmosphere. | Method of Curing. | One Month. | Three Months. | One Month. | Three Months. 

Air of 30 per cent. to 50 per | None 
__ cent. relative humidit si mr - ned wr 
63 deg. to72deg.F. .. .-| First week under wet burlap 1,438 1,510 2,443 2,490 

Do. do. do. | First fortnight under wet burlap 1,553 1,647 2,660 2,660 

—— ’ 
Do. do. do. | Colas emulsion 1,322 1,715 2,480 2,933 
' 











obtained in curing a concrete by means of a bitumen 
preparation sprayed on, which coating remains effective 
as a seal for months after it has been subjected to traffic 
may, therefore, be of interest, particularly as the 
is a simple one and the cost of it is comparatively 
ow. 

The material used is a bituminous emulsion known 
as “Colas,” produced by Messrs. Colas Products, 
Limited, Colas House, Buckingham-gate, London, 
S.W.1, and an important example of its application lies 
in @ six-mile stretch of the Kingston By-Pass-road, 
which was re-surfaced with concrete in the summer 
of 1931. An inspection of the road a week or two ago 
showed that the bitumen deposited by the Colas 
was still adherent to the surface in the minute depres- 
sions left by the drag board, and that the exposed 
positions of the surface were very hard and dustless. 
As the traffic over this road is known to amount to 
11,000 tons per day the test is a severe one. The Colas 
emulsion was sprayed on the surface of the green con- 
crete within 24 hours of its being laid, and was then 
immediately blinded with a thin layer of sharp sand. 
tr he quantity of emulsion used was one gallon to about 
6-25 square yards, and the sand amounted to 1 cubic 


The figures in every case represent the average of 
three samples. The tests do not, of course, impose 
unfair conditions on the samples treated with wet 
burlap, as might be concluded, because this was 
removed early in the tests, whereas the Colas emul- 
sion was allowed to remain till their conclusion. 
The most usual after-treatment of concrete roads 
|is that of keeping the wet burlap or earth on the 
| surface for a week only after laying. One of the sets 
of tests was covered for this period, whilst in another 
set it was doubled, i.e., the burlap was allowed to 
remain for a fortnight before removal. Examination of 
the figures is instructive. Neglecting the air-exposed 
tests for the moment, it will be seen that the burlap- 
cured blocks hardened more rapidly than the Colas-cured 
ones, as is evidenced by the fact that, at the end of a 
| month, the former were slightly stronger than the latter. 
| At the end of three months, however, the conditions 
| were reversed, the Colas-cured blocks being much harder 
than those cured with burlap. This is very pronounced 
| in the three-month column of the drier mix of the two 
| concretes, and the whole of the figures show that the 
rate of increase of strength with the Colas-cured 
concrete from one month to three months is definitely 





greater than in the burlap-cured concrete, a condition 
indicating that concrete cured in the former way would 
continue to improve for a much longer period than that 
cured in the latter manner, with the result that the 
difference in final strengths would be even more favour- 
able. The non-treated concrete strengths show little 
increase after the first month and at three months are 
only about half those of the Colas-cured concretes. 
Cement mortar shows similar improvement when 
treated with Colas, but the results hardly call for 
comment here. 

The results on the Kingston By-Pass road having 
made it evident that the treatment would be successful 
with a thinner coating of material, the firm now 
market a special grade of emulsion for road curing 
known as “Colascure.”” This is less viscous than 
ordinary Colas, and can therefore be applied more 
readily, whilst it has also great adhesive properties. 
The thinner coating, that is all that is necessary, also 
enables costs to be reduced. 

During recent years attention has been devoted to 
the possibility of forming durable surfaces composed 
chiefly of the natural surface material in order to 
avoid having to import stone into areas in which it 
does not exist. Colas and other emulsions, though 
suitable for normal road-making processes, are not 
so for mixing with fine-graded aggregates such as 
earth, since the break of the emulsion takes place 
before satisfactory mixing can be effected. Messrs. 
Colas Products, Limited, have, therefore, now intro- 
duced a product called “ Terolas,” which, although 
possessing sufficient stability to allow of adequate 
mixing, breaks completely on the loss of its water 
content, and results in a surface of considerable 
strength. Terolas surfaces are formed by mixing the 
existing surface material with the emulsion either by 
hand or in an ordinary concrete mixer. The treated 
material is then replaced and consolidated by rolling. 
After the surface has become thoroughly dry and hard, 
a sealing coat of Colas and chippings or gravel is applied. 
Nearly two years’ experience in using Terolas for 
binding gravel, sand, chalk, earth, cinders, and decom- 
posed stone and mixtures of such materials have 
shown that such surfaces have stood up under con- 
siderable traffic without attention. The applications 
have been very varied, and include footpaths, avenues, 
playgrounds, parade grounds, and _ cycle tracks. 
Another good illustrative example is that of an aero- 
drome, and the application of Terolas in a British 
aerodrome is shown in the accompanying illustration. 

Taking a specific case of the same application, an 
inspection of a large area, of some 45,000 square 
yards, treated with Terolas at Croydon showed that 
this simple process produces a durable surface capable 
of withstanding concentrated aerodrome traffic as well 
as very variable climatic conditions for a long period 
without expenditure on maintenance. During the 
course of this inspection a number of aeroplanes landed 
and taxied across this area, with their tail skids 
dragging over the surface, which appeared to be quite 
undisturbed; as a matter of fact, it was impossible 
to detect the tracks of some of the lighter machines 
at all. We understand that Terolas has been intro- 
duced in many countries and has been found of par- 
ticular value for overcoming surfacing problems 
caused by the absence or high cost of aggregates 
which have hitherto been regarded as essential for 
such work. 


THE THORNHILL GENERATING 
STATION OF THE YORKSHIRE 
POWER COMPANY. 


Tue returns of the Electricity Commissioners show 
that during the year ended December 31, 1931, the 
Thornhill station of the Yorkshire Electric Power 
Company, Limited, generated 26,455,390 kWh, the 
coal consumption being 2-18 lb. per kilowatt-hour 
generated, the thermal efficiency 13-69 per cent., and 
the load factor 23-8 per cent. These very moderate 
results were obtained in a station, which was first 
opened in January, 1905, the equipment then consisting 
of three 1,500-kW. vertical steam turbines of the 
Curtis type, which were supplied with steam at a 
pressure of 150 Ib. per square inch and a temperature 
of 450 deg. F. from four Babcock and Wilcox water- 
tube boilers, and were coupled to alternators generating 
three-phase current at 11 kV and a frequency of 50. 
Additions were made to this plant from time to time 
until, in 1925, the total capacity was 44,500 kW. 
Extensions then ceased temporarily owing to the open- 
ing of the company’s more modern station at Ferry- 
bridge. 

In 1931, however, it was decided to replace some 
7,500 kW of inefficient plant and to provide for 
additional output by installing a 30,000-kW English 
Electric generator running at 3,000 r.p.m. This set 
is designed for a steam pressure and temperature of 
415 lb. per square inch and 750 deg. F. As the result 





of careful planning, it was possible to utilise the original 
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foundation raft and turbine house structure and, it 
is interesting to note, that the set occupies the same 
space as the original machines though it has four 
times their capacity. The original boiler-house was | 
however, demolished and rebuilt to contain four | 
Stirling boilers, each with a normal evaporating capacity | 
of 100,000 Ib. of steam per hour and working in conjunc- 
tion with travelling grate stokers of the Underfeed 
type, economisers, air heaters and balanced draught, 
supplied by Howden fans. 

This new plant has been in continuous operation 
since the beginning of the present year as one of the 
base load stations in the Mid-East England area, and 
the results obtained, which we summarise below, not 
only justify the modernisation, but show that the 
equipment must be one of the most economical in the 
country. 


Summary of Four Months’ Operating Results—January to | 
April, 1933. 
kWh 59,002,000 | 


Electricity generated 
kWh 55,925,000 | 


Electricity sent out 


Maximum load . ‘ kW 31,000 | 
Load factor on electricity generated | 
per cent. 66 

Coal burnt , pec éve oe tons 30,300 
Average gross calorific value B.Th.U. per lb. ll 570 | 
Coal burnt Ib. per kWh generated 1-15) 
Coal burnt Ib. per kWh sent out 1-21) 
Overall thermal efficiency on electricity | 
generated ‘ . per cent. 25-64 
Overall thermal efficiency on _ electricity 
sent out eee aes per cent. 24-30 | 


| 
| 
| 


MAGNETIC CLUTCH FOR POWER | 
TRANSMISSION. 


Tue employment of the magnetic clutch for power | 
transmission has received considerable attention in | 
recent years due, no doubt, to the increasing popu- | 
larity of the individual motor drive and the consequent | 
ease in obtaining, in most cases, suitable energising | 
current. One of the latest examples, shown in the | 
accompanying Figs. | to 4, is that manufactured by 
Messrs. Thomas Broadbent and Sons, Limited, Hudders- 
field, and known as the “ C.B.” magnetic clutch. The 
clutch is suitable for direct current only, and one of | 
its characteristic features is that there are no sliding | 
parts, both the driving and driven members being | 
keyed to their respective shafts. The actual trans- | 
mitting surface is formed by a renewable Ferodo | 
friction ring on the driving member. The contact 
surface on the driven member is mounted on a spring- 
steel plate, which is sufficiently flexible to allow it} 
to be drawn up against the friction lining as soon as | 
the clutch is energised, the resultant contact being | 
powerful enough to allow a very heavy load to be | 
transmitted. Thus, taking the smallest clutch of the 
standard range of sizes, i.e., one for a shaft 1} in. in| 
diameter, the safe horse power that can be transmitted 
at 100 r.p.m, is 0-5, As the maximum safe speed at | 
which the coupling can be run is 5,250 r.p.m., it follows 
that, at this speed, 26-25 h.p. can be transmitted. 
At the other end of the standard range, .e., a coupling | 
for a shaft 7} in. in diameter, 250 h.p. per 100 r.p.m. | 
can be safely transmitted. The maximum safe speed | 
of this size of coupling is 865 r.p.m., and the capacity | 
at this speed is 2,162 h.p. The maximum static | 
slipping torque in the first case is 31 ft.-Ib. and in the 
second it is 13,000 ft.-Ib. The respective current 
consumptions are 40 watts and 430 watts. 

The construction of the clutch is shown in Figs. 1 and | 
2. The driving member contains the magnetising coil, | 


| 
| 
| 

















Fig. 3. 








CLUTcH witH Cover REMOVED. 


Fie. 4. 


which is wound on a brass former, so that magnetisa- 


tion takes place relatively gradually and, in conse- | 
| quence, without shock to the clutch, driving unit or 


machine driven. At the same time, the current can 
be instantly switched on and no device for gradual 
energising is required. The coil is entirely waterproof 
in construction and cannot get out of position in its 
housing. The current is supplied to the coil by means 
of two slip-rings with suitable bushes. It will be 
noticed from Fig. 2, that the slip-rings lie within a 
protective casing inside which the brushes are led. 
They are thus guarded against accidental short circuit- 
ing and the possibility of shock from contact, e.g., 
during inspection is eliminated. This protective casing 
is carried round the flange of the driving member, 
so that an external smooth surface is presented as 


shown in Fig. 3; it is removed in Fig. 4, to the left of | 


which the slip-rings are visible. This figure illustrates 
very well the method of attaching the friction lining. 
The ring of this is divided into four segments and is 
attached to cast-steel holders, each secured to the 
driving member body by two studs as indicated. 
Cast steel is employed to avoid distortion otherwise 
liable to be caused by the riveting on of fresh linings. 
As the portion of the frame carrying the friction lining 
does not, as far as calculation is concerned, form part 
of the magnetic circuit, the lining can be of greater 
thickness than is usual in magnetic clutches, and the 
time required between renewals is extended. The 
segmental form of the lining enables it to be withdrawn 
for renewals without disturbing the clutch position, 


whilst each segment can be separately adjusted, by | 


means of set-screws acting in an axial direction, so 
that uniform contact is obtained over the whole surface. 


The energising of the coil, as already stated, deflects | 


the armature plate on the driving member and engages 
the clutch, which, on interruption of the current, 
springs back and breaks the driving contact. To 
prevent any possible end thrust on the driven machine 
when the clutch is energised a ball thrust bearing 
with a spring mounting is fitted between the driving 
and driven members, clear of the shafts. The clutch 
may be made in coupling form as shown above, or 


FOR POWER TRANSMISSION. 





Ciurcn TransmiTtine Drive to Worm Gear. 


| the driven member may be formed either as a pulley 

for belt drives, a spur wheel for gear drives, or a sprocket 
wheel for chain drives. The external diameter of the 
clutch in the ordinary coupling form is 6} in., for the 
1}-in. shaft, and 40 in. for the 7}-in. shaft. Larger 
| clutches are made, but are not at present standardised. 
The clutch is claimed to be particularly suitable for 
| frequent engagement or for reversible motion and a 
| special application in which it has proved successful 
| is in conjunction with heavy-oil, compression-ignition 
| engines, started up under no load. By an electrical 
—t with the engine governor, the magnetic 
coupling brings the engine on to its load when the 
normal revolutions have been reached. 





ANNUALS AND REFERENCE BOOKS. 


The Mercantile Year Book, 1933.—The forty-seventh 
annual edition, that for 1933, of The Mercantile Year 
Book and Directory of Exporters has recently made its 
appearance, As heretofore, the book supplies the 
names of overseas importers and of British or Continetal 
firms through whom purchases and payments are made. 
It is divided into a number of sections, the first of 
which is a guide to the shippers of London arranged in 
| street order. Then follow alphabetical lists of the 
| merchant exporters of London, with their addresses 
and the markets with which they trade; a list of the 
principal classes of goods shipped from London with 
the name of the shippers ; and alphabetical lists of the 
| merchant exporters of Manchester, Liverpool, Birming- 
ham, Glasgow, Bradford and other Provincial towns, 
with the goods they ship and the markets with which 
they trade. Similar lists are given of Continental 
exporters and of overseas importers; in the latter 
section the classes of goods purchased and the names 
of the representatives and buying agencies of each 
|firm in Europe are shown. Needless to say, the 
particulars given are of great value to all persons 
connected with the export trade, and great pains have 
evidently been taken to make the information exhaus- 
tive and complete. In this connection, we understand 
that upwards of 8,000 alterations have been made, in 
| the text, since the 1932 edition. The volume contains 
| over 1,000 pages, and bound in the usual brown-cloth 
| covers, is obtainable, price 20s. net, or 20s. 9d. post 
| free, from the publishers, Messrs. Lindley-Jones and 
Brother, Limited, 32, Bishopsgate, London, E.C 
The Directory of Paper Makers of Great Britain and 

Ireland.—The 1933 edition of this volume, now in its 
|57th year of publication, contains, as heretofore, 
alphabetical lists of the paper and millboard makers 
in England and Wales, Scotland, and Ireland, of paper 
enamellers, surfacers and gummers, and of paper 
makers’ representatives and paper agents. In the case 
of all manufacturers, brief particulars of the nature 
of the products turned out and of the plant in use are 
| given, in addition to the postal and telegraphic addresses 
of the firm and of its agents and warehouses in London 
and the Provinces. Other sections of the directory 
comprise numerical and alphabetical lists of individual 
paper mills, alphabetical lists of trade designations and 
watermarks used by manufacturers and stationers, 
and of rag merchants, paper stock dealers, and waste- 
paper merchants. Data on tariffs and customs duties 
aflecting the paper trade, on standard names and sizes 
|of papers and boards, and on paper-trade customs, 

are also included. The volume, which is well printed 
| and bound, is obtainable, price 5s. net, or by post 5s. 6¢., 

from the publishers, Messrs. Marchant Singer and 
| Company, 15, Nicholas-lane, London, E.C.4. 
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PORTABLE FLOODLIGHT FOR 
AERODROMES. 


An interesting example of the use of the petrol engine 
as a portable power unit is afforded by the aerodrome 
floodlight illustrated in Figs. 1 and 2 on this page. 
This has been designed and constructed by Messrs. 
Chance Brothers and Company, Limited, Lighthouse 
Works, Smethwick, Birmingham, for use in India, 
and it comprises a standard Ford model-AF engine 
coupled to a 6-kw. generator and mounted on a trailer 
chassis which runs on four pneumatic-tyred wheels. 
The dioptric floodlight is also mounted on the chassis, 
and the base on which it is mounted houses a spare 
lamp, as indicated by dotted lines on Fig. 1. The 
lamp requires 5 kw. to operate it, and for starting up 
arrangements are made to bring the voltage gradually 
up to the normal, this being accomplished by automatic 
switchgear. The engine and generator are enclosed 
in a dust-proof casing, the sides of which are opened 
when the installation is in use. 

The floodlight itself consists of a dioptric lens, 
500 mm. in diameter and of 250 mm. focal length, 
mounted so that the filament of the lamp is located 
at the focal point. The lamp, it may be mentioned, 
has a special double filament, so that if one filament 
should fail the light is not completely cut off. Spherical 
mirrors are provided behind the lamp to reflect the 
light through the lens, and the whole optical system is 
contained in a lantern provided at the top with a 
ventilator in which a small electrically-driven fan is 
mounted to cool the interior. 

In order to permit the floodlight to be used as a 
beacon when required, arrangements are made so 
that the lantern can be turned through 35 deg. in the 
vertical plane, and it can also be rotated about a 
vertical axis by means of gearing housed in the base. 
As a floodlight, the installation is capable of illuminating 
an area of from 1,200 ft. to 1,300 ft. radius over an 
angle of 180 deg. In order to minimise the effects 
of vibration when travelling over rough ground, the 
lantern is mounted on a ball and socket fitting with 
three tie rods 120 deg. apart to adjust the level, as 
clearly shown in Fig. 1. The spare lamp, which, as 
previously mentioned, is housed in the base below 
the lantern, is carried in a special holder in which it 
can be pre-focused, so that it can be taken out and 
placed in the lantern in the event of a lamp failure 
with the minimum of delay. 


Tue InstITUTION or STRUCTURAL ENGINEERS.—Major 
A. H. 8. Waters, V.C., D.S.0., M.C., M.Inst.C.E., has been 
elected president of the Institution of Structural Engi- 
neers for the session 1933-34. 
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THE INVESTIGATION OF THE 
MECHANICAL BREAKDOWN OF 
PRIME MOVERS AND _ BOILER 
PLANT.* 

By L. W. Scuuster, M.A. 


(Concluded from page 556.) 


Plain Shafts.—The failure of plain shafts, as of crank- 
shafts, arises in the majority of instances from purely 
mechanical causes. (a) The shaft of an electric motor 
became overheated at the driving-end journal, where it 
broke at the middle. A ring of metal at the surface 
of the journal, with an axial length of 1 in., was found 
to be riddled with cracks }-in. to }-in. deep. As is well 
known, liquid brass will enter into the grain boundaries 
of steel, that is when the steel is highly stressed in 
tension at an elevated temperature. This actually 
occurred here; the cracks under the microscope were 
found to be intergranular, and had been set up by the 
entrance of the molten brass. The high temperature 
which the surface of the shaft had reached was made 
evident by the microstructure. The steel contained 
0-5 per cent. of carbon, and the original structure was 
coarse. The metal had been refined by the high tem- 
perature, and must have reached a temperature of 
about 800 deg. C. (1,470 deg. F.). However much the 
shaft may have suffered mechanically, the formation 
of the numerous cracks could not have occurred 
in the absence of the molten brass. (6) Fig. 52 shows 
a small so-called wrought iron shaft. It speaks for 
itself. The shaft had been built up of a large number of 
scrap bars that had not been piled previously. The 
remedy is that purchasers should specify more closely 
what they require. The term “ wrought iron ” covers 
a wide range of material, just as the word “ steel” 
may convey a high-class aeronautical steel or a blown 
Bessemer steel. (c) A splineshaft three months old is 
taken for the third example. The splines lay at the end 
of the shaft, and fracture occurred at the inner end of 
the splines, a portion of the splined part, 1 in. long, 
becoming twisted through an angle of 18 deg. Trans- 
verse cracks were seen running round the base of the 
slots at the outer end of the twisted portion. At first 
it appeared that the shaft had been grossly overloaded. 
The investigation, however, showed that there were 
longitudinal cracks at the corners at the base of the 
splines. Fig. 53 shows the end of the shaft containing 
the splines. The curious effect was produced partially 
by the twist the shaft had received, but resulted mainly 
because the ends of each of the longitudinal cracks had 





* Paper read before the Institution of Mechanica] 
Engineers, on Friday, April 28, 1933. Abridged. 
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suddenly turned into a transverse direction so as to 
form a multiple surface of break. The shaft was made 
of an air-hardening nickel-chrome steel, and had been 
slotted for the splines before it was hardened, the 
bottoms of the splines being cut with sharp corners. 
Whatever procedure had been adopted for the hardening 
and tempering, the heat treatment resulted in the forma- 
tion of the original longitudinal cracks, as the surfaces 
of the cracks made evident. Fig. 54 illustrates a cross- 
section at a saw cut made near the ring of transverse 
cracks, and shows the longitudinal cracks at the base 
of the slots, the outer part of the shaft near the cut 
having first been cut away. The appearance of the 
longitudinal surfaces of fracture at once made clear 
that the cracks had not broken out during service, 
but had resulted from the heat treatment. It could 
even be traced that the course of their formation was 
longitudinal, not radial. During service they had 
become more open along the side of individual splines 
loaded in tension. It was traced that near the base 
of the slots the transverse cracks making up the multiple 
fracture had each been formed during service by the 
turning round and extension towards one another of 
neighbouring longitudinal cracks. Eventual failure 
resulted from lack of torsional rigidity. (d) This 
exemplifies failure resulting from an internal flaw and 
extending from the interior to the exterior. The shaft, 
which formed part of an electric motor, had been made 
of hardened and tempered steel with a carbon content 
of 0-50 per cent., and the unusual behaviour was due 
to the magnitude of the initial fault, evident in the 
photograph, Fig. 55. In view of this initial weakness 
it is remarkable that the metal held together for so 
long as it did, seven years, but this is explained by the 
fact that failure took place at the middle of the spider, 
a part virtually free from stress, and that this was the 
only part defective. The initial axial fissure was due to 
faulty forging, and the internal cracks at two transverse 
planes were consequential, being set up during manu- 
facture, evidently when the shaft was quenched. 
Connecting-Rod and Crosshead Bolts.—The failure 
of connecting-rod bolts is sometimes loosely ascribed 
to fatigue, and sometimes the erroneous statement is 
made that the stress due to tightening a bolt causes an 
addition to the working stress. Obviously, where the 
load is purely tensional, the total stress on the bolt 
cannot exceed the tightening-up stress; should it be 
more, the parts would automatically become slack. 
As the working load is imposed on the bolt, so is the 
initial load relieved, the squeeze of the parts held 
together being relieved by an equal amount. Though 
there are many causes of failure, the author deems that 
the following are of most importance :—(1) Insuffi- 
cient tightening of a bolt, i.e., the initial stress is made 
less than the working stress. The bolt becomes slack 
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under load, and hammering takes place at the head and 
the bottom nut. (2) Shear or bending stress. This 
may be due, first, to slackness of one of the bolts, and 
the throwing of a bending stress on to the other ; second, 
to defective design, leading either to slackness of the 
bolts in the cap or the end of the rod or to lateral move- 
ment of the components at the end of the rod ; or third, 
to an uneven bearing of the head of a bolt on the foot | 
of the rod. In engines of older design the second cause | 
of trouble has not uncommonly resulted from weak | 
design of the cap or the foot of the rod, when springing 

of the respective part has resulted. (3) Too vigorous 

tightening of a bolt, or the periodic tightening of a bolt 

beyond its elastic limit. Here should perhaps 
included bolts with a cross-section too small to with- 


be 


stand excusable excess of zeal on the part of the 
mechanic. Many engines have been wrecked from these | 
causes. In the best oil-engine practice precautions are | 


taken so that any permanent stretch or twist may be 
detected. (4) An unsatisfactory method of manufac- 
turing the bolt. Under this heading is included the 
formation of sharp corners that lead to incipient cracks 
during manufacture, or to a high working stress. Rough | 
finish and the presence of tool marks are also included ; | 
these, besides leading to high stress, make the detection | 
of incipient cracks difficult. Locking devices are also | 
@ prolific source of trouble. 


Though the causes of failure that have been described 
may be the most prevalent, several others are by no 
means rare. As the remedy for a trouble is generally 
obvious, only cases with some particular interest will 
be described, without mention of the extent of the 
consequential damage to the engine. (a) The heat 
treatment of connecting-rod bolts during service was, 
at one time, recommended by the author’s company 
for gas and oil engines, but the practice had eventually 
to be stopped, becaust it was so often carried out in an 
unsatisfactory manner. The discontinuance caused 
a definite reduction in the number of failures. (6) 
Failure due to an unsatisfactory structure is, unfortu- 
nately, not always confined to cases of heat treatment 
during service, and though with modern knowledge 
of metallurgy more care is now generally taken, this 
is by no means always the case. Microphotographs 
have frequently shown that incorrect treatment has 
been followed originally. (c) In this case a fault 
of manufacture was the original cause of the failure 
of a wrought-iron crosshead bolt. When the latter 
was forged, a groove was cut with a set at the 
base of the head, to allow the shank to be drawn down. 
A sharp nick had been formed at this groove, which the 
forging operation partially closed up, and, the bolt 
having a black finish, the fault escaped detection. 
(2) A sulphur print of a steel bolt showed, from the 
segregation of the core of the material, that the head 
had been stamped in an upsetting die and formed with | 
far too sharp a corner at the base of the head. Incipient 
cracks were set up at that time, and these extended in 
service. (e) An example of defective material is 
furnished by the microphotograph, Fig. 63. The | 

| 








material is not only full of slag seams, from which 
several cracks were found to diverge, but it contains 
nitride needles. This bolt suffered also from faulty 
heat-treatment during service, the pearlite being | 
divorced and cementite being driven to the grain | 
boundaries, causing weakness there. A further example 
also shows slag in a steel bolt. The material, which, 
according to the information available, was of Con- 
tinental origin, might be mistaken for wrought iron ; | 
the microphotograph, Fig. 65, however, shows that the 
bolt had been made from steel scrap that was piled. 
Other parts of Engines.—Cylinder and piston troubles 
will not be referred to, and other principal parts of 
engines will be touched upon in brief only, steam engines 
in particular being treated. The principal cause of 
breakdown that will be exemplified is the improper 
adjustment of parts during service, prolific sources of 
trouble being the bad fitting of cotters and the vicious 
habit of overdriving cotters or keys. Several instances 
have occurred where the end of a crosshead had been 
knocked out owing to an ill-fitting cotter. In a 
connecting rod which failed at the fork, the investigation 
showed an indentation on the surface of the rod, and 
the cause of this was sought Tt was discovered that a 
year or so before the accidert, difficulty had been 
experienced in removing the piston from the crosshead. 
A block and wedge had been fitted between the arms 
of the rod, and considerable force applied to drive in 
the wedge. This was the cause of the indentation 
and had eventually led to the failure. Fig. 72 shows 
the distortion of a connecting rod due to failure at the 
small end; the trouble arose from weak design and 
maladjustment, the details of the small end being 
shown on the left of the illustration. The inherent 
weakness due to the sharp corners at the interior of the 
small end was enhanced by the presence of sharp 
marks from the slotting tool, one of which lay at the 
corner that failed first and acted along its whole length 
as a starting line for the fracture. Further, the hole 
for the adjusting screw was situated close to the corner 


| been 


dertaking. In cons 
quence, the parts fr 
quently had been in 


| Cracks in flywheels often result 


of the box that failed, the hole occupying one-third 
of the depth of the box. The sides of the box had 
reinforced for the hole, but the reinforcement 
did not extend round the corner. The designer had 
overlooked the fact that, though the corner of the box 
was clear of the hole, the metal there would be subjected 
to augmented stress, as the concentration of stress fore 
and aft of a hole continues for a short distance away 
from the hole. This concentration of stress actually 
led to the formation of independent fractures, each 
starting abreast the hole, on either side. The 
trouble was aggravated by a crude form of adjusting 
screw, which passed through a ferrule in such a manner 
that whenever an adjustment was being made, the 
length of the ferrule had to be altered by an amount 
exactly equal to any movement given to the adjusting 


one 


wedge, an impossible un 


caught in time, would lead to a catastrophe, two 
|examples may be instanced in both of which cracks 
| were set up by the over-driving of an ill-fitting key 
into a weak boss. 

Turbo-Alternators : Turbine Discs.—Some years ago 
there were a number of failures, owing to disc vibration, 
the trouble more often occurring at the first wheel. 
The matter was remedied by thickening the disc in 
order to keep its natural frequency clear of the frequency 
|of the impulses imposed by the steam from the nozzles. 
Two cases where discs failed from other causes may 
be mentioned. The first relates to a disc from which a 
portion of the rim broke away with a loud report, 
| fracture taking place at a safety groove. The wheel 
was of nickel-chromium steel, which suffered from 
temper brittleness, the Izod value being only 6 ft.-Ib. 





wrong adjustment, and 
hammering had resulted 

For the next example 
another connecting rod 
taken, the failure of 
which led to the complete 
wrecking of the engine. 
Here faulty adjustment 


is 


had caused hammering 
at the brasses, as was 


shown clearly by chatter- 
ing marks, and the rod 
had broken through the 
body near the small end. 
A contributory cause of 
the trouble lay in the 
circumstance that the 
rod, though it was sup- 
posed to have been of 
wrought steel, had actu- 
ally been made of cast 














steel. Though the heat 
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treatment had been satisfactorily carried out, the 
casting contained an inherent defect at the junction 
of the web with each of the flanges, i.¢., at the last parts 
to solidify. Not only had the section that failed been 
subjected to a lower stress than parts free from the 
defect, but the fracture had started internally, i.e., at 
the more defective area. A common trouble a few 
years ago, still existing with gas and oil engines of old 
design, arose from the practice of makingthe big-end 
cap brass of cast gunmetal, without a steel reinforcing 
plate Che arising from the inertia the 
moving parts lead to fracture of the brass, and there is 
nothing to stop the partial or complete wrecking of the 
Again, should the journal run hot, and cracks 
be formed at the inner surface of the cap brass, an 


stresses ot 


engine 


extension of the latter is inevitably fatal. A piston 
rod may break at the cotter hole in the crosshead, 
owing to slackness and hammering. When the rod 


has never been a tight fit in the socket, the resulting 
chattering marks are clearly visible. Several failures 
of this type have been encountered. Defective design 
that leads to slackness of the piston is a riveted end 
to a screwed-in rod; this prevents examination and 
makes the dismantling of the engine difficult, apart from 
it being poor practice to screw a rod into cast iron. 
from ill-fitting or 
loose In illustration of cracks that, if not 


keys. 
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Fig. 54. 


Though, as a subsequent heat treatment by the author 
raised this figure to 30 ft.-lb. for an equal Brinell 
hardness, there is a probability that the shaft had been 
incorrectly heat-treated, it is possible that it had 
deteriorated under the conditions of service, the working 
temperature being 450 deg. F. Only a week or so 
before the accident a workman had replaced one of the 
buckets, and at the time had marked the position of 
this bucket with a sharp tool. In doing so he chose 
the safety groove, that is the weakest part, and gave 
no support at the back of the wheel when he applied 
his blows. Fracture of the wheel, which had previously 
given twelve years’ service, was traced definitely 
to have started at the tool mark. The second case 
relates to a somewhat similar disc, where the cause 
of fracture was as before. This was found to have 
been made of 0-94 per cent. carbon steel, showing 
free cementite at the grain boundaries. Such a material 
is obviously unsuitable. On test a specimen broke 
with an angle of bend of 27 deg. only. 
Rotor Failures—The absence of failures in this 
country is due largely to the close supervision given 
throughout all stages of manufacture, the thorough 
system of testing forgings and making sulphur prints 
of selected exposed surfaces, and more especially the 
careful examination of the interior by means of a peris- 
cope placed within a borehole along the central axis. 
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End Rings.—The failure of the end rings of turbine- | consequence been experienced. The greatest pre- | is correspondingly reduced. Another cause of failure 
driven generators is perhaps the next most serious. | caution is necessary in composition and method of | at lap-jointed longitudinal seams is lack of circularity. 
An example is the bursting of a manganese-aluminium- | manufacture. Another type of failure of end rings | This, with the breathing of the boiler, leads to cracks. 
brass end ring, 42 in. in diameter. The metal showed | experienced has been due to stress set up by flexure | Similarly, the eccentric pull due to the use of a single 
|of the shaft. This caused small pieces of metal vd by strap may lead to the same result. The relief 
| break from the lips of the rings and foul the rotor. | of longitudinal seams from breathing stresses is most 
| The trouble, as soon as the cause was understood, was | easily effected by the use of double butt straps. These 
|rectified by the simple but ingenious expedient of | are, however, not always fitted with due care. In 
| supporting the ring on a sleeve affixed to the rotor|one case the metal was far too thin, and along the 
| body, thus preventing the communication of movement | longer edges had been raised by heavy caulking, with 
| to the ring from the end of the shaft. : 
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Turbine Blades.—As to | the result that the strap had been buckled. In addition, 
treat usefully the causes | the grain ran longitudinally, instead of transversely, 
of the failure of blades | as it should do in a butt strap. The strap had never 
would require more space been correctly bedded, and, as a result of the heavy 
than can be given in | contking, cracks had been formed in the line of the 
this paper, this subject | outer rows of rivets. In consequence of the ill-treat- 
is not entered upon. | ment, the Brinell reading near the rivet holes had been 

Steam Boilers : Failure of Plates from Purely Mecha- | raised from 110 to 222. 
nical Cause.—A study of the fracturing of boiler plates| Chemical Embrittlement of Boiler Plates.—An inter- 
shows that faulty manipulation during manufacture | esting cause of failure of plates, where stress plays an 
of the boiler accounts for more failures in service than important part, is chemical attack that leads to inter- 
does faulty material. It is not uncommon to find | granular cracking or embrittlement. The embrittle- 
serious cracking of plate of excellent quality. To | ment of plates has been known to metallurgists in this 
ascertain the cause of the trouble when a plate has| country for many years, one well-known work being 
failed is often helpful in determining to what extent | published by Andrew* in 1913, while earlier experiments 
reliance can be placed on the remaining plates of the | still are described by Stromeyer.t In more recent 
boiler. It is not proposed to deal with grooving, | years the attention of engineers has become focused 
corrosion troubles, and the overheating of metal] caused | upon the subject as a result of the wide publicity given 
by scale or insufficient circulation. A prolific cause | to the researches carried out in America by Parr and 
of failure is ill-fitting of the plates at a joint, and the | Straub, their first report being dated January, 1917. 
consequential drifting, heavy caulking, and flogging | The question, unfortunately, for a period passed into 
of the ends to which resort is taken to remedy the | the political arena, and especially in America, fierce 
initial fault. The ill-fit of plates leads to the drifting | arguments took place. Though, as a result, alterations 
of rivet holes and to the use of excessive pressure during | to the design of boilers have been considered, the con- 
riveting; it is common to find that cracks at rivet|troversy has, even in this country, left a certain 
holes have been set up in consequence. An example | amount of uncertainty of opinion on the part of those 
of a cause of failure lies in a 2-in. boiler plate, which | not in direct touch with all sides of the question. 
had been bent cold; it contained an indentation made |It has been considered that an impartial review of 
by a tool used during the bending process. As a/the more important facts might usefully be included 
result, a crack had broken out opposite the tool mark, | in the paper, especially as the subject does not appear 
At this section the Brinell reading near the tool mark | to have been treated upon in any previous paper laid 
was found to have been raised from 131 to 179. Though | before an organisation of mechanical engineers in this 

—s in this instance there was a foreign constituent present | country. 
y see es “ that had led to intergranular weakness and assisted! Naturally this kind of failure can take place onl 
Fie. 100. Magnirication, 130 Diamersrs. fracture, that is no ares for the ill-usage. The | below the water level, or at a part to which the boiler 
thickness of the plate was one twenty-eighth the mean | water may reach as a result of ebullition or priming, 
a considerable number of cavities and oxide inclusions. | diameter of the drum; the normal stretch of the outer | and at which it can become highly concentrated. The 
Moreover, a weak gamma constituent was found | fibres at parts bent circular was therefore about 4 per | facts as the author has experienced them differ in 
at the grain boundaries, the fracture being largely| cent. Though when steel is work-hardened to this teense 
intergranular in consequence. This class of material | extent by cold bending any ill-effect may not be serious, * Transactions, Faraday Society, 1913, vol. 9, page 316. 
can be very troublesome, and other failures have in | it is always to be remembered that the residual ductility! + Jour. Iron and Steel Inst., 1909, vol. 79, page 404. 
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no respect from those found in America. They may 
be summarised as follows :—({1) The usual crack in a 
boiler plate is cross-granular, and therefore where 
intergranular failure is found some abnormal circum- 
stance has arisen. (2) Intergranular fracture takes 
place only when the plate has been overstressed by 
some such cause as faulty construction or excessive 
riveting pressure, or when the plate is subjected to a 
concentration of stress, say at an initial crack at a 
rivet hole. (3) A network of intergranular cracks is 
formed, if locally only, round the main line of fracture. 
Though in an ordinary case of failure a crack may 
happen to travel along a grain boundary here and 
there, this is not in itself evidence of chemical attack. 
(4) It is usual to find a dark oxide scale at the landings 
near cracks, and sometimes traces of a white deposit 
giving an alkaline reaction. As, in plant other than 
boilers, intergranular cracking can be caused by a 
large number of chemicals, the author recognises that, 
in boilers, though caustic soda may be the most prolific 
cause of the trouble, it is not necessarily the only cause. 
He therefore has always preferred the term “ chemical 
embrittlement ” to the American “ caustic embrittle- 
ment.” (5) It is common when plates fail in this 
manner for heads to be broken off rivets at the affected 
seam or seams. It is remarkable that cracks in the 
rivets near broken heads are found to be intergranular. 
That is sure proof, first, that this form of intergranular | 
cracking is not dependent upon the quality of the steel 


to artificially produced cracks. Every crack examined 
was intergranular. Fatigue tests were made on 
specimens of plate taken away from the landing, the 
tests being continued until cracks were formed; in 
no instance was the crack intergranular, showing that 
the intergranular cracking of the plate was not due 
to any inherent weakness of the plate. Two portions 
immersed in caustic soda and subjected to stress, 
however, developed intergranular cracks after eight 
and nine days, respectively. In this instance the 
stress necessary for the fracture of the plate was set 
up by improper bedding of the plates and the punish- 
ment they received when riveted. Analysis of the 
water from a sister boiler showed alkalinity to the 
extent of 420 grains per gallon, while the sulphate 
content was relatively low. The ratios of the sodium 
carbonate and the sodium sulphate content to the 
sodium hydrate content were, respectively, 0-265 and 
0-547, a combination that lies considerably within the 
zone that Straub considers to be dangerous. 

Now this case had an important sequel. A short 
time after the failure a second boiler of the same 
battery, which had been made six years before the first, 
failed in a similar manner, failure starting at the 
|landing. Intergranular cracks were revealed by a 
microphotograph. If the particular form of cracking 
had not been due to an action of the feed water, it 
used, and second, that some agency has been at work | would have been difficult to explain why this boiler 
that is not present in the usual boiler seam. The | should have failed in the same way as the first, especially 
liability for more than one boiler of a group to fail | as the respective steel plates were made at a different 
with the same peculiar feature, though the individual | period. A microphotograph, showing a crack at the 
boilers may be of different age and the steel used also| head of one of the rivets, gave further convincing 
different, is further proof. (6) This type of failure is| evidence. The rivet had obviously been made from 
easily imitated in the laboratory by immersing a stressed | different material, and yet it failed similarly. This 
specimen in boiling caustic soda, when it breaks after | boiler, as did the first, showed a black oxide scale and 
a few days with an intergranular fracture. Under| an alkaline deposit at the landing. In this instance 
these circumstances cracks are formed at atmospheric | also the plates had been severely distorted owing to 
pressure ; in the joints of boiler plates in service the |inaccurate assembly. Other examples of this type of 
author has encountered them where the pressure has | cracking could be cited. In one instance a battery of 
been only 120 lb. per square inch. In America they | twelve Lancashire boilers, 11 years to 23 years old, 
have been found to occur at 30 lb. per square inch. which has been worked at a pressure of 200 lb. per 

As boiler plates are subjected to an elevated tem- | ®quare inch with water rich in caustic soda, is at 
perature the failure of a plate that has been over-|ptesent being renewed; several of these had been 
stressed will in service be assisted by ageing. Though discovered to contain extensive intergranular cracking 
claims have been made that, when @ plate has been | ®t the seams, placing the remainder under suspicion. 
strained and aged, particular forms of stress can lead | The conspicuous point is that, where the damage to a 
to intergranular failure, the author has never found |8e4m has been accompanied by broken rivets, the 
cracks other than transgranular in sound material | fracture of both materials has been intergranular. 
that has been strained and aged in the absence of| Acknowledgment.—In conclusion, the author wishes 
chemical attack. Naturally, however, if material | to thank his company, the British Engine, Boiler, and 
contains oxide or other impurity at the grain boun- 


Electrical Insurance Company, for permission to pub- 
daries, or has a defective structure, intergranular | lish the subject-matter of this paper. 
cracks may be formed. Even when extensive cracks a = 
are formed over the whole of the seam, the cracks are 
transgranular if there has been no chemical attack. 
It would therefore be difficult to visualise why an 
embrittled plate should be so widely and rapidly | 
affected as it is, if ageing alone were the cause of the 
trouble. Likewise it would be difficult to explain the 
large number of instances where rivets and plates fail | 
together with the same form of crack, be it trans- | 
granular or intergranular. The author has never been | 
able to reproduce intergranular cracks near the affected | 
parts of boiler plates that have failed by “ embrittle- | 
ment ” in service, i.¢., when the attempt has been made | 
independently of chemical agency. With the tests 
made by alternating bending it is difficult to produce | 
cracks sufficiently fine for the course to be estab- 
lished completely, but no tendency for the course to | 
be intergranular has been traced. In an instance where 
a plate broke in service at the seam with pronounced 
intergranular cracks, with the aid of a Wohler fatigue 
testing machine fine cracks were produced within the | 1939 was 46 per cent. below the annual average value 
joint, as close as possible to the affected part. These | ¢5- the vears from 1925 to 1929: the corresponding 
were always cross-granular and no sign of intergranular figure for the United States was 56 per cent. Com- 
weakness was shown. Among tests made to notice | pared with the 1925-1929 annual average, the value 
the course of fracturey was a series in which four | of the copper produced, during 1932, showed a decline 
qualities of steel were used. These were subjected to | of 79 per cent. in the United States, but of only 16 per 
various methods of ageing. which failed to produce | cent. in the rest of the world. Similarly the values 
intergranular cracks. In the single instance Where | of the lead, pig-iron and coal produced in the United 
a crack passed round the boundary of one grain, | States had fallen bv 62 per cent., 77 per cent., and 
pearlite lay completely round the rf boundary. A/| 4) per cent., respectively, and by 12 per cent., 36 per 
transgranular crack passing round a single grain is | cent.. and 14 per cent. elsewhere. Moreover, while the 
at no time typical of an embrittlement crack. |remainder of the world had registered, in 1932, an | 
Reference should perhaps be made to a very per-| increase over the five-year average of 25 per cent. 
tinent research by Rosenhain,* who subjected plates | in the production of gold and of 36 per cent. in that 
to stress for 5} years in air ata temperature of 300 deg. of petroleum, the United States had been responsible 
C., in order to ascertain whether intergranular cracks | for a gain of only 10 per cent. in the output of gold 
would be formed; no cracks, however, developed. | and a fall of 10 per cent. in that of petroleum. The | 
An example of an actual embrittlement failure is prices of many minerals had fallen below production 
given by the photograph, Fig. 99, illustrating a portion | costs during the past three years, and, obviously, | 
of a plate from a drum of a water-tube boiler, six | such uneconomic prices could not continue indefinitely. | 
years old, working at 180 Ib. per square inch. The | Moreover, there was no reason for supposing that the | 
cracks lay at a lap-jointed longitudinal seam and | standard of living in the United States would decline 
started at rivet holes, breaking out at the landing, or permanently, or even fail to advance. Hence there | 
just the part where concentration of any alkali can| was no reason to anticipate more than a temporary | 
continuance of the low level of mineral consumption | 
reached during the last three years. 
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AMERICAN INSTITUTE OF MINING 


Tue annual winter meeting of the American Institute 
of Mining and Metallurgical Engineers was held at the 
Engineering Societies Building, New York, from 
February 20 to 23. As has previously been the case, 
the subjects for discussion were divided up into a 
number of sections, respectively dealing with mining 
methods, milling methods, iron and steel, non-ferrous 
metals, coal, petroleum, non-metallic minerals, mining 
geology and geophysical prospecting. Forty technical 
sessions were held, at which some 150 papers were 
presented and we deal with a few of these below. 

The president of the Institute, Mr. Scott Turner, 
Director of the United States Bureau of Mines, devoted 
his presidential address to a consideration of ‘‘ The 
Present Status of the Mineral Industry.” He said 
that the value of the minerals produced in the world in 
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| take place. The microphotograph, Fig. 100, illustrates | 
the cracks near the line of break. They are very similar 
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CoaL AND PETROLEUM. 


Among other interesting papers, submitted in the 
|} coal and petroleum sections of the meeting, was a 
| contribution by Professor W. Spencer Hutchinson and 
Mr. A. J. Breitenstein, entitled “‘ Competitive Relation 
|of Coal and Petroleum in the United States.” The 
| authors stated that, in 1900, 91-3 per cent. of the energy 
| utilised in the United States had been derived from coal, 
| 4-3 per cent. from petroleum and natural gas and its 
| products, and 4-4 per cent. from hydro-electric plants. 
| In 1930, however, coal had been responsible for 60-3 
per cent., the petroleum group for 31-6 per cent., and 
| water power for 8-1 per cent. It was estimated that 
the corresponding figures for 1950 would be: Coal, 
46-6 per cent. and the petroleum group, 45-3 per cent., 
while the figure for water power would remain station- 
ary at 8-1 per cent. The consumption of coal had 
reached its zenith in the United States in 1917, when 
6-08 short tons were consumed per head of population. 
Thenceforward the decline in per capita consumption 
had been rapid, reaching 4-88 tons in 1929 and 4-21 
tons in 1930. The forecast for 1950 was 4-16 tons ; 
this might seem inconsistent, but it should be remem- 
bered that 1930 was a year of depression when industry 
consumed less than the normal quantity of coal. On 
the other hand, the consumption of petroleum and 
related products had risen rapidly during the past 
twenty years, and, if the estimated petroleum reserves 
which are expected to be available at low cost were 
accepted, outputs of coal would show little or no 
growth during the next twenty years, whereas the 
production of petroleum might be expected to be 
doubled. 

Two reviews dealing with the production of petro- 
leum during 1932 were also presented at the meeting. 
The first was concerned with production in the United 
States and the second with production in other 
countries. In both cases the review was written by a 
number of contributors, each of whom dealt with a 
country or a group of oil-producing states. An inter- 
esting survey of the world’s proven oil reserves was 
given by Mr. V. R. Garfias, who stated that it had 
repeatedly been questioned whether estimates of oil 
reserves were of any practical value, as the greater 
number of such calculations made in the past had 
subsequently been proved to be grossly inaccurate. 
It should be understood, however, that while estimates 
of possible and probable oil deposits were as a rule 
but idle conjectures, appraisals of proven oil reserves— 
the oil that yet remained underground in the pro- 
ducing fields—could undoubtedly be made with an 
ever-increasing degree of accuracy. The world’s 
proven oil reserves were estimated to be 24,465 million 
barrels,* while the total production, up till the end of 
1932, was 22,717 million barrels. Past production 
|represented, therefore, 48 per cent., and proven 
reserves approximately 52 per cent. of the total oil. 
About 61 per cent. of the reserves were to be found in 
the American Continent and close upon 33 per cent. 
in Russia, Iraq and Persia. Data concerning the coun- 
tries at present producing oil in commercial quantities 
are given in the table below. The United States with 
proven reserves estimated at 12,000 million barrels, 
or 48 per cent. of the world’s total, and with 65 per 

















cent. of past production easily outranked other 
countries. 
Petroleum Production and Reserves. 
(Figures given in millions of barrels.) 
| 
| Total | | , 
| . Years 
Production} Production , Pas 
Country. — to Decem- in | — 
. ber 31, 1932. 
1932 tion. 
| 

U.S.A. .. 12,000 14,787 | 784 74 
Russia .. 3,000 2,883 154 72 
Iraq 2,500 5 1 6 
Persia .. ae 2,200 482 45 20 
Venezuela ee 2,000 761 121 16 
Dutch E. Indies 1,000 547 38 40 
Roumania ; 500 472 48 76 
Colombia 400 121 17 ll 
Mexico .. 300 1,665 32 32 
Others .. 565 994 57 —_ 

Totals ° 24,465 22,717 1,297 =_ 








One of the most important, and as yet little known, 
regions as regards future production was Iraq, the 
proven reserves of which had been tentatively esti- 
mated at 2,500 million barrels. The Iraq fields 
might play a vital part in the oil industry when the 
pipe lines across to the Mediterranean were completed 
late in 1934 or early in 1935. In a general way, 
according to the information available at the present 
time, it might be stated that the world’s proven oil 
reserves were far from impressive when compared with 
the magnitude of the reserves of other essential 
products and with the probable future trend of 











* In the United States the barrel of petroleum is 
equivalent to 42 U.S. gallons.—Eb., E. 
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consumption. The reserves were equivalent to a 
twenty-odd years supply at the present rate of con- 
sumption, but as all the reserves could not be made 
available within that time, it was obvious that addi- 
tional supplies would have to be discovered during 
the next few years to ensure a more permanent supply 
commensurate with consumption. 


Tron AND Non-FEerRRovs METAL ALLoys. 


Included in the contributions discussed at the metal- 
lurgical sessions of the meeting was a paper by Mr. J. 8S. 
Vanick, entitled, “‘An Improved Nickel-Chromium 
Hardened Chilled Cast Iron.” The author described 
the composition, properties, and applications of what 
was virtually a series of cast irons, containing from 
3 per cent. to 6 per cent. of nickel and from 0-5 per cent. 
to 2-5 per cent. of chromium, together with from 
2-60 per cent. to 3-80 per cent. of total carbon, 0-15 
per cent. to 1-50 per cent. of silicon, and 0-15 per cent. 
to 1-50 per cent. of manganese. He stated that the 
alloys were very hard, tough and strong, and an alloy 
containing from 3-3 per cent. to 3-5 per cent. of carbon, 
4-5 per cent. of nickel and 1-5 per cent. of chromium 
could attain a Brinell hardness of between 650 and 750, 
compared with 500 for the corresponding grade of plain 
chilled iron. The tensile strength of the grey core of this 
alloy was approximately double that of the plain iron 
and its toughness was considerably greater. Moreover, 
tests made in the Amsler wear-testing machine employ- 
ing a load of 20 kg., corresponding to a wheel or line 
contact pressure of 20,000 Ib. per square inch, had 
shown that plain chilled cast iron, containing 3-5 per 
cent. of total carbon wore away from 5 to 12 times 
faster than the same metal alloyed with 4-5 per cent. 
of nickel, and 1-5 per cent. of chromium. Plain 
chilled iron had a coarse and columnar structure, 
while that of the alloy iron was fine-grained and 
dull, indicating a much greater toughness and resist- 
ance to cracking or spalling as well as to shock or 
impact. The rather wide percentage range of nickel 
and chromium indicated was necessary to produce 
optimum properties for various purposes and to pro- 
vide for differences in the cooling rates of castings 
of different sectional area or weight. One of the first 
applications of the hard, chilled nickel-chromium irons 
was for rolls. Their performance when rolling the 
harder, tougher metals had been vastly superior to 
ordinary iron rolls. Castings for coal-crushing, cement- 
clinker grinding, grinding-mill linings, grinding balls, 
and similar equipment, requiring a high resistance to 
wear and abrasion, had been found to outlast the 
chilled-iron units used previously in the proportion of 
six toone. Sand and sludge pumps lihed with the chilled 
alloy iron, replacing manganese steel, had given from 
four to six months service as against an equal number of 
weeks for the manganese steel. The alloy had also 
met with conspicuous success when used for sand-blast 
nozzles, chutes for conveying ore or sand, and tramway 
and mine-wagon wheels. 

Another metallurgical paper was that by Messrs. 
G. L. Craig and O. Z. Klopsch on “ The Fabrication and 
Properties of Seamless Phosphorised Arsenical Copper 
Tubing.” The authors stated that copper containing 
a small quantity of arsenic had been used extensively 
in other countries, and a number of reports, particu- 
larly those by English workers, had indicated that 
such copper was more suitable for certain purposes than 
high-conductivity copper. The present investigation 
had therefore been undertaken to determine the effect 
of small amounts of arsenic on the properties of copper. 
The effect of arsenic on the properties of tough-pitch 
and of phosphorised copper had been studied and many 
data collected from laboratory experiments supple- 
mented by large-scale tests. The results obtained had 
indicated that as much as 0-2 per cent. of arsenic had 
no measurable effect on the behaviour of seamless 
tubing during manufacture. Tests, conducted on 
phosphorised electrolytic copper and on phosphorised 
Lake copper containing 0-20 per cent. of arsenic and 
0-018 per cent. of residual phosphorus, had shown that 
both arsenical and non-arsenical copper could be given 
drastic reductions in area without intermediate anneal- 
ing, and the same power was required for drawing 
arsenical copper as for drawing arsenic-free copper. 
Tensile tests proved that arsenic increased the strength 
of the cold-drawn tubing somewhat, but had no measur- 
able effect on the strength of annealed tubing. The 
ductility of the tubing, as evidenced by the elongations 
recorded in the tensile and other tests, was unaffected 
by 0-20 per cent. of arsenic. 


Mintne Metuops anp PROcESSES. 


In the course of a paper in which he compared and 
contrasted ore dressing and coal preparation methods, 
Mr. E. A. Holbrook stated that generally, in ore 
dressing, the material treated contained a gangue 
having a specific gravity of, say, 2-70, together with 
a valuable mineral or minerals of definite and higher 
specific gravity. In the case of coal, on the other 
hand, there was no fixed specific gravity, either of the 


good coal itself or of the slate, shale, or other refuse. 
Acceptable bituminous coal at the same mine might 
vary in specific gravity from 1-25 to 1-60, depending 
on size and on the inherent ash content of individual 
lumps, while the shale refuse might vary in specific 
gravity from 1-40 up to 2-65, depending on the coal 
content of the individual piece. Pyrites, constituting 
the heaviest impurity found in coal, might have a 
specific gravity as high as 5-10. With the majority of 
ore-dressing processes, the ore was broken or crushed 
to a very fine size before the treatment was completed. 
With coal, however, size was usually the important 
factor of value. It was reported that the first hand- 
operated coal-washing jig had been introduced at 
collieries at St. Etienne, France, in 1837. In 1848, 
Berard invented a mechanical piston jig which rapidly 
came into use in France, Belgium, Germany, and 
England. A number of types of other washers were 
invented shortly afterwards, and by 1860, the process 
of coal washing had been established in Europe. In 
1873 the first coal-washing plant of modern type was 
built in Westphalia, and by 1880 most of the essential 
features of jig washeries had been introduced. Other 
methods of cleaning coal, as by pneumatic means 
and by the use of heavy solutions and flotation, were 
of recent development. At the present time the design 
and erection of ore-dressing plants were generally 
entrusted to specialists, employed directly by the 
mining company concerned, whereas it had become 
usual to leave the design and erection of complete 
coal-preparation plants to manufacturers specialising 
in these installations. 

In a contribution entitled “ Yieldable Metal Props 
for Underground Support,” Mr. R. D. Parks described 
a new metal prop which had been designed in such a 
manner as to reproduce the yielding action of wood. 
He stated that rigid metal props could not be employed 
in subsiding ground as they were liable to {fail 
suddenly with disastrous effect. The new prop com- 
prised two tubes fitting into one another, the telescopic 
action of which was resisted by aleadalloy. The latter, 
however, flowed when the pressure became sufficiently 
high, thus producing the yielding effect. The design 
could be adapted to all ordinary conditions of under- 
ground support. 

During the course of the meeting it was announced 
that Mr. F. M. Becket, a vice-president of the Institute, 
had been elected president for the ensuing year, in 
succession to Mr. Turner. The William Lawrence 
Saunders Gold Medal, awarded for distinguished 
achievements in mining engineering, was presented 
to Mr. W. H. Aldridge, and the James Douglas Medal, a 
similar award for distinction in metallurgy, was pre- 
sented to Mr. J. O. Elton. 








ELECTRICITY SUPPLY IN SOUTH 
AFRICA. 


Tue Electricity Supply Commission of South Africa 
have issued a booklet, entitled Ten Years, giving an 
account of the progress that has been made since 
their formation in 1923. Their history may, however, 
be said to have begun in 1919, when, on the advice 
of Sir William Hoy, the Government invited Mr. 
C. H. Merz to visit South Africa, the result being 
that an exhaustive report was prepared. In 1921, a 
Committee was appointed, under the chairmanship of 
Sir Robert Kotzé to consider this report, and a year later 
the Electricity Act No. 42 of 1922 was placed on the 
statute book. This measure provided for the estab- 
lishment of an Electricity Supply Commission, which 
is a corporate body, free from Parliamentary control 
and political influences, though it is subject to the 
authority of an Electricity Control Board, the latter 
body controlling electricity supply and production 
within the Union. The Commission are required to 
operate, as far as practicable, on the basis of neither 
profit nor loss. This new departure was regarded with 
considerable misgivings at the time, especially as to 
whether freedom from political influences could really 
be secured, but the results have shown that these 
fears were unjustified. 

The task of the Commission was noteasy. The small 
population of the Union, the limited range of its 
industrial activities, and the vested interests existing 
in the more highly-developed areas, combined with 
the fact that it had no more power than a private 
company, made investigation and development diffi- 
cult. Nevertheless, the consumption increased from 
160,000,000 kWh in 1926, the first year of operation, 
to 900,000,000 kWh in 1932, and during the same 
period. the number of towns enjoying the amenities 
of electricity supply has more than doubled. Among 
their consumers are the Railway Department, for which 
18 traction sub-stations are operated, the Victoria Falls 
and Transvaal Power Company, collieries, gold mines, 
and a number of industries engaged in the production 
of carbide, bricks, rubber, wine, explosives, and leather 
goods. The Commission also have the important duty 








of reporting to the Administrators of the several] pro- 


vinces on the proposals of local authorities to establish 
orenlarge their electricity undertakings. Since inception 
they have issued 253 of these reports. 7 

The Commission operate five power stations, details 
of the plant installed in which were given in a recent 
issue of ENGINEERING.* It may, however, be men- 
tioned that the circulating water at the 30,000 kw 
Salt River station near Cape Town and at the 36,000 kW 
Congella station near Durban, is obtained from the 
sea. At the former, the water is taken through 
submerged openings in a circular concrete tower, 
which has been erected in the harbour to seaward 
of the 2-5-fathom line. From this tower, two 6-ft. 
concrete pipes are run to a pumping bay 1,200 ft. away. 
These pipes are embedded in concrete, forming a 
monolith below the floor of the sea, but between them 
is a passageway containing a narrow-gauge track so 
that access to the tower is always obtainable. At 
Congella, the pumps are located close to the water's 
edge on a site adjoining the graving dock. Water 
enters through a large aperture in the quay wall at a 
considerable depth below the lowest tide level, into the 
forebay, and is conveyed by three 48-in. concrete 
pressure pipes to the station. Congella, which was 
designed in 1926, was one of the first stations in the 
Southern Hemisphere to use pulverised fuel. The 
flue gases from the boilers are passed through large 
chambers equipped with salt-water sprays so that 
practically all the ash is entrained. The slurry is 
pumped to settling dams at some distance from the 
station, and it is expected that it will be possible to 
make use of the deposit for building purposes. 

The Witbank station is connected to the Brakpan 
station of the Victoria Falls and Transvaal Power 
Company, and so with the Reef supply system, through 
64 miles of 132-kV line. These lines are also used for 
a “wired-wireless’’ communication system. In 
general, the Commission’s overhead lines are operated 
at 88 kV, 33 kV, or 22 kV, and in the Cape are swept 
by salt-laden winds which form deposits on the insu- 
lators. These deposits cause trouble, especially just 
prior to the rainy season, and after trying various 
expedients, washing has been adopted as the most 
certain means of avoiding shut-downs. Earth currents 
due to the severe lightning that occurs have been 
reduced by using Petersen coils. Outdoor sub-stations 
are extensively employed, and are equipped with 
arresters for dealing with high-voltage surges occa- 
sioned by lightning. As a further precaution, the line 
insulators near some of the latest stations have been 
weakened so as to invite flash-overs at relatively 
unimportant points. 

In conclusion, it may be added that the booklet is 
printed both in English and in Cape Dutch, and is 
illustrated with a number of excellent photographs. 











CATALOGUES. 
Textile Machinery.—Messrs. Platt Brothers and 
Company, Limited, Oldham, have published some 


excellent descriptions of their textile machinery in No. 6 
of their Bulletin, 

Electric Light Fittings Messrs, Donovan and Com- 
pany, 46-47, Great Charles-street, Birmingham, have 
issued a catalogue of pendant electric lights lists giving 
dimensions and prices. 

Saws.—A priced list of saws received from Messrs. 
A. Barson and Company, Limited, 53, Truro-road, 
Wood-green London, N.22, includes a good selection of 
hacksaws and a compass saw. 

Aluminium.—We have received from Messrs. The 
British Aluminium Company, Limited, Adelaide House, 
King William-street, London, E.C.4, a Spanish edition 
of their catalogue of aluminium products. 

Electrical Fittings.—Messrs. Clang, Limited, Crown- 
yard, Cricklewood-lane, London, N.W.2, have issued a 
circular illustrating the lampholders, sockets and plugs, 
connectors and similar fittings which they manufacture. 

Woodworking Machinery.—Messrs. Wadkin and Com- 
pany, Leicester, have sent us two further leaf catalogues 
describing their combined chain and chisel mortising 
machine, and a vertical bobbin sanding machine, both 
with incorporated electric motors. 

Centrifugal Pumps.—Centrifugal pumps for general 
service, rigidly constructed as units with electric motors 
of 1 h.p. to 74 h.p., are the subject of a special catalogue 
received from > dee The Mirrlees Watson Company, 
Limited, Scotland-street, Glasgow, C.5. 

Electric Furnace.—An electric furnace for heat treat- 
ment is described in a new catalogue received from the 
makers, Messrs. Wild-Barfield Electric Furnaces, Limited, 
North-road, Holloway, London, N.7. Forced circulation 
of the heated air within the furnace is provided. 

Air Compressors.—A revised catalogue of air com- 
ressors of the single-acting, single-stage type is to hand 
om Messrs. Reavell and Company, Limited, Ipswich. 
Eleven standard sizes are listed, all vertical, with one, 
two or three cylinders, as required. A new size, the 
largest in this series, delivers 425 cub. ft. of air per minute. 
the smallest delivering less than 2 cub. ft. per min, The 
power required to drive the compressors when acting 
as vacuum pumps is also tabulated. 





* See ENGINEERING, vol. cxxxiv, page 489, 1932. 
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MOTOR TURNTABLE FIRE ESCAPE 
WITH STEEL LADDER. 


Messrs. MERRYWEATHER AND Sons, Greenwich, 
who were the pioneers of motor fire engines and turn- 
table ladders, have just constructed a motor turntable 
fire escape for Hong Kong Fire Brigade. The ladder, 
in four sections, is constructed entirely of steel, and 
extends to a height of 100 ft. The machine, which is 
illustrated in Figs. 1 and 2, annexed, is entirely of British | 
design, material, and workmanship, and we understand 
that it is the first British motor turntable fire escape 
to be constructed with all-steel ladder sections. 





The chassis has side frames of deep channel section, 
mounted on semi-elliptic springs. The front axle is of | 
forged steel, formed with pads for securing the springs. 
The rear axle is of the live-axle type, comprising a | 
central drop-forged casing, which contains a bevel- | 
type differential gear, with worm and worm wheel final 
drive. The wheels are of the steel-dise type, fitted 
with pneumatic tyres, 36 in. by 8 in., the rear wheels 
having twin tyres. Flanged mudguards are fitted 
over all wheels. 

The engine is a six-cylinder petrol model of the 
latest type, capable of developing 170 brake horse- 
power. The crank-case is of aluminium divided longi- 
tudinally, and the crankshaft is of the Ricardo built- 
up design, having case-hardened steel journals and 
crank-pins. The shaft is carried in nine white-metal 
lined gunmetal bearings of large diameter. The lubrica- 
tion of the engine is on the dry sump principle, with 
gear-type pressure and scavenge pumps. Oil is fed 
under pressure to the main, big end, and camshaft 
bearings. Two independent ignition systems are pro- 
vided connected to separate sets of plugs. Both 
ignition systems are coupled to one operating lever and | 
are controlled by a three-way switch on the dash. 
The petrol engine is protected by a bonnet of planished 
steel with brass louvres, and the removable side panels 
are arranged to give complete access to the entire 
engine. The change-speed gear is designed to give four 
speeds forward and one reverse, with direct drive on 
top speed. Brakes are fitted to all four wheels, and 
are of the latest and most powerful type, designed to 
provide safe control of a heavy machine travelling at 
high speed. They are of the internal expanding type 
operating in drums fixed to the wheels. 

The four sections of the ladder are constructed | 
throughout of steel, and, as stated, are capable of 
reaching a total height of 100 ft. when fully extended. | 
The ladder sides consist of rolled sections of special 
shape, welded into rectangular tubes. The trussing | 
rails are of steel tube, and are designed to provide 
strength and rigidity, both when the ladder is un- 
supported or touching a building. The framework 
supporting the ladder is entirely of steel, and the | 
turntable is arranged to rotate the ladder round a 
complete circle on two heavy forged rings, one fitted 
with rollers. 

The ladder mechanism is operated from the engine, | 
power being applied through friction clutches which 
enable the mechanism to work smoothly and effectively. 
The gears for raising, extending, revolving, and lowering | 
the ladder are controlled by three hand levers, the | 
latter being attached to the revolving portion of the 
turntable framing. A connection is also provided 
from the revolving platform to the engine throttle, 
operated by a foot pedal, so that the operator can 
control the speed of all movements of the ladder 
in all positions of the turntable on the chassis. This 
device is patented by Messrs. Merryweather. A special 
slow-speed reducing gear is incorporated for the pur- 
pose of effecting fine adjustments, if necessary, after 
the ladder has been placed in approximately the 
most convenient position. By this means it can be 
safely and accurately adjusted either for elevation, 
extension, or revolving, when a man is at the ex- 
tremity. The lowering of the ladder is controlled 
by an automatic positive mechanical brake, which 
at all times governs the movement, and by means 
of a multiple-plate clutch, holds the ladder sections 
definitely in position until the winding drum is rotated. | 
Auxiliary gearing is provided for effecting the various | 
movements of the ladder by hand, if necessary. 
Merryweather patent automatic: safety control is | 
fitted for governing the extens.on and lowering at a | 
safe margin for various angles shown on a brass | 
indicator plate. A system of coloured lights auto- | 
matically indicates the relative positions of the ladder | 
rungs to the operator. Additional safety stops are | 
also provided. 

Four jacking-up screws are fixed to the chassis 
framing, and by this means the weight is taken off | 
the springs and tyres when the ladder is elevated, and | 
a large and secure base obtained. A suitable gear is | 
provided to enable the ladder to be adjusted to a 
considerable angle on either side by means of a screw | 
and hand wheel. A double swivelling monitor is fixed | 
to the head of the top section, and a loud-speaker tele- | 
phone equipment is provided to enable a fireman at 
the top to communicate with the ground. The flexible 
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Fig. 1. Macnine with LADDER IN TRAVELLING PosiITIoNn. 




















Fie. 2. LappER EXTENDED. 


electric cable is carried on a drum, and is arranged so | Bastian system. The total loading of the boilers required 
as to be automatically paid out as the ladder sections | for these purposes is 495 kW, but the mani donee 
are extended, and wound in when they are closed down. | a —_ arranged = eye it does not exceed fey te a 
The equipment of the machine includes an electric- ao ar aX ager ps ing ee g vy Be ye om 4 
lighting outfit comprising two headlamps, two side | ;, cenlenation with a Candy Sitreticn plant for the 
lamps, and one rear lamp, and also an 11-in. diameter | bathing pool, and there are separate stor systems for 
electric searchlight, which can either be used on the | the bathing pool, slipper baths and the building heating. 
machine, or from any adjacent point of vantage. A The latter is effected by Reyrad panels, Ideal Classic 
loud-sounding carillon bell, hung on a suitable bracket, | Tadiators and overhead coils. The installation is toa —_ 
a spare wheel and tyre, and a mechanically-operated | oe — aaneatiehcaaiiensmome- For 
Cf well-sensoned matpguny, The front box is arranged | wstanee, the boiler for heating the bathing pool cannot 
_ y: switched on unless the circulating pump is working 
to accommodate the petrol tank, and forms seats for me oe pump stops if the boiler is por Seen em switched 
the driver and officer. On each side of the chassis, | off. It can, however, be operated for drawing water 
between the mudguards, are capacious side boxes for | from the filtration plant without the boiler being in 
standpipes, &c. The bodywork is finished in white, | cireuit. The electrode boilers, heating system, — 
lined with green, the steel ladder sections being painted ond cules en ee Rg coed lg Meet 
London, W.7, while the installation was carried out by 
Messrs. James Combe and Son, Limited, Welwyn Garden 
An E.ecrnicatty-Heatep Swimminc Batu.—The | City, to the requirements of Mr. W. W. Newman, 
swimming baths, slipper baths and laundry at Hamp-/| A.M.Inst.C.E., the borough engineer of Watford. Mr 
stead-road, Watford, together with the building itself, Newman also designed the building to incorporate the 
have all been equipped with electric heating on the! heating and filtration plant to the best advantage. 
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67,200-KW TURBO - ALTERNATOR | under side of a piston in opposition to a com- 

FOR THE BATTERSEA STATION | pression spring, which presses on its upper side. 

OF THE LONDON POWER COM.-| The emergency governor is of the bolt type and, 

PANY. | when overspeeds occur, trips a valve, which controls 

= | the supply of oil to the operating cylinders of the 

(Concluded from page 587.) |valves. The latter are therefore closed by the 

In these Battersea station turbines of the | combined action of the springs and the steam pres- 

London Power Company, full belt steam admission | sure. Similarly a failure of the lubricating oil 
to the inlet nozzles of the high-pressure cylinder is | supply causes them to close automatically. 
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Hieu-PRessure STEAM CHEST. 
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controlled by four governor valves, two of which are | 


arranged in each steam chest. These valves deal 


with loads up to the economical rating of 52,800 kW. | 


Four further valves, two in each steam chest, are 
used to by-pass the first nine stages, so as to sustain 
loads up to the maximum continuous rating. The 
steam chests also incorporate combined emergency 
and stop valves through which the steam passes before 
reaching the governor valve. These are shown in 
Figs, 19to 21 on Plate XX XVII, which also show the 
governor valves. The emergency and stop valves are 
maintained in their open position by oil pressure, 
which is generated by the main positive displacement 
geared lubricating pump. This oil pressure acts on the 


There is also a vacuum emergency trip gear, the 
object of which is to shut down the set automatically 
if the vacuum is lost owing to a failure in any part 
|of the condensing plant or cooling water system. 
The general arrangement of this gear is shown dia- 
grammatically in Fig. 23. Briefly stated, a vacuum- 
operated trip valve A is incorporated in the oil 
|relay system. This closes both the emergency 
stop valves through the emergency oil trip valve B, 
when the vacuum falls to a pre-determined value. 
Its action is, however, quite independent of the 
operation of the overspeed governor. As will 
| be seen the trip valve A, which is connected to the 
| vacuum chamber by the pipe C and to the pressure 


| 








supply from the oil pump by the pipe D, contains 
a flexible diaphragm, which is backed by a spring. 
The head of an oil relay valve piston rests on the 
other side of the diaphragm being kept in position 
by a second spring at its lower end. Under normal 
vacuum conditions the first spring opposes the 
unbalanced atmospheric pressure on the diaphragm 
and the connection from the vacuum relay valve to 
the emergency oil trip valve is maintained open to 
the drain E. At the same time the latter valve 
maintains oil pressure in the cylinders of the 
emergency stop valves through the pipe F. When 
the vacuum falls to a predetermined value the 
increased pressure on the inner side of the flexible 
diaphragm in the vacuum-operated trip valve A 
enables the spring to move the diaphragm against 
atmospheric pressure. The resultant movement of 
the piston causes oil under pressure to be admitted 
to the upper side of the piston of the emergency oil 
trip valve B, so that it descends and isolates the 
main stop valves from the oil pump supply. At the 
same time a connection G to the drain is opened. 
When the oil pressure is released by the emergency 
trip valve the stop valves H are closed by the action 
of the springs and the steam pressure. The set 
is therefore shut down before the pressure in the 
condenser can build up to any extent. The vacuum 
relay gear is arranged so that at starting oil is not 
admitted to the emergency stop valves until the 
vacuum has been built up to a point slightly in 
excess of that at which the plant shuts down. Con- 
sequently the emergency and stop valves cannot 
be opened prematurely. The emergency overspeed 
governor on the end of the turbine spindle, which has 
already been referred to, is shown at K in this 
diagram, while its hand tripping lever and resetting 
lever are indicated at L and M respectively. 

The main governor, which is of the spring-loaded 
horizontal type, is shown in section in Fig. 22. 
It controls the position of two pilot valves through 
which oil flows to or from servo-motor cylinders. 
The latter in turn rotate cams, which control the 
opening or closing of the steam admission valves 
on the high-pressure cylinder. The pilot valves are 
provided with liberal oil flow areas and are moved 
by oil pressure, thus relieving the governor, which 
merely moves a sleeve pilot valve, from this duty. 
This sleeve valve in turn controls the movement of 
the main pilot valve. As the sleeves are light the 
governor is very sensitive. The construction of 
the pilot valves is shown in Figs. 25 and 26, from 
which it will be seen that their centres have a hole 
drilled through them which terminates in ports at its 
upper end. High-pressure oil is forced through a 
small hole, which is visible about the centre of the 
length of the pilot valve, and between the two 
central collars of the latter. A pressure is thus 
exerted on the underside of the pilot valve, which is 
moved upward. This force is counter-balanced 
by the compression spring at the top of the pilot, 
while the amount the ports just mentioned open is 
controlled by the sleeves at the top of the pilot 
valves, which are actuated by the governor. If the 
governor tends to move the sleeve, so that the 
edges of the ports in the valve and sleeve are blinded 
the oil pressure under the pilot valve tends to 
increase and to force the valve up against the com- 
pression spring. The pilot valve then admits high- 
pressure oil to the servo-motor and tends to open 
the steam admission valves. The pilot valve is 
reset in its neutral position by the movement of 
the servo-motor, which is transmitted through 
levers. Similarly, if the governor tends to move 
the sleeve so that the edges of the ports in the sleeve 
uncover the ports in the pilot valve, the oil pressure 
under the latter will be reduced, and it will be 
moved downwards by the spring. High-pressure 
oil is then admitted to the servo-motor, which 
rotates and tends to close the steam admission 
valves. A diagrammatic arrangement of these 
levers is given in Fig. 24, Plate XXXVII. This 
system of control has, we understand, proved 
extremely sensitive. 

As shown in Figs. 19 to 21 a cylindrical servo-motor 
with a rotating vane is fixed to each steam chest, 
The difference in oil pressure across this vane causes 
it to rotate and toturna shaft. Cams fitted on this 
shaft engage yokes and levers so that the steam 





admission valves are opened or closed. These 
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valves are of the balanced type, in order to reduce | 
the load on the servo-motors. The steam admission 
is controlled by the simultaneous opening or closing 
of the valves in the two steam chests in pairs. That 
is, the first valves in each steam chest open together 
followed by the second in each chest, and sub- 
sequently by the third and fourth. A re-setting or 
compensation motor, which is shown in Figs, 15 to | 
1s, Plate XXXVILI, is provided on each steam 
chest. This simultaneously returns the pilot valves to 
neutral after they have operated owing to a change 
in load. The maximum valve opening in each steam 
chest can be limited by hand, so that a predeter- | 
mined load can never be exceeded. The starting | 
oil pump is of the steam-driven centrifugal type. 
The steam chests, which are illustrated in Fig. 27, 
are mounted on suitable framework, which is bolted 
rigidly to the steelwork of the foundation. This 
framework is designed to allow free expansion of 
the chests in all directions, while providing a definite | 
fixed position therein relative to the ground. All 
the steam connections between the chests and the 
cylinders are taken below floor level, the necessary 
flexibility being ensured by making them of U-shape. 

As previously stated, the electrical group, a 
section through which appeared in Fig. 2, on Plate 
XXXIV, of our issue of June 2, 1933, consists of 
an 80,000-KVA alternator generating three-phase 
current at a pressure of 11 kV and a frequency of 
50, a 6,250-kVA service alternator generating three- | 
phase current at a pressure of 3 kV and a frequency 
of 50 and two exciters. The main and service | 
alternators are connected by an elastic coupling, | 
and are both excited from the directly-coupled 
exciter group. The latter is in turn excited from 
the direct-coupled service exciter. 

The stator of the main alternator weighs 130 tons, 
and its frame is built up of welded-steel plates, as 
shown in Fig. 29. The high voltage and neutral 
leads from each end of the frame are carried in a 
box compartment running the whole length of the 
stator. The punchings are of high-content silicon 
steel, and the winding is of the two-layer type, the 
coils being insulated with mica and impregnated 
with bitumen. An illustration of the completed 
stator appears in Fig. 28. The rotor, which weighs 
64 tons, is of the solid type, and is built up from 
three separate forgings. These are spigotted 
together, and are secured by long, high-tensile 
steel links which are shrunk into position. These 


links are about 30 in. long, and when cooled off they 
hold the rotor parts together-with a total axial 
tension of 2,000 tons. 
non-magnetic steel. 


The retaining rings are of 
Figs. 30 and 31 show the 








CoMPLETED Stator For 80,000-kVA ALTERNATOR. 


TURBO-ALTERNATOR FOR BATTERSEA POWER STATION. 
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Rotor Durrna ASSEMBLY. 





Fie. 31. 


CoMPLETED Roror. 


rotor in process of assembly and completed respec-|a standard machine, its ventilation system being 


tively. 

The cooling air for the main alternator is obtained | 
partly from fans mounted on the rotor and partly | 
from two motor-driven fans in the foundation 
block. At low loads one or other of these latter | 
fans can be stopped, the ducts then being closed 
by means of pneumatically-operated dampers. 
The usual emergency air inlet and outlet doors are 
provided in case of failure of the cooling water 
supply. These are also pneumatically operated. 
The rotor is ventilated through a large hole in the 
central forging. This hole is fed from both ends 
through holes which are drilled at an angle, the air 
being discharged into the air gap through radial 
holes drilled from the outside surface of the rotor. 
The rotor end connections are also ventilated by 
air which passes through holes in the end ring 
support sleeves and discharges into auxiliary slots 
below the winding slots. 

The service alternator, which weighs 18 tons, is 








separate from that of the main alternator. The 
exciter group weighs 5 tons. 





British STANDARD SPECIFICATIONS FOR ArIR-BREAK 
Switcnes.—The British Standards Institution first 
issued specifications for air-break switches and circuit- 
breakers in 1923, and revisions of two of these specifica- 
tions are now available, namely, No. 109—1933, which 
deals with air-break knife switches and laminated brush 
switches, and No. 124—1933, which refers to totally- 
enclosed air-break switches. Both these specifications 
apply to switches for voltages up to 660 V. The new 
temperature limitations constitute the feature of perhaps 
most general interest in the revisions. Moreover, 
another point of difference between the old and the new 
editions is that the range of sizes has now been extended 
to include a rating of 15A, while only two voltage ratings 
are now recognised in place of the former three. A test 
for breaking capacity is now included in both specifica- 
tions, and, in several other respects, detail improvements 
have been incorporated. Copies of the revised specifica- 
tions may be obtained from the Publications Department 
of the Institution, 28, Victoria-street, London, S.W.1, 


price 2s. 2d. each post free. 
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The Scientific Principles of Petroleum Technology. By 
Dr. Leo Gorwrrtsce and HARoLD Moores, M.Sc.Tech. 
5 a Chapman and Hall, Limited. [Price 30s. 
net. 
Tus volume, which is a new edition of the English 
translation of the well-known work of Gurwitsch, 
will be welcomed by all interested in the physical 
and chemical aspects of petroleum technology. 
The authors discuss the scientific principles upon 
which petroleum technology is based, and give an 
excellent review of data relating to the physical 
behaviour and chemical reactions of the components 
of the various fractions of petroleum, together with 
a survey of the industrial applications of mineral 
oil products. Owing to the death of Professor 
Gurwitsch, no new edition in the German was 
available, and the preparation of the present ampli- 
fied edition has been again undertaken by Mr. 
Harold Moore, assisted by Mr. C. I. Kelly. They 
have availed themselves of the opportunity for 
incorporating references to recent practical and 
theoretical research on the subject, much of which 
has emanated from America, and have also inserted 
several new features more directly concerned with 
the industrial aspects of the subject. Some of the 
chapters have been largely re-written, and a valiant 
attempt made to keep abreast of modern require- 
ments, notwithstanding the rapid advances taking 
place in our knowledge of petroleum technology. 
As proof of the stable character of its substance, 
very little of the original subject-matter of the 
book has been expunged, which considerably 
enhances the reputation of a most valuable treatise 
for its intended purpose, and renders it a worthy 
companion to that massive compilation Das Erdél. 

The first section of the volume deals with the 
chemistry and physics of the raw material, a com- 
prehensive account of the identity of the constituents 
of petroleum, an outline of the characteristic 
properties of the more important petroleum oils, 
and a discussion of the theories relating to the origin 
of natural petroleum. Some of the chapters have 
been extended and amplified, particularly the one 
which is devoted to electrical properties, in which 
the problem of cable insulation is discussed in an 
authoritative manner. In the previous edition 
sulphur compounds were given very little space, 
probably due to the fact that Russian petroleum is 
not notably sulphurous ; in the present volume the 
subject has been extended, comprehensive tables 
being given detailing the sulphur contents of crude 
oils found on the American Continent, and reference 
made to the practical difficulties which arise in 
petroleum-refining operations due to the presence 
of sulphur compounds. Summaries are given of 
the more important recent attempts at the produc- 
tion of artificial petroleum oils, including the 
researches of Smolenski and Stadnikov. 

The second section deals with the manufacturing 
side of the industry. The new matters incorporated 
indicate the modern tendencies in petroleum 
technology and are concerned with high vacuum 
treatment, liquid and vapour phase cracking 
processes and the effect of experimental conditions 
on the nature of the product. Other matters 
discussed are, the Bergius process as applied to 
petroleum only, and how during the last few years 
the continuous capacity plant has been very largely 
superseded by the use of tube stills. The chapter 
on catalysts is of contemporary industrial interest 
in view of the importance of the subject in relation 
to the studies which are now in progress dealing 
with low temperature tar oils. The commercial 
chemical and physical refining processes are dis- 
cussed in a very exhaustive manner, it is shown how 
centrifuging has come into extended use for the 
reduction of petroleum refinery emulsions in the 
United States, and that plant is now available by 
means of which all acidic matter may be economically 
removed in a continuous manner without producing 
emulsions. The chapter devoted to refining by 
adsorption, and the applications of adsorption 
methods to the selective removal of specific types 
of petroleum components, is of interest as a lucid 
exposition of the theoretical principles involved, 
but is of little practical value as the effect produced 
is too feeble. The more important petroleum 





products are considered in a final section, pro- 
minence being given to motor fuels, detonation, 
anti-knock compounds, and oil problems which 
have arisen in the course of the development of 
the internal combustion engine. 

We would suggest to the author that in a future 
edition, some reference might be made to the 
extensive researches which have recently been 
carried out in order to utilise petroleum and certain 
natural gases as bases for synthetic products, to 
the modern development of petroleum oils and 
their applications in high-speed Diesel engine 
technique and a more detailed subject index added. 
Petroff’s formula might be deleted as it has now been 
superseded, and in quoting electrical conductivity 
data (page 223) it is essential that the units chosen 
should be specified together with the temperature 
of measurement. These are minor blemishes which 
might be rectified in a subsequent edition to 
enhance the utility of an already inherently valuable 
publication. 





International Handbook of the By-Product Coking Industry. 
By Prof. Dr. W. Gituup. English Edition by E. M, 
Myers. London: Ernest Benn, Limited. [Price 4. 4s, 
net.] 

Tuis work, dealing in a comprehensive manner 
with the working methods, scientific principles and 
technical details of the by-product coking industry, 
will be found of great value by those engaged in 
the various branches of that industry. It will also 
be welcomed, as pointed out by Dr. Roelofsen in 
an introductory note, by those engaged in the 
metallurgical industries, the gas industry and the 
branch of the chemical industry which depends on 
tar and benzol for its raw material. It is based on 
the German edition of the ‘“‘ Handbook of the 
By-Product Coking Industry,” by Dr. Gluud, of 
which the first volume appeared in 1927 and the 
second in 1928, from which an English rendering 
was made, this being thoroughly revised by Mr. 
D. L. Jacobson for an American edition. Mr. Myers 
points out that, owing to the great expense of 
production, he has been compelled to retain the 
phraseology and style of the American reviser and 
of the translator, Dr. A. Thau, interpolating into 
the text the comparatively few additions he con- 
sidered necessary to cover British practice. The 
result is that the reader will find much which will 
appear strange in an English edition, and will 
occasionally be momentarily surprised at values 
given in tons and gallons, but these should cause 
no real difficulty. In any case there will be general 
agreement that Mr. Myers was fully justified, in 
view of the great technical value of the work, in 
deciding not to imperil the issue of this edition by 
insisting on the extensive alterations which would 
have been desirable. While the book thus deals 
mainly with German conditions and plant, with a 
considerable reference to American matter, it must 
not be thought that English conditions and plant 
are neglected, although there remains the feeling 
that more might have been made of them. The 
references are very largely to German sources and 
patents, without neglecting the results of investiga- 
tions in England and elsewhere. It is noted, how- 
ever, that there is only one reference to Mott and 
Wheeler’s Coke for Blast Furnaces, and that only in 
connection with methods of determining com- 
bustibility, while references have been made to 
German editions where English editions are avail- 
able. 

The book is divided into two sections—scientific 
and technical. In the scientific section is given a 
comprehensive review of the present state of know- 
ledge on the various subjects, the findings and 
proposals of different investigators being critically 
examined. The first chapters are devoted to the 
origin, chemical composition and classification of 
coal, followed by a note of the geographical distri- 
bution of deposits of coal in the five continents, and a 
chapter on the ultimate analysis, moisture and ash 
contents. The next two chapters deal with the swel- 
ting and coking properties, weathering, spontaneous 
combustion and thermal properties of coal. A 
long chapter is devoted to the destructive distillation 
of coal, including low temperature carbonization, the 
relation between the tar produced in this process 
and normal tar, the distribution of nitrogen and 





sulphur, the behaviour of the components of the 
ash and the travel of gases in the coke oven. An 
appendix to this section gives statistics of the pro- 
duction of coke and by-products in the United 
States, Germany and Great Britain. 

The technical section, which occupies fully four- 
fifths of the book, is well illustrated with drawings 
and photographs of plant details and complete 
installations, including a number of folding plates. 
The first two chapters deal with the selection and 
preparation of coal for coking. The latter is con- 
fined to cleaning, only a casual reference to mixing 
being made in connection with the selection of coal. 
In fact the word “ blending” does not appear in 
the index, while the consideration given to this 
subject traced from the entries in the index under 
“coal mixing” seems somewhat inadequate. Coal 
handling and charging and the generation of steam 
at coke oven plants are also dealt with, while the 
construction and operation of the coke oven, in- 
cluding coke handling and dry quenching naturally 
occupy a large amount of the book, extending to 
168 pages. The properties and composition of 
various cokes are dealt with in a chapter of 35 pages. 

The remaining half of the book is devoted to 
the various by-products, commencing with the 
composition, treatment and use of coke oven gas. 
This is followed by chapters on the removal of 
hydrocyanic acid and of hydrogen sulphide from 
the coke oven gas, and the recovery of ammonia. 
The subject of benzol recovery is discussed in regard 
to American and European practice, including recti- 
fication and refining, with a note on coumarone 
resin. Tar distillation is similarly dealt with in 
two sections, American and European, including 
condensing and processing distillation products and 
pitch. It is somewhat surprising that no mention 
can be traced to the production of lubricating oil or 
to the methods which have been adopted for varying 
the proportion of pitch from that obtained by ordin- 
ary distillation. The chapter on measuring instru- 
ments for temperature, flow measurement and 
calorific value will be found of distinct service, as 
also the concluding one on briquetting. 


Mitteilungen des Institutes fiir Strimungsmaschinen der 
Technischen Hochschule Karlsruhe. No. 2. Edited 
by Prorgssor W. Srannuake. Berlin: V.D.I.- 
Verlag., G.m.b.H. [Price 4 marks.] 

Tue special object of the Institute at Karlsruhe 
is to make available for the construction of hydraulic 
turbines the test methods and results of modern 
research on the flow of liquids. The present volume 
contains four papers and is a further valuable 
contribution to the knowledge of the subject. 
The first paper, by E. Weinel, is a theoretical dis- 
cussion of the hydrodynamics of the idealised flow 
(streamline) in a centrifugal runner with parallel 
sides, a general solution being developed for the 
equations for the potential and velocity. F. R. 
Lorenz describes the equipment employed in tests 
on turbulent flow through annular tubes, with the 
precautions taken to secure accurate results. The 
tests in question were made on a solid drawn brass 
tube, 190 mm. bore, 6-2 m. overall length, the loss 
of pressure being measured over a distance of 
2-5 m., from 3 m. to 0-5 m. from the exit end, and 
the distribution of velocity at 120 mm. from the 
same end. Four series of tests were made, with 
Reynolds coefficients from 10,000 to 300,000, using 
the plain tube and also three brass cores, respec- 
tively 10 mm., 35 mm., and 100 mm., diameter, 
giving annular pipes. The loss of pressure . was 
found to be some 12 per cent. greater with the 
largest core than with the plain tube (for the same 
value of the Reynolds coefficient), Curves are 
given showing the variation in the velocity from 
wall to wall in the plain and annular pipes, the 
Pitot tubes used being of silver and only 0-8 mm. 
outside diameter. The results obtained are critically 
compared with those of other investigators. 

The remaining papers are more directly related 
to the actual flow in machines. In both, the appara- 
tus and methods employed in making the various 
measurements are fully described, in addition to 
the record and discussion of the results obtained. 
E. Schréder investigated the distribution of velocity 
and pressure in a casing of the single inlet pump 
type. No runner was used, the direction of flow 
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of the water being changed from axial to radial 
with no tangential component. The end plate, 
opposite to the inlet eye, was adjustable and tests 
were made with the area at the outer circumference 
equal to, greater than and less than, that of the 
inlet. The variation of velocity across different 
sections indicated streamline flow between the 
concave boundary and the surface of maximum 
velocity, the location of the latter depending on 
whether the average velocity decreased or increased 
between the inlet and the exit. Unfortunately, 
the diagrams are somewhat confusing, in some the 
abscisse# read from left to right, in others from right 
to left, while in yet others it is only possible to 
determine in which direction to read them by check- 
ing a number of points on the curves, no indication 
themselves. The 


being given on the diagrams 
concluding paper, by F’. Krisam, is a most interesting 
investigation of various types of draft tubes. This 


was undertaken to evolve a design which would 
provide adequate support for the turbine, high 
efficiency and at the same time economy in con- 
struction. The experiments were made with a 
modei Kaplan turbine, the final type tested giving 
efficiencies closely approximate to, and even exceed- 
ing, those with straight cones and with bends, 
although the distance from the centre of the turbine 
wheel to the bottom of the draft tube was only 
1-56 times the diameter of the runner. The 
possibility of still further improving the efficiency 
and lowering the costs of construction by modifying 
the runner to suit the design of the draft tube is 
indicated, although tests along these lines were not 
carried out. 


THE GERMAN NATIONAL 
AGRICULTURAL SHOW. 

By R. Bortase Matruews, Wh.Ex., A.M.Inst.C.E. 

Tuts year, at the 39th Annual Show of the German 
National Agricultural Society, held in Berlin, the 
chief points of interest were the increase in the 
efficiency of farm machinery and the application of 
manual-start fractional horse-power electric motors 
to barn machinery. The latter motors were evolved 
in order to meet the needs of the 10,000 new farmers 
who are being annually settled on smallholdings by 
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the Government. Out of the 6,000 implements ex- | 
|hibited, 156 new machines were submitted for | 
special test by the Society, as compared with the 
usual round dozen at England’s premier show, 
| which in itself indicates considerable inventive effort. 
|Each year some particular feature is especially 
jencouraged for test. This time sugar-beet leaf 
| cleaners, po. |. cultivators and sorters were chosen. 
| These accounted for 18 of the total new entries. 
The entries in the above-mentioned special classes 
did not show any marked advance, with the 
exception, perhaps, of the Columbus potato sorter, 
made by W. H. Dreyer of Osnabiick, which, though 
expensive, was the best machine of its class that the 
writer has so far seen. 

For some little time past a careful investigation 
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transporters of hay, corn, etc., as illustrated in 
This class of apparatus has come 


into the efficiency of farm machines has been in 
progress, every detail movement being carefully 
tested, with the result that it has been shown that 


Figs. 1 and 2. 
into considerable use on German farms, as it is 
very effective in operation. Work that a year or 


the average efficiency is only of the order of 20 perso ago required a 31-h.p. electric motor, can now 
cent. to 30 per cent. Some very clear diagrams be done with 12-h.p. The delivery tubes have 
were exhibited demonstrating exactly where the | been standardised in the following sizes :—30, 45, 
losses occurred in each class of machine. As the 50, 54 and 63 cm. The first-named only requires 
direct result of this work, the power required to|a 5-h.p. fan. In order that certain crops shall 
drive threshing machines has been very greatly sustain as little damage as possible, the hopper is 
Many of the newer threshers can now be | usually placed in front of the fan hopper, while 
driven idle by a 1-h.p. electric motor. While the | the delivery from the fan is constructed at that 
work of the Continental thresher does not yet point to produce a Venturi effect. Further, flap 
come up to that of the British make, the latter, in doors are often fitted at the outlet of the hopper 
the standard commercial sizes, requires as much as | into the piping system, so as to maintain the velocity 
| 10-h.p. to drive it idle and only 2-h.p. to 3-h.p. extra | of the air as much as possible during intervals of 
to do the actual work of threshing and cleaning. | feeding. Another point that has been discovered 
Another example of marked improvement was in the |is that the initial delivery piping must be quite 
|design of the fans and orifices for the pneumatic | straight for 8 ft. or 10 ft. before any bend is allowed 


reduced. 
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to occur. The use of this system of handling farm 
crops is one that is well worthy of consideration by 
British farmers, who, however, do not seem to have 
heard of it and as a matter of fact it is not yet 
marketed in this country. 

In the employment of manual-start, single-phase, 
fractional horse-power electric motors, quite a new 
departure has been made. The motors range from 
}-h.p. to 1-2-h.p., the latter being the maximum 
size allowed by the electricity supply undertakings 
to be switched on to their lines without proper 
starters. They cost only from 4l. to 101. each. The 
power operation of work hitherto done by hand 
in domestic, small industrial and agricultural fields, 
has only assumed an appreciable scale in connection 
with appliances for home use because the universal 
motor, which can be connected to any lighting 
circuit, is admirably suited for the purpose. This 
type of motor is, however, too expensive and is not 
suitable for the belt drives required in the other 
fields mentioned above, owing to its series charac- 
teristic, i.e., the speed increases as the load dimin- 
ishes. The new form of motor is virtually of the 
induction type with a simple cast-aluminium 
squirrel-cage rotor. Such refinements as an auxil- 
iary phase with centrifugal switch, or repulsion 
winding with a commutator, are eliminated, to 
reduce the cost. Motors of this type, which can 
be seen in Figs. 3, 4 and 5, are started by pulling 
a belt or turning a flywheel by hand. This requires 
but little effort and, with a good swing, the motor 
starts and runs up to speed under its own power. 
There is also the added advantage that the motor 
will rotate in the direction in which it is started, 
thus avoiding the necessity for any reversing connec- 
tions. These motors are ingeniously constructed 
out of steel stampings and pressings, electrically 
welded where required. It is no use having a cheap 
motor unless the drive is also equally cheap. Suit- 
able barn machinery not being available, special 
machines have been constructed to correspond to 
the various capacities of the motors. The usual 
drive is by a single-reduction belt, the reduction 
ratios however are considerably bigger than is 
normally regarded as good practice. The drive is 
usually carried out either by mounting the motor on 
a swinging platform, as shown in Figs. 4 and 5, or 
by the use of a spring controlled jockey pulley, as 
in Fig. 3. The latter provides a better arc of belt 
contact on the motor pulley, but the former is 
simpler and seems to be quite adequate. In one 
form of the latter, as shown in Fig. 4, the swinging 
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platform merely consists of two 1}-in. by -in. flat 
mild-steel bars bolted to the motor base. The ends 
are shouldered and curved upwards, so as to prevent 
them slipping out in the normal position, and fit 
loosely into rectangular holes in an angle-iron. The 
latter is bolted to the supports of the machine to be 
driven. With this form of drive construction, the 
motor can easily be removed to run another 
machine. A modified but not such a simple form 
of gravity drive is shown in Fig. 5. Here a spring 
is employed to check any sudden upward movement 
of the motor due to a temporary overload. The 
machine shown in Fig. 3 is an A.E.G.-Segler thresh- 
ing machine, which is claimed to be the smallest 
electrically-driven thresher which has been con- 
structed. Fig. 4 shows a root cutter driven by a 
hand-start single-phase motor, and Fig. 5 a grinder 
driven by an A.E.G. manual-start single-phase 
motor. 

Considerable development has been made in 
one make of direct connected barn machine of the 
horizontal shaft disintegrator type. The normal 
size of this machine, which is made by Messrs. A. 
Hummel Séhne, of Heitersheim in Baden, and is 
illustrated in Fig. 6, is driven by a 1-h.p. motor at 
3,000 r.p.m. In one form of log saw, a most useful 
thing on a farm at present unknown in England, a 
special electric motor, of considerable length, but 
of small rectangular section, was employed, with 
the circular saw mounted directly on its spindle. 
It was made by Messrs. Allgemeine Elektrizitats 
b scgenrigerm. of Berlin, and is shown in Fig. 7. 
| As yet another illustration of a direct-connected 
|electric drive, the clipping machine made by 
| Messrs. Hauptner, of 53, Luisenstrasse, Berlin, and 
| shown in Fig. 8, may be mentioned. This is an ex- 
|ceedingly compact machine that eliminates the 
| troublesome flexible shaft drive that is usually 
|adopted. For cattle feeding, German farmers are now 
| steaming their potatoes before storing in silos or pits 
of relatively small diameter. For this purpose con- 
| venient portable cylindrical vessels fitted with trun- 
|nions are available. A carriage is provided with lifts 
| and carries the steam boilers and vessels by means 
(of these trunions. Examples are shown by Messrs. 
| A. Uthardt, of Jena-Lébstedt. 

As the usual irrigation methods of flooding the 
‘land results in the caking and subsequent cracking 
| of the soil, considerable attention has been paid in 











Germany to the design of artificial rain apparatus. 
Even in England there should be a good demand for 
this method, and it would pay for itself on a farm in 
one season of drought. Further, there would always 
be ample pasture in the home fields of the dairy 
farmer, which is often sadly lacking in August and 
September. One of the best apparatus for this 
purpose is the so-called rain-cannon made by 
Messrs. Siemens-Schuckertwerke, of Berlin. A 
revolving gun-like head is mounted on a holder, 
as shown in Fig. 9, into which water is pumped at 
about 60 Ib. per square inch pressure. When the 
pressure in the holder reaches a predetermined point, 
a valve is released, which allows the contained water 
to be ejected in a stream through the head. This 
stream then falls in a divided form like rain. The 
head is caused to move slightly at each discharge 
and thus the apparatus waters a considerable area. 

Soil heating by means of electrically-heated cables, 
as illustrated in Fig. 10, is becoming an important 
matter. It is useful alike to the amateur and to the 
market gardener. That it has proved its merits is 
demonstrated by the fact that at least 1,500,000 
ft. of this class of cable will be manufactured this 
year. Special cable for the purpose is made by 
Messrs. Allgemeine Elektrizitiits Gesellschaft, of 
Berlin. Dairy machinery manufacture is becoming 
a highly specialised business. The trend is to make 
each machine with its own built-in electric motor, 
thus entirely eliminating belts and their dust- 
disturbing proclivities, which is essential in dealing 
with milk. Fig. 11 shows an electrically-heated 
pasteuriser with electric motor-driven stirrer. In 
the latest pasteuriser, the principle of the induction 
steel furnace is employed for the production of the 
necessary heat. With so many new inventions 
available for inspection, there are many points of 
mechanical interest. However, only those of more 
immediate application to British agriculture have 
been described. Those who would like more detail 
cannot do better than apply to the Deutschen 
Landwirtschaftsgesellschaft, 14, Dessaur Str., Berlin, 
S.W.11, for a copy of their Sonderverzeichnis 
der Prufiingsgeriite catalogue. 








X-Ray Trestinc or Prenstock Wetps.—A special 
apparatus has been designed by the General Electric 

-ray Corporation, Schenectady, for inspecting the 
steel welds in the penstocks of the Hoover Dam. The 
sections of these penstocks vary from 8} ft. to 3 ft. in 
diameter, and in places they are as much as 3 in, thick. 
They are welded, both circumferentially and longitu- 
dinally, and for the examination of the work, 159,000 
separate — s and 24,000,000 sq. in. of film will be 
required. he X-ray apparatus has been designed to 
operate continuously at 300,000 V, with a consumption of 
10 mA, and is said to be capable of producing radiographs 
of 4-in, steel plate. The transformers, condensers and 
other equipment, including the X-ray tube, are immersed 
in oil, and the earthed tank containing the latter is lined 
with lead. 





“Tue Emrprre Survey Review.”—The April issue 
of the Empire Survey Review, which is published quarterly 
for the Secretary of State for the Colonies by the Crown 
Agents for the Colonies, 4, Millbank, London, 8.W.1, 
gives a good idea of the useful and unassuming work that 
is being done to chart the remote possessions of the 
Empire with accuracy and often under conditions of 
great difficulty. For instance, as shown by Mr. J. A. 
Eden, the aid of the aeroplane and the camera is being 
more and more enlisted with satisfactory results, while 
Mr. G. C. Rogerson indicates how the difficult problem of 
road location in forest country may be undertaken. 
Other articles include “ Declination with the Conolly 
Compass,” by Mr. J. Clendinning, and ‘ The Economic 
Aspect of Road Surveying,” by Major R, Ll. Brown, 
R.E., while human interest is to be found in the remi- 
niscences of Sir Charles Close and in the notice on George 
Eken Ferguson. 





EnaInEERING Gotrine Sociery.—The results of the 
spring meeting of the Engineering Golfing Society, held 
at Hunstanton, Norfolk, on May 13 and 14, have recently 
been communicated to us by the honorary secretary, Mr. 
G. H. Hopewell, of Messrs. Foster Wheeler, Limited, 
Aldwych House, London, W.C.1. In the first division of 
the stroke competition under handicap, the President's 
Cup and memento were won by Mr. A. R. Jefferson, the 
second prize by Mr. J. Townley and the Captain’s prize 
by Mr. H. V. Gaud. In the second division, Mr. C. W. 
Speirs gained the Wilson Cup and memento and Mr. 
Johnstone Wright the second prize, after a tie with Mr. 
8S. Eclair-Heath. In the four-ball foursomes against 
bogey, the Timmis Cups and mementoes were won by 
Messrs. A. R. Jefferson and G. M. C. Taylor, after a tie 
with Messrs. J. H. Skelton and L. M. Bowden, who took 
second prizes. In the Greensomes against bogey, the 
Hunter-Twiss Cups and mementoes were gained by 
Mesars. H. J. Taylor and H. Greenwell, Messrs. C. Stewart 
and E. S. New taking second prizes. 
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THE THREE-ELEMENT FEED- 
WATER REGULATOR. 


Tue recent tendency in boiler practice 
higher temperatures and pressures and increased rating 
per unit of heating surface leads to ever greater 
demands being put upon the automatic feed-water 
regulators. Owing to the growing complication of 
heat cycles this greater difficulty of assuring good 
feed-water regulation has been accompanied by an 
increased importance, to the satisfactory operation of 
the whole plant, of arranging that the feed-water 
input to the boiler remains always equal to the steam 


towards 


output. 

Sudden variations in the rate of flow of feed, 
unaccompanied by corresponding variations in load 
on the boiler, react through the preheaters on the 
performance of the turbine, causing disturbances in 
the bleeding system, and so on. Such cyclical dis- 
turbances which give rise to oscillatory heat transfers 
between the liquids in different parts of the heat 
cycle always lead to a decrease of efficiency. In the 
average high capacity steam generator such as is 
being installed to-day, the amount of water stored in 
it per pound of steam per hour generated is about 
one-fifth of that contained in an average boiler of ten 
years ago (the figures are about 0-2 lb. and 1 Ib., 
respectively). Further, the extended use of water- 
cooled furnace walls and the decrease in the size of 
boiler drums rendered necessary by increased steam 
pressures and temperatures have decreased the pro- 
portion of the total quantity of water which is stored 
in the drum itself, which is the only part of the total 
storage space available to compensate for fluctuations 
in the feed-water supply. Thus in certain large 
boilers a period of one to two minutes would be sufficient 
to boil all the water out of the drum in the case of a com- 
plete stoppage of the feed while operating on full load. 

A phenomenon which causes a considerable amount 
of trouble and which sometimes affects the satisfactory 
working of the ordinary feed-water regulator, operating 
solely on changes of water level, is known as “ swell.” 
It is found that in boilers having high rates of steaming, 
only about 80 per cent. to 85 per cent. of the space 
below the water line is really occupied by water, the 
other 15 per cent. to 20 per cent. being occupied by 
steam in the form of bubbles which are being carried 
along by the circulation of water in the tubes pre- 
paratory to being released in the drum. This pro- 
portion varies with the rate of steaming, increasing as 
the vaporisation increases. The importance of the 
phenomenon of “ swell’ can be judged from the 


results of a number of tests made in America by Messrs. | 


The Bailey Meter Company, on a 2,642-h.p. Babcock 
and Wilcox cross-drum boiler, the results of which are 
shown in Figs. | and 2. In these tests a constant 
weight (86,000 lb.) of water was maintained in the 
boiler and the variations of water level with variation 
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As can be seen from Fig. 1, 
the level varied from zero on no load, to 40 in. at a 


of load were measured. 
load of 500,000 Ib. per hour. The zero was the bottom 
of the 60-in. diameter drum. The curve, Fig. 2, has 
been calculated from the results. It shows the varia- 
tion of the percentage swell (defined as the ratio of the 
volume of the steam*bubbles below the water line to 
the total volume below the water line) with the load. 

It follows from the above that rapid variations in 
load will be followed instantaneously by corresponding 
variations in water level, which take place without the 
quantity of water stored in the boiler being changed. 
Thus, if there is a sudden demand for steam, followed 
as it will be by a drop in pressare, a certain quantity 
of water flashes into steam, a rapid formation of bubbles 
takes place, followed by a “swelling” of the water 
and a corresponding rise of level in the drum. 
case a feed-water regulator working on the level alone 
would close the feed valve. This would produce, 
after a certain lapse of time, a fall in level and a further 
corresponding movement of the regulator. If con- 
ditions were unfavourable the regulator would begin 
to hunt and stable operation become impossible. On 
the other hand, a sudden fall of load produces a corre- 
sponding shrinkage of the water followed by a move- 
ment of the regulator tending to open the valve, again 
just what is not wanted. It should be noticed that 
the movements of the regulator tending to close the 
valve in the event of a sudden rise of load and to open 
it on the load dropping off, do not tend to minimise 
the effect of the swell by reducing the quantity of 
water in the first case and increasing it in the second ; 
as, ex hypothesi, the valve is influenced solely by changes 
of level, its movements must always occur too late 
to have any corrective action on the swell. 

In addition to this, the regulator working on the 
level alone cannot by its nature hold a constant level. 
The level must of necessity fall as the load increases 
because each level corresponds to a definite position 
of the valve, which must open more widely as the 
load increases. This characteristic tends to increase 
the difficulty due to swell, i.e., carrying water over 
on a sudden increase of load or uncovering the tubes 
on a decrease. It should not be assumed from the 
above remarks that it is desired to condemn the so- 
called “single-element”’ feed-water regulator. On 
the contrary, a well-designed regulator working on the 
level alone, with or without a differential pressure 
regulator, is in most cases all that can be desired and 
gives perfectly satisfactory results. 
extreme conditions that its limitations are felt and 
that a more elaborate arrangement is needed. 

An attempt to meet these difficult conditions is 
furnished by the so-called * three-element” system, 


introduced by Messrs. The Bailey Meter Company. | 


The principle of this device is to use not the water 
level but the steam output of the boiler to control 
the feed-water input and to use the water level simply 
as a subsidiary correction factor. The name “ three 
element ” is derived from the fact that three measured 
quantities, t.e., steam output, water input, and water 
level, are combined to act upon the regulating valve. 
An idea of the way in which the system works can be 
obtained by reference to Fig. 3. In this sketch, a 
and 6 are two meters which measure the feed-water 
input and the steam output, respectively. The mechan- 
isms of these meters are connected together by means 


In this | 


It is only under | 
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of a link ¢ so arranged that on the steam flow increasing 
its left-hand end falls, and on the water flow increasing 
its right-hand end rises. It follows that if the steam 
and water flows increase proportionately the middle 
point of the lever will remain stationary. If this 
proportionality is not maintained the displacement of 
the middle point will be a measure of the degree of 
the disproportionality. The water level meter is 
represented by d. Its mechanism connected to 
that of a and b by means of the link e. As long as the 
proportionality between the steam and water flows 
is maintained and the level does not vary, the fulcrum 
point f on e will not move. As soon, however, as the 
equilibrium is disturbed the resulting movement of e 
is transmitted by means of the relay g to the regulating 
valve h, controlling it in such a way as to eliminate 
the changes which have produced the movement of e. 
The important thirfg to notice is that the measured 
quantity of feed water enters into the regulating 
process, which makes the device independent of the 
characteristics of the regulating valve, variations of 
pump pressure, and so forth. 

In the actual installation, the steam, water and 
water level meters are all provided with recorders so 
that a continuous record of the operation of the system 
is obtained. The relay g is hydraulically operated and 
serves to increase the relatively feeble torque exerted 
by the meters sufficiently to control the regulating 
valve. Various systems of transmission have been 
| used to control the valve from the relay, the most 
flexible being that known as the Selsyn-hydraulic 
transmission. Here the relay g is used to control a 
| Selsyn transmitter, which is a form of electrical position 
indicator. This transmitter controls in its turn a 
receiver which is mounted on the valve. The valve, 
shown in Fig. 4, is controlled by an oil servo-motor, 
the oil pressure being supplied by a unit pump mounted 
on the valve itself. The Selsyn receiver controls a 
small pilot valve which admits oil to one side or other 
of the piston which is connected to the valve stem. 
By this means an extremely rapid sensitive and flexible 
control is obtained. Adjustments on the linkage 
connecting the three meters render it possible to 
arrange that the water level shall remain absolutely 
constant or vary directly with the load, that is to say, 
rise as the load increases and fall as the load drops. 
| The latter arrangement gives an additional factor of 
security over and above that due to the rapidity and 
reliability of the ‘ three-element” system, as by 
carrying a low level on light load there is room for the 
water to swell on a sudden increase of load, and if the 
| level is allowed to rise on heavy load the risk of the 
tubes being uncovered by the shrinkage which occurs 
on the load falling off will be diminished. Acknow- 
ledgments are due to Messrs. The Bailey Meter Com- 
pany and to Messrs. Allen West & Company, Limited, 
Brighton, for the curves, &c., reproduced above. 
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Roap Construction iN CxHiva.—The Nanking- 
Shanghai highway is now practically completed and will 
shortly be opened. The Nanking-Wuhu road, 63 miles 
in length, was opened for traffic on April 3. 
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LABOUR NOTES. 


In his report on the councii’s proceedings during 
May, Mr. Little, the president of the Amalgamated 
Engineering Union, gives the text of the proposals of 
the Shipbuilding Employers’ Federation regarding 
electric welding on new work. In the arrangement 
submitted to the unions, each are is normally to be 
operated by one workman and any assistance that is 
considered necessary by the firm is to be unskilled. 
A new class of workman, to be known as “ ship welders,” 
is to be created for all ship construction work, whether 
or not the parts of the ship to be welded are liable to 
structural stress. In the early stages of the develop- 
ment of electric welding, the nucleus of the new class 
of ship welders is, as far as possible, to be recruited 
from shipyard men most suitable for the work, not 
necessarily being men displaced by the process, and 
from shipyard apprentices to other trades. That, 
however, is not intended to preclude the employment 
of experienced shipyard welders, or of experienced 
welders in other industries. The future supply of 
ship welders is to be recruited either from boys without 
shipyard experience, or from boys who have put in a 
certain amount of time as apprentices to other trades. 





It is not proposed to lay down hard and fast rules in 
regard to organisation of work, since that will depend 
in large measure on circumstances varying with 
establishments and the class of shipbuilding work 
which is being undertaken. In some cases, such as 
the welding of pipes and fittings on board ship, it will be 
a matter for the firm to decide whether such work is 
to be regarded as the work of the craft which would be 
employed on the welding of the particular pipes or 
fittings in the shops, or as the work of ship welders. 





Boys, shipyard apprentices to other trades, and 
shipyard men taking up welding for the first time, 
are not to be regarded as fully qualified ship welders, 
capable of undertaking any welding work in connection 
with ship construction, until the following conditions 
have been observed : (a2) Young boys with no previous 
experience of shipyard work, or boys in shipyards 
who have not yet commenced an apprenticeship in 
any other trade, will normally be required to serve an 
apprenticeship of five years on ship welding. 
(6) Apprentices who have served a part of their time 
to a shipyard trade will, on taking up ship welding, 
normally be required to serve the balance of their 
five years’ apprenticeship period on ship welding, 
but in no case will less than two years be served on 
actual welding work. (c) These arrangements may, 
however, be modified by firms in the early stages of 
the development of electric welding in the case of 
youths of 17 or 18 years of age, according to the circum- 
stances of each individual case, but in no case will less 
than two years be served on actual welding work. 
(d) Men who have completed an apprenticeship to a 
shipyard trade will, on taking up welding for the first 
time, be required to serve a training period of two years 
on actual welding work. (e) Semi-skilled or unskilled 
men with shipyard experience will, on taking up 
welding for the first time, be required to serve a training 
period of two years on actual welding work and be fully 
qualified before being regarded as eligible for the full 
ship welders’ rate. 





Fully qualified ship welders who have served the 
aforesaid apprenticeship or training period, are to be 
paid a plain time rate of 60s. per week, composed of 
50s. basis rate and 10s. bonus (except in those districts 
where differential rates apply under the National 
Uniform Wages Scheme). All adult shipyard workmen, 
whether skilled, semi-skilled or unskilled, on taking 
up welding for the first time, are to commence at the 
national uniform new work time rate for unskilled 
plain time workers of 4ls. per week, composed of 31s. 
basis rate and 10s. bonus, and, during the training 
period, are to be increased by half-yearly instalments 
to 45s., 508. and 55s., until the fully qualified rate of 
60s. per week is reached on completion of the two 
years’ training (except in those districts where differ- 
ential unskilled and skilled rates apply under the 
National Uniform Wages Scheme). The 60s. rate is 
not to be paid on the completion of the two years’ 
training period unless the trainee is fully qualified. 





Where craftsmen are employed in shops on welding 
connected with the work of the shop, or on board ship, 
on the welding of pipes and fittings connected with 
the work of their craft, they are to be paid the national 
uniform new work plain time rate for their class, 
and no extra payment is to be made on account of being 
employed on welding which will be treated as part of 
the work normally done by the craft. Having regard 
to the limited experience of welding work on new 
shipbuilding, to the probabilities of rapid development 


with greater experience and to anticipated improve- 
ments in electric plant and methods, it is considered by 
the employers that all electric welding work on new 
shipbuilding should, at the present stage, be carried out 
on a time-work basis. As has been intimated, in these 
notes, the executives of the various trade unions 
concerned are separately considering the proposals, and 
at a later date, there will be a further conference with 
the employers regarding them. 





ing May, the home branch membership of the 
Am ted Engineering Union inc from 
169,302 to 169,743 and the colonial branch member- 
ship from 22,208 to 22,209. The number of members 
in receipt of sick benefit decreased from 3,131 to 
2,902, and the number in receipt of superannuation 
benefit increased from 13,331 to 13,411. The number 
of members in receipt of donation benefit decreased 
from 7,571 to 6,449, and the total number of unemployed 
members from 40,707 to 38,284. 





Nineteen candidates have been nominated for the 
position of general secretary of the Amalgamated 
Engineering Union in succession to Mr. A. H. Smethurst, 
who is due to retire shortly under the age limit. 
Amongst the candidates are Mr. W. H. Hutchinson, a 
former president of the union, and Mr. F. A. Smith, 
the present assistant general secretary in charge of 
the Trade Union Section of the organisation. The last 
day for voting in the home branches is July 24. 





In the latest Trade Report of the United Pattern- 
makers’ Association, Mr. Findlay, the general secre- 
tary, states that the steady diminution in the number 
of unemployed members continues. The total is 
2,244, as compared with 2,405 a month ago; but the 
number on transitional—1,037—shows an increase of 
166. ‘‘ We areafraid,” he says, “ these figures from the 
branches in the matter of members on transitional are 
not too reliable... . Since the beginning of the year 
the drop in our unemployed list has been 771, whereas 
the members on transitional have gone down 19. 
Those not in benefit show a difference of 20. Those 
on short benefit have dropped from 1,488 to 1,043, 
which seems to indicate that it was the members on 
benefit who were the luckiest in finding jobs—and that 
leaves one guessing about the numbers on transitional.” 
The total membership of the organisation is 10,383. 





Writing in the June issue of the official journal of 
the Electrical Trades Union, “J. R.” says: “ A large 
number of very successful meetings have been held 
all over the country in order to put forward the necessity 
of a 40-hour week without reduction in pay. It has 
been a pleasure to note the type of men who have 
attended these meetings. Middle-aged, responsible 
men, who, for quite a time, have not felt it worth 
while to attend even their branch meetings, have been 
drawn out of their shell by the prospect of something 
of a definite character being done towards absorbing 
the present 3,000,000 of unemployed in the country. 
It is remarkable also to note the change of opinion 
amongst the employing and Government sections, which 
up to the last year or two simply laughed at such a 
proposal. Many responsible employers, and certainly 
many Governments, in particular the U.S.A., are 
seriously considering the advisability of putting a 
generally shortened working week into operation.” 





Dealing with the same subject in the organ of the 
United Patternmakers’ Association, Mr. Findlay, the 
general secretary, says: ‘We hope members are 
interesting themselves in making the local conferences 
and propaganda meetings a success. From some of 
the districts we hear of very good reports, while others 
have not been so satisfactory. The best work, we 
know, can be done inside the factory by members 
talking and making themselves familiar with all that 
is necessary to bring it about. Nevertheless, if the 
officials are to carry any weight or enthusiasm into 
the conference with the employers, the evidence that 
the men are behind them must be more obvious than 
our experience at Halifax and Bradford and that of 
Bro. McLardy at Southampton warrant.” 





The executive council of the Electrical Trades Union 
have given notice to the N.F.E.A. on behalf of members 
employed in the electrical contracting industry, to 
terminate the cost-of-living sliding scale agreement. 
“It is hoped,” writes “J.R.,” “that some more 
equitable method of regulating wages can be brought 
into being than the one it is proposed to end.” 





By 95 votes to 26, the International Labour Confer- 





ence at Geneva decided that the Italian Government’s 


proposal for a universal 40-hour week was a suitable 
subject for a draft convention or recommendation. 
It declined, on the other hand, by 69 votes to 55, to 
regard the question as one of emergency, calling for 
discussion at a special conference this year, but agreed 
by 86 votes to 22 to circulate a questionnaire this year, 
and consider next year, in the light of the replies of the 
Governments, what future action shall be taken. At 
the close of the discussion, The Times correspondent 
says, the British Government delegate asked the presi- 
dent whether it was clear that the British Government, 
in taking part in the committee, were not committed 
either to a convention or to a recommendation. The 
president replied that Governments were not committed 
in any way, and would be quite free next year to consider 
any proposals which might be put forward. 





In a message dated June 15, The Times correspondent 
at Geneva stated that Mr. F. W. Leggett, the British 
Government delegate to the International Labour 
Conference, had supported in principle the request 
of the employers’ group of the Committee dealing with 
the proposal for a universal 40-hour week that Govern- 
ments should first be consulted as to the effects upon 
unemployment, costs of production, general national 
economy, and social insurance schemes of the proposed 
reduction of hours. Mr. Leggett had also proposed 
that Governments should be consulted not only as 
to the “ desirability” but as to the “ practicability ”’ 
of a convention on the question of the reduction of 
hours of work “ with the maintenance of full-time 
earnings.” It was decided by the Committee to include 
in the preamble to the questionnaire a statement on the 
advisability of inviting Governments to give, as early 
as possible, their opinions on the points raised by the 
employers’ group, and the British and South African 
Governments. 





The employees of Henry Hope and Sons, Limited, 
Smethwick, who have been on strike since March 29, 
against the introduction of the Bedaux system, decided 
last week by 454 to 45 to return to work on the following 
terms :—‘‘ In order that there may be an opportunity 
of having the points at issue considered and dealt with 
in accordance with the recognised and accepted practice 
in the industry, it is agreed :—({1) Resumption of 
work will take place at an early date to be agreed upon. 
(2) Thereafter a local conference will take place 
without delay to consider any complaint lodged. 
(3) The local conference may refer particular complaints 
for discussion between the company and the workers 
concerned, to be followed if necessary by works con- 
ference. (4) Any settlement arrived at in connection 
with the points at issue will be applied retrospectively 
to the date of resumption. (5) During the period 
of the foregoing negotiations the existing working condi- 
tions will be continued, and there will be no extension 
of the Bedaux system. (6) There shall be no victimisa- 
tion on either side.” 





The meeting at which the decision to return to work 
was announced, passed the following resolution :— 
“* We, workers of Henry Hope and Sons, Limited, after 
eleven weeks’ strike action against the Bedaux system, 
have agreed, upon an organised return to work, to con- 
duct our struggle against Bedaux from a fresh angle. 
We reaffirm our hatred of this unjust system of slavery 
and urge that the resistance of the workers shall be 
developed towards it wherever it makes its appearance. 
We believe that, through our factory leadership and 
trade union organisation, we shall fight successfully 
for the ultimate smashing of Bedaux and the establish- 
ment of trade union conditions and rates of pay through- 
out the factory. We instruct our trade union leaders 
that no compromise shall be entered into on the question 
of Bedaux, but that they shall fight along with us for 
its elimination. We assert our solidarity with workers 
struggling elsewhere against Bedaux and other forms 
of attack and guarantee all possible measure of support 
to make their struggle successful.” 








Marxrne or Importep Rivets anp Cuucks.—Orders- 
in-Council, requiring bifurcated or tubular metal rivets, 
and revolving chucks for lathes or other machine tools 
to bear an indication of origin, have recently been made. 
These Orders, which will come into force on July 19, 
1933, are being published, and copies will be obtainable 
from H.M. Stationery Office, ral House, Kings- 
way, London, W.C.2. 





Tae CHARTERED Surveyors’ Instirution.—The 
Council of the Chartered Surveyors’ Institution has 
awarded a scholarship of 1001. per annum, tenable for 
three years at Cambridge University, to Mr. J. R 
Strachan, who will read for a degree in estate manage- 
ment. A travelling scholarship of 125/., for one year, 
has been awarded to Mr. A. C. Golding, who proposes to 
visit a number of European countries to investigate 
agricultural buildi and the capital equipment of 





farms and small holdings. 








ENGINEERING. 


[JUNE 23, 1933. _ 





674 





THE PERRIN STEEL DEOXIDISING 
PROCESS. 


WE gave on page 488 ante, some of the early results 
obtained by Mr. René Perrin by means of the intensive 
agitation set up when steel came in contact in the 
manner indicated with a synthetic acid slag contained 
in a ladle. The necessity for such agitation was further 
emphasised by him in a statement to the effect that 
carbon, manganese and silicon were added in the 
liquid state to the steel in the ladle underneath the slag, 
in order to obtain a cast of the required composition. 
A few minutes only were allowed to elapse before 
pouring into ingots. The following were the results 
obtained in these preliminary tests : 


Cc. | Mn. Si 
Analysis of Ist ingot, per cent | 0-100 | 0-040 | 0-070 
nd 4th ,, a | 0-520 | 0-380 
20th =| 7 0-380 | } 
last ;, 0-510 | 1-710 | 1-025 
The pouring process lasted altogether about 20 


minutes. The figures demonstrate how slowly the 
diffusion of the elements takes place in the molten steel 
beneath the slag when the only mixing effect is that 
due to the suction produced by the working up and 
down of the stopper bar in the ladle. 

As reported further in La Revue de Métallurgie, 
the Ugine works, in pursuing their researches, aimed 
at obtaining still lower oxygen contents than were 
arrived at in the first tests, thereby further improving 
the quality of the steel. The object was to decrease 
to the greatest possible extent the residual amount of 
FeO or of oxygen dissolved in the steel. Three means to 
this end suggested themselves: (1) To increase the ratio 
of solubility of FeO between the slag and the steel, 
which meant increasing the acidity of the slag; but 
matters cannot be carried far in this direction with 
siliceous slags owing to rapid increase in viscosity with 
increasing silica content, and a corresponding decrease 
in the emulsion effect. (2) To decrease the amount of 
FeO dissolved in the steel before setting up the stirring 
action with the slag. (3) To transform, before this 
action, a part of the dissolved FeO into another oxide 
such that the ratio of solubility between slag and steel 
shall be greater for this other oxide than for FeO. 

Taking these three points seriatim, Mr. Perrin stated 
in regard to the fluidity of the slag that the problem 
was not one concerning the melting point of the slag, 
but concerned its viscosity at the temperature at which 
it was used, 1,500 deg. C. to 1,600 deg. C. In the 
researches carried out at the Ugine works in this con- 
nection, the slag was melted in a small, 125 kW single- 
phase furnace having a hearth and walls of graphite. 
The index of electrical conductivity was that given by 
the height of the electrode above the hearth ; for the 
same current pressure and strength, the immersion of 
the electrode in the slag was less the greater the con- 
ductivity of the slag. In regard to “ fluidity,”’ and on 
the basis of the Poiseuille method, the index was taken 
as being the quantity of slag flowing in one minute 
through a cylindrica] opening 10 sq. cm. (1-5 sq. in.) 
in section and 6 cm. (2-3 in.) in length, under a constant 
pressure. The temperature of the slag was recorded by 
means of an optical pyrometer. The weight of slag 
poured in one minute gave the degree of fluidity. The 
following are a few of the numerous results obtained :— 


Pereentage Pouring Fluidity Conduce- 
Composition of the Slags. | Tempera-| Index. tivity 
ture. | Index. 
1. SIO> : 20; CaO: 65; MnO} | 
+ Spar: 15 (basic oxidis- 
ing, thin) .. 1,600 deg.|} 120 | 130 
2.5102: 75; NagO: 25 1,540 ,, 31 80 
3. SiO, : 65; AleOs: 9; | 
Cad 26 ("* Marguerite | 
giasa *’) ; 1,680 ,, 7 30 
4. Natural fluorspar | 1,475 ,, 1-2 6u 
» BSIOg : 51; AlpOs : 19; | | | 
MgO ; 20 1,500 ,, 96 50 
6 BOo: 61; CaO: 30; 
MgO: 8 --| 2,660 ,, | 5 8&5 


The first is a basic slag, very 
mum index; it was not expected to improve upon its 
figures either in regard to fluidity or to conductivity. 
Slag No. 5 was of low conductivity, whilst No. 6 was 
of comparatively low acidity. These two were com 
bined at the Ugine works for carrying out deoxidation, 
but the slag researches were continued simultaneously. 
Among other materials selected was titanic acid, and 
by using TiO, : 70 and CaO : 30 per cent. they obtained 


thin, taken as a maxi- | 


had ascertained that they were working by removing 
the dissolved FeO, and that operations followed the 
laws governing solutions; they were thus led to 
believe that the residual content of oxygen following 
the agitation would be lower, as the original content 
was reduced. Their first idea was to submit to the 
stirring action in the ladle an extra-mild, over-refined 
steel, and then to proceed to recarburisation. Then 
it occurred to them that it might be advantageous to 
carburise—partly, at all events—before the stirring 
action, so as to eliminate a portion of the oxygen in 
the form of carbon monoxide, thus lowering the 
oxygen content in the steel before the action by the 
slag took place. The correctness of this view was 
confirmed by tests. 

As to the transformation, before the agitation, of a 
part of the dissolved FeO into some other oxide (3), 
this means can be resorted to by meeting the required 
conditions of solubility; otherwise the addition of a 
foreign metal may lead to inclusions which cannot be 
reached by the mixing action in the ladle, and the 
measure runs counter to the object aimed at. The 
metals likely to meet the case are those whose oxide 
has a higher heat of formation than that of FeO so as 
to reduce a large portion of the latter; the oxide must 
also be soluble in steel. This points to manganese in 
particular, which is a normal constituent of steel; it 
suggests also chromium, but to a much lesser degree. 
The addition of manganese before the mixing action is 
advantageous whatever be the nature of the slag used, 
and in the case of acid slags, Mr. Perrin pointed out 
that the action of manganese was an effective one. The 
addition of manganese after the agitation had taken 
place could not have the same effect, since there was 
then no longer a slag-metal emulsion, the condition 
then ruling being that of slow reactions, the duration 
of which was dependent upon the extent of the surfaces 
in contact and the slowness of the diffusions taking 
place. Tests were made, using a thin slag and adding 
carbon and manganese before the mixing action. The 
amount of aluminium needed to render the steel quiet 
decreased gradually as the method of operation improved. 
The residual content of oxygen decreased, whilst during 
the mixing action—although this was of extremely short 
duration—silicon passed into the steel by the equili- 
brium reaction on the free silica of the slag. The 
analyses of casts gave the following figures :— 


Per cent. Per cent. Per cent. 
C 0-180 Mn 0-550 Si 0-165 
C 0-650 Mn 0-430 Si 0-220 
Cc 1-070 Mn 0-190 Si 0-140 


The oxygen content was from 0-001 per cent. to 0-002 
per cent. for the mild steel, and reached 0-003 per 
cent. for the hard—due, no doubt, to the presence of 
dissolved CO. The silicon content before the mixing 
action was 0-010 per cent. and 0-030 per cent. Mr. Perrin 
lays stress upon these figures, and states that, starting 
with a super-oxidised steel, they show the possibility, 
by the addition of carbon and manganese alone, followed 
by an intensive mixing action destined to create an 
emulsion of the steel with a thin synthetic-acid slag, 
of obtaining in a very few minutes a compact steel which 
settles perfectly in sink-head ingot moulds under a 
top layer of charcoal, without any killing additions 
whatever, the residual content of oxygen being at the 
same time extremely low. In regard to the introduc- 
tion of silicon in the steel in the course of the mixing 
action, the compositions of the slag and of the metal 
become such that a state of equilibrium is reached 
between the free oxides in the slag SiO,, MnO, FeO, 
and the iron, the silicon, manganese, and oxygen of 
the bath. When using a siliceous slag, there is a limit 
to the deoxidation of steel—a limit which cannot be 
exceeded, otherwise prohibitive quantities of silicon 
may be introduced into the metal. 

In this connection, Mr. Perrin states that certain 
specifications stipulate comparatively very low maxi- 
mum percentages for the silicon content, without having 
regard to the process followed in making the steel— 
a most unfortunate requirement, since a relatively 
high silicon content in the case of certain processes of 
| manufacture may be an indication of perfect deoxida- 
tion and of the correlative absence of inclusions. By 
| using classes of slag other than those of a siliceous 
| nature, deoxidation of the steel can be effected toa very 
| high degree and without introducing into it elements in 
any undesirable proportion. The following remarks by 
| Mr. Perrin are interesting from the economical stand- 
| point. The object in view was to secure a high- 
| quality steel, at a cost price per ingot close to that of 
| a steel of ordinary quality and, probably, insufficiently 
| deoxidised ; a decrease in the weight and number of 
| waste ends and rejections may more than compensate 
for a possible higher original cost price for the ingot. 
In regard to the slag, in everyday steel-making practice 





at 1,550 deg. C. a fluidity index of 135, the conduc- | it is not recuperated for reconditioning. The cost of 


an improvement, in this connection, upon the basic one 
mentioned first in the above table. 
With reference to the FeO, under heading (2), they 


tivity being extremely high. Such a slag, therefore, was | melting it is not ascertained separately ; 





the cost of 
melting is that of the steel and the slag together, and on 
teeming, the denatured slag is thrown out. In the 
case of the synthetic slag used in the Perrin process for 


| deoxidation, it has acquired an increased content of 
|FeO and MnO. It is melted in the first place in a 
| separate furnace, and the cost of this operation can 
jeasily be arrived at; the melting costs due to the 
|slag in ordinary steel-making cannot be lower than 
| that for melting it separately. The synthetic slag can 
| be reconditioned in the furnace used for melting it. The 
| furnace is designed for the purpose, with a graphite 
| lining for carrying out the reduction of the FeO and 
MnO which entered the slag during emulsion with the 
steel in the ladle. The used slag is poured back into 
the furnace from the ladle; it is reconditioned and 
used afresh. Another process experimented with 
consisted in reconditioning the slag by the steel itself 
deoxidised by the mixing action, a reducing agent 
being dissolved in the steel, a further agitation then 
taking place to reduce the oxides in the slag. There 
are thus in this latter case two successive mixing 
actions, and a suitable plant is required to carry out 
the operations rapidly so as not to let the steel cool 
down. 

The steel-making operations on the Perrin process 
would have the effect of exchanging the operations in 
a duplex basic Bessemer-electric furnace installation— 
namely, the complementary dephosphorisation and the 
deoxidation of the steel in the electric furnace—for two 
intensive mixings or agitations, one in the converter in 
the ordinary way, the other in the ladle, each operation 
being of extremely short duration. 








THE TRADE OF PORTUGUESE 
EAST AFRICA. 


THE geographical term Mozambique is used as the 
common way of referring to the Government-adminis- 
tered portions of Portuguese East Africa, which includes 
the districts of Manica and Sofala, controlled by the 
Mozambique Company. The country is primarily de- 
voted to agriculture, and its requirements in manufac- 
tures, and other commodities not produced locally, are 
obtained from overseas, but the total amount of the 
trade done with Portugal is not large. Only 14 per 
cent. of the total imports of Mozambique are obtained 
from the country of the administrators, and an even 
worse position is found in the export returns of the 
colony, for practically nothing but sugar is sent to 
Portugal, amounting in value to about 9} per cent. of 
the entire trade. In times of depression such as these, 
much consideration is very naturally being given to 
the possible means of increasing these figures, and 
legislation has been passed the purpose of which is 
to arrest some, at any rate, of the trading activities 
of other countries. A trade fair was held last August 
at Lourenco Marques, to bring the products of the 
colony more to the notice of the representatives of 
trading firms, and other visitors, from Portugal and 
to enable Portuguese manufacturers to display goods 
calculated to suit the needs of the local markets. A 
commercial congress was held in connection with the 
exhibition, and a visit of the Portuguese Minister of 
the Colonies was made, to assist in the work of fostering 
closer trade co-operation. 

To understand the present position with particular 
reference to British trade, it is necessary to understand 
the tariff conditions and the provisions of a Monetary 
Decree, which was passed to restrict importation solely 
to absolute necessities. Particulars of these, and much 
other matter of great value to export traders interested 
in the region, are to be found in a report recently pub- 
lished by H.M. Stationery Office, at a price of 2s. 6d. 
net, on behalf of the Department of Overseas Trade. 
This was prepared by Mr. H. A. Ford, H.M. Consul- 
General at Lourenco Marques, and has the title 
Economic Conditions in Portuguese East Africa. The 
United Kingdom still holds the greatest percentage 
share of the import trade of Portuguese East Africa, 
but the value of the business is steadily diminishing. 
The British goods taken in 1931 were only of half the 
value of those accepted in 1923. In the official classi- 
fication the United Kingdom is associated with the 
other parts of the British Empire, excluding the Union 
of South Africa, and this combination supplied 24 per 
cent. of the territory’s needs in 1931. South Africa 
occupied the second place in the list of trading com- 
munities with 21-8 per cent—an increased participa- 
tion, eens largely due to the export to the colony 
of specie. Portugal has had to be satisfied, so far, with 
third place in these statistics. Germany's trade shows 
a steady decline, while that of Japan, formerly very 
small, has a tendency to grow. The customs tarifis 
naturally favour Portuguese products, but as they have 
not resulted in Portugal obtaining ascendancy in the 
markets, various restrictions on trade have been 
instituted. 

It may be noted that most of the commodities sub- 
jected to prohibition of import are those formerly 
supplied, to a very large extent, by the United Kingdom. 
In the interest of restricting imports to absolute neces- 





sities, the Government has prepared a list showing 
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what is thought to be the order of relative importance 
to the colony, as a whole, of the various goods obtained 
from outside. The transfer of funds necessary for the 
purchase of imports is only authorised in the order of 
this preferential list. In it State needs come first, 
then food and clothing, followed by medical and 
surgical supplies. Machinery, fuels, oils and lubri- 
cants, seeds and agricultural implements, occupy the 
next priority classification. Funds for the payment of 
interest on capital actually employed in the colony 
constitute the next grade in the scale, while syrups, 
wines, liqueurs and spirits of Portuguese origin follow, 
and take precedence over coal, petrol, paraffin, mineral 
oils, soap, glass, ropes, and unworked timber. Provi- 
sision is made for a temporary prohibition of imports 
of any of the various classes of goods where there is an 
indication of the existence of excessive quantities in 
the markets. The transfer of funds for business in 
other materials and manufactures is only sanctioned 
when there is a balance available in the Exchange 
Fund, after the requisitions for the greater necessities 
have been satisfied. Permission, however, is given to 
the Governor-General to allow the entry of certain 
quantities of the productions in this category, but 
only from Portugal if that country does actually 
produce them. 

The agricultural machinery required by Portuguese 
East Africa consists mainly of ploughs, pumps for 
irrigation purposes, cultivators, and tractors. German 
holds the premier position in this category, and thoug 
the market is but small at present, it must grow as 
agricultural development proceeds. The same remark 
applies to agricultural implements, in certain classes 
of which, such as spades and shovels, matchets and 
cane knives, the United Kingdom has the greatest 
of the trade. Industrial machinery has also provided 
the British Isles with a good market, but Germany has 
quite a fair share of the total. In view of the desire 
to encourage the development of industrial enterprises, 
it must be anticipated that the demands for machinery 
will increase. Commercial motor vehicles, the import 
of which is not restricted, seems to offer a good 
opportunity for British producers in a field where 
the amount of business done so far has been very 
small. 

In the textile market’ the United Kingdom plays a 
large part, but other producers are alive to the value 
of the trade and, in certain cases, are better able to 
meet the particular needs of the native population. 
There is a certain demand for iron and steel, in bars and 
plates, which is mainly met by Great Britain, but 
German producers have a conspicuous lead in the 
supply of railway materials. The restriction of imports 
must naturally reduce the value of the United Kingdom 
trade with the colony, in common with that of other 
foreign countries, as the desire is now markedly shown 
to dispense, as far as possible, with non-Portuguese 
imports. It must not be taken, however, that the 
markets are closed to the outside world. Really 
serviceable goods, supplied promptly, and exactly to 
requirements as regards quality and price, will still 
be in demand, and the maintenance of the position of 
firms of British origin in the market will largely 
depend on how far they meet these conditions relatively 
to their competitors. 








ARTIFICIAL LIGHTING ON THE LoNDON UNDERGROUND 
Rarttway.—The London Electric Railway Company 
have recently been improving the artificial lighting 
at a number of their stations by raising the general level 
of the illumination rather than by increasing the in- 
tensity. At Hyde Park Corner, for instance, a luminous 
beam system of overhead lighting has been installed 
in the king hall. This encircles the whole ceiling 
and follows the contour of the walls, from which it is 
distant about 4 ft. 6in. The fittings are rectangular 
bronze units 18 in. by 12 in. long and are each equipped 
with two 40-watt lamps placed behind pressed Equiluxo 
glass dishes spaced some 3 in. apart, so that a continuous 
band of lighting is formed. The effect is to illuminate 
the outer edge of the booking hall to a greater intensity 
than the centre, thus producing an impression of spacious- 
ness. At Marble Arch the same system is used, an 
even greater sense of spaciousness being obtained by 
placing the units at the junctions of the walls and 
ceiling. In this case the glassware is satin finished 
instead of opal, and each unit carries one 60-watt lamp. 
At Manor House, 24-in. flat opal dish ceiling fittings are 
used. These each contain three 60-watt lamps and are 
placed below a domed reflector, so as to distribute the 
light evenly over the entire area of the hall. At Arnos 
Grove, on the other hand, silvered glass reflectors 
equipped with 500-watt lamps are employed, while at 
Bounds Green the booking hall is illuminated on the 
totally indirect system, a number of silvered glass 
reflectors mounted in suitable housings being fixed on the 
top of the booking kiosks. As at the other stations on 
the Southgate extension, the platforms are lighted by 
fittings installed in a narrow soffit below the barrelled 
ceiling. The fittings we have described were manu- 
factured by the General Electric Company, Limited, 
Magnet House, Kingsway, London, .C.2, who also 
supplied the installation material and control equip- 
nent. 





THE INFLUENCE OF VOLATILE 
CHLORIDES ON MAGNESIUM 
AND ON COPPER.* 

By J. D. Grogan, B.A., and T. H. Scuorrep, M.Sc. 


Durine the course of the investigation of the effect 
on the soundness of aluminium castings of treatment 
of the molten metal with the vapour of volatile chlorides, 
the influence of these materials on magnesium and on 
copper was also examined. The apparatus employed 
for treating magnesium with the vapours of volatile 
chlorides was the same as that employed for the treat- 
ment of aluminium, and has already been described.t 
The same test ingot cast in an open sand mould 3 in. 
in diameter and 3 in. deep was also employed, although 
it was realised that the readiness with which molten 
magnesium takes fire when exposed to the air might 
render manipulation difficult. The moulding sand 
was mixed with sulphur and borax to reduce the tend- 
ency of the metal to ignite in the mould. Flowers of 
sulphur were sprinkled on the surface of the metal 
in the mould for the same purpose. The moulds were 
used after surface drying. 

Three pounds of meta] were melted in a covered steel 
crucible under the following flux: Calcium fluoride, 
40 grammes; sodium fluoride, 60 grammes; potas- 
sium chloride, 330 grammes (11} oz.); magnesium 
chloride (anhyd.), 900 grammes (2 lIb.). One sand 
mould (No. 1) was filled with metal at 720 deg. C. and 
was at once covered with a crucible lid. The crucible 
was then returned to the furnace and 1} Ib. of new 
metal were added. When molten, the metal was 
treated with 6 c.c. of titanium tetrachloride, a quantity 
approximately equal to 2 c.c. per pound of metal. 


part | The treatment proceeded very quietly, no fumes being 


evolved unless the rate of addition of the reagent was 
high. After treatment, a second sand-casting was 
poured at 720 deg. C. (No. 2). A further 14 lb. of metal 
were added to the charge, which, when completely 
molten, was treated with approximately 4 c.c. of 
titanium tetrachloride per pound of metal. After 
treatment another sand-casting was poured at 720 deg. 
C. (No. 3). The procedure was repeated using 8 c.c. of 
reagent per pound of metal, from which casting No. 4 
was poured. As treatment proceeded the tendency of 
the metal to take fire on pouring decreased. The 
castings were cut vertically down the centre and the 
cut surfaces were polished, and etched in a 5 per cent. 
alcoholic solution of acetic acid. No evidence was 
obtained that the treatment influenced the grain-size, 
which was large in all cases. 

The material in all cases had the appearance of 
being very sound and free from gas cavities except near 
the top surface, where occasional elongated cavities 
occurred, probably due to gas. Determination of 
density of half-sections of the castings gave the following 
results: Nos. 1, 3 and 4, 1-736; No. 2, 1-732. Burning 
of the surface of the metal in the mould would assist 
the escape of any gas which may be liberated during 
solidification ; such burning was most marked in casting 
No. 1, and it is probable that the high density of that 
casting is due to this cause. Ingot No. 2 burned only 
slightly during solidification. The bulk of the metal 
was sound, whilst elongated cavities, probably due to 
gas, occurred just below the upper s In ingot 
No. 4, no cavities, except the central shrinkage cavity, 


appeared. 

"Tafa of Carbon Tetrachloride on Magnesium.— 
The influence of carbon tetrachloride on magnesium 
was examined in a similar manner. This reagent was 
not absorbed so completely as was titanium tetra- 
chloride. During treatment, occasional bubbles of 
very black vapour escaped; presumably carbon 
tetrachloride or a decomposition product charged with 
carbon. Owing probably to the experience in manipu- 
lation gained during the experiments carried out with 
titanium tetrachloride, the tendency of the molten 
metal to take fire in the mould was not so marked in 
this series. Again, the treated metal was superior to 
the untreated in this respect. 

Density.—The castings were cut as before, and the 
density of one half of each wasdetermined. No. | gave 
1-726; No. 2, 1-700; No. 3, 1-734; and No. 4, 1-740. 
The cut surfaces were polished. In all cases the body 
of the metal appeared very sound. The polished 
surfaces were etched as before. In all cases the 
crystals were large; the treatment appeared to exert 
no influence on their size. 

Attempt to Prepare a l'itanium-Magnesium Alloy.—In 
the experiments described above, in which titanium 
tetrachloride was passed into molten magnesium, little 
or no gas escaped during treatment. It was concluded 
that the chloride was reduced by magnesium, with the 
formation of magnesium chloride and possibly titanium 
or a titanium-magnesium compound 

TiCl, + 2Mg = Ti + 2MgCl,. 


* Paper read before the Institute of Metals, on 
Thursday, March 9, 1933. Abridged. 
{ See ENGINEERING, vol. cxxx, page 340 (1930), 





This method appeared to afford a ready means of 
introducing titanium into magnesium, and was employed 
in an attempt to prepare such an alloy. Molten mag- 
nesium was treated with sufficient titanium tetra- 
chloride to produce an alloy containing 10 per cent. 
titanium. The reaction proceeded very quietly. When 
all the chloride had been added, the molten metal was 
cast. This metal was found to contain 0-08 per cent. 
titanium. Much of the material remained solid in the 
crucible and in the pot employed for the delivery of 
titanium tetrachloride. These residues were impreg- 
nated with magnesium chloride. Attempts to melt 
these materials failed, as the melting point was so 
high that magnesium volatilised and caught fire before 
the main part of the material melted. 

Treatment of Copper with Volatile Chlorides.—The 
metal employed in these experiments was high-grade 
cathode copper of the following composition by analysis : 
Copper, 99-96 per cent. ; iron, 0-002 per cent.; arsenic, 
0-015 per cent.; oxygen, 0-003 per cent. Batches 
of 11-5 lb. of copper were melted under charcoal and 
treated successively as described above with 0-3 c.c., 
0-6 c.c., and 2-4 c.c. of titanium tetrachloride, and 
2-4 c.c. of carbon tetrachloride per lb. of metal. Copious 
fumes were evolved during treatment. After treat- 
ment, a cylindrical casting similar to those previously 
described was poured in sand from each batch at 
approximately 1,150 deg. C. During pouring, a stream 
of nitrogen was directed on the metal. The density 
of a half-section of each casting was determined, and 
the following results were obtained :— 











Taste III. 
C.c. per Ib. of Copper. 

Density. 

TiCl,. CCls. 
0 — 7-644 
0-3 - 7-598 
0-6 - 7-644 
2-4 — 7-937 
oa 2-4 7-889 








The cut surface of each casting was polished and 
etched. The treatment appeared to exert no influence 
on the grain-size. All the castings contained numerous 
blow-holes, particularly rear the surface. Experi- 
ments similar to those described above were carricd 
out on copper protected by a borax flux. Aftcr 
treatment with 2-4 c.c. of titanium tetrachloride and 
carbon tetrachloride, respectively, the metal was 
cast in a 3-in. diameter sand mould and a 1-in. diameter 
chill mould. Density measurements of cropped 1-in. 
diameter chill-bars and of halves of the sand-castings 
gave the following results :— 














Tasie IV. 
Density. 
Chloride Used. 
1-in. Casting. 3-in, Casting. 
ee, ca. as._ | 8-127 8-087 
Titanium tetrachloride 7-996 7-877 
Carbon tetrachloride 8-464 


ea | 8-898 


The results show that after treatment with titanium 
tetrachloride the metal is very unsound. This is 
probably due to the action of titanium tetrachloride 
on the flux, which became very viscous, and apparently 
failed to cover the metal completely, and so allowed 
the access of oxygen from the air to the metal. During 
treatment with carbon tetrachloride the flux remained 
very fluid. 

The material treated with carbon tetrachloride gave 
a density figure so high that it was expected that it 
would possess a high electrical conductivity. To mea- 
sure this, the l-in. diameter chill cast bar was cold- 
rolled to 0-5 in. in diameter, and electrical conductivity 
measurements were made on a bar machined from this 
rolled material both in the “as rolled” condition 
and also after annealing for 30 minutes at 700 deg. C. 
The conductivity values were unexpectedly low and 
the material was analysed, and found to contain the 
following impurities: Iron, 0-080 per cent.; nickel, 
0-022 per cent.; insoluble, 0-007 per cent.; and 
chromium, trace. The analysis of the bar suggested 
that the metal was contaminated by corrosion products 
derived from the nickel-chromium-iron alloy tube 
employed to deliver the chloride. This tube became 
red hot during treatment. 

To avoid excessive heating of the tube, a Salamander 
tube considerably longer than the inverted crucible 
previously employed was constructed by the Morgan 
Crucible Company, and used in order to keep the metal 
tube well above the melting furnace. When this 
attachment was used, the metal tube did not become 
excessively hot. Another batch of 16 lb. of copper 
was treated with 3-6 c.c. of carbon tetrachloride per 
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lb. of metal delivered through this apparatus, and | 
castings were made as before. The l-in. diameter 
chill-cast bar (B) was rolled, and measurements of 
density and electrical conductivity were made as before. 
The conductivity values given by bar B were superior | 
to those of the first bar, but were still unsatisfactorily 
low. Analysis showed as impurities only 0-028 per | 
cent. of iron and 0-0025 per cent. of oxygen. It 
appears, therefore, that a very small amount of iron, 
in the absence of sufficient oxygen to convert it into 
oxide, exerts an influence on the conductivity of copper 


more serious than that reported by Hanson and Ford.® | 


FOR THE BERMUDA RAILWAY. 


In spite of its high initial cost, electrical transmission 
has come into general favour for internal-combustion 
locomotives and rail cars, and at the present time, 
there are relatively few vehicles of either type running 
with alternative forms of transmission. As is well 
known, electrical transmission overcomes the difficulties 
associated with obtaining the high starting torque 
required in rail service, and of varying the transmission 
ratio as demanded by the running conditions, and it has 
the further advantage that the power unit can be con- 
trolled from any part of the train. Hitherto, it has 
not been regarded as practicable to embody all these 
features in any form of mechanical transmission, but 
this has now been done in the case of two 300-h.p. 
petrol-locomotives recently supplied by Messrs. The 
Drewry Car Company, Limited, River Plate House, 13, 
South-place, E.C.2, to the Bermuda Railway Company, 
the locomotives being actually built at the Preston 
works of Messrs. The English Electric Company, 
Limited. 

One of the locomotives is illustrated in Figs. 1 to 8, 
annexed and on pages 677 and 680, and it will be noticed 
that it embodies a number of the features successfully 
employed in the 120-h.p. rail coaches supplied by 
Messrs. Drewry to the same company in 1931, and 
described in Enorererrno, vol. cxxxii, page 435 
et seq. (1931). In place of the 115-h.p. Parsons engine 
used in the rail coaches, two 150-h.p. engines of the 
same make are fitted in the locomotive, each engine 
having its own gearbox and being mounted in an 
independent bogie unit. As in the rail coaches, the 
gear boxes are of the Wilson-Drewry type, and were 
manufactured by Messrs. The E.N.V. Engineering Com- 
pany, Limited, Willesden ; they have five speed changes, 
but the boxes are naturally of heavier construction to 
tranamit the higher powers used. A view of one of 
the bottom plates in the gear box, with the brake 
bands and actuating mechanism in position, is given 
in Fig. 4. It will, of course, be appreciated that only 
one of the control fingers will be in the position shown 
when the box is actually in use. An important feature 
peculiar to the new locomotives is that the speed 
changes are effected on a patented electro-pneumatic 
system, developed by Mr. W. J. Wakley, of the 
Drewry Car Company, and it is this feature that enables 
remote control to be adopted if required, and ensures 
that the gear boxes on the two bogies of the locomotive 
are operated in synchronism from a common control 
desk. The latter is essential to ensure that the whole 
load is not momentarily thrown on to one engine, and 
is facilitated by the automatic compensation for wear 
which is a well-known feature of the Wilson gear box, 
and is shown in Fig. 4. 

Before describing this control system, it will be 
convenient to refer to the general construction of the 
locomotive. The latter is designed for 4 ft. 8} in. 
gauge, and has a length over headstocks of approxi- 
mately 42 ft. The width is 8 ft. 6 in., the height is 
ll ft., and the rigid wheelnase is 7 ft. The bogie 
centres are approximately 20 ft. 6 in. apart. As will 
be clear from Fig. 5, the two bogies are symmetrical 
about the central plane of the locomotive, so that the 
engines revolve in opposite directions, and the drive 
from the gear box is to the inner bogie axle in both 
cases. A conventional steel body is fitted, divided into 
an engine compartment at each end with a luggage 
compartment between them, Strictly speaking, there 
are no separate driver's compariments, the controls 
being mounted on a desk at the cuter end of each of 
the passages beside the engine on the right-hand side. 
As the engine is covered by a light steel casing, however, 
as shown in Fig. 3, this passage in effect constitutes a 
driver's compartment. The gear boxes actually lie 
under the luggage compartment, from which they can 
be readily reached through suitable openings covered 
by detachable, floor plates. The underframe is built 
up of rolled steel channels and plates, riveted together 
and braced to withstand the running and buffing 
shocks, Cast-steel bogie centres and side rubbing 
pe. without rollers, are fitted, the bogie centre castings 

ing similar to those on the existing rolling stock. 
The bogie side frames consist of steel plates, the cross 
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Fie. 1. 





members being made up of plates and rolled steel 
sections. Steel disc wheels are employed, the tyres 
being shrunk on and secured by four welds. The 
latter are made electrically and no studs are used. 


with a pressure of from 10 tons to 12 tons per inch of 
wheel seat diameter. The axles are of forged steel 
to B.S.I. specification, and are machined all over, 
with the journals highly polished. The axle boxes are 
of cast steel with white-metal lined gun-metal bearings. 
They are fitted with cast-iron sponge boxes. Lubrica- 
tion is by syphon from a reservoir cast in the top of the 
axle box, and also by pads in contact with the journal, 
and dipping into the oil in the bottom of the sponge 
box. Cast-steel axle-box guides are secured to the 
bogie side frames by means of fitted bolts, the guides 
being fitted with steel wedges for adjustment. The 
laminated bearing springs rest on the top of the axle 
boxes in recesses. They carry the bogie frame by 
adjustable steel eyebolts from steel brackets secured 
to the side frames by means of cold turned rivets. The 





* Journ. Inst. Metals, vol. xxxii, page 335 (1924). 


axles extend beyond the journals to carry balanced 








The wheels are hydraulically pressed on to the axles | 





GENERAL ViEW OF LOCOMOTIVE. 


Fie. 2. Bogirz AssEMBLY. 


cranks and coupling rods, as shown in Figs. 2 and 8. 
The coupling rods are of high-tensile steel, machined 
allover. The cranks are of cast steel, and are securely 
keyed and clamped to the axles. 

As already stated, the two engines are of the Parsons 
| type, supplied by Messrs. The Parsons Oil Engine 
|Company, Limited, of Southampton. A number of 
engines manufactured by this firm have been described 
in our columns, and it will be recalled that they are 
primarily designed for marine or stationary work. 
| Only minor modifications are required to render them 
| suitable for locomotive work, and it has been found 
| that the sturdy design, which is essential for marine 
| use, has ensured a high degree of reliability on the 
| models fitted to the earlier rail coaches for Bermuda. 
The engine actually employed on the locomotives is an 
eight-cylinder model developing 157 brake horse-power 
}at 1,620 r.p.m. The chief modifications which have 
| been made to the engines consist of increasing the 
| capacity of the water passages and the oil sump, 
| fitting a fin plate to the latter to assist oil cooling, and 
| fitting larger capacity oil pumps. Each engine is 
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Fie. 3. Controt CoMPARTMENT. 


coupled to its gear box by a hollow shaft fitted with a 
Hardy-Spicer metallic coupling at each end, and with an 
intermediate pedestal support. The gear box is 
generally similar to that fitted to the rail coaches, but 
is of larger size, and as stated, is fitted with electro- 
pneumatic control. The latter, of which the con- 
nections can be seen in Fig. 2, is extremely ingenious. 
The general arrangement of the Wilson gear box is 
now well known, and was described in some detail 
when we dealt with the rail coaches. As regards the 
control system on the locomotive boxes, the gear- 
changing air cylinder, which was mounted above the 
box on the rail coaches, has been located within the 
box in a vertical position in the locomotives, enabling 
a more direct connection to be made with the rocking 
plate by means of which the gear bands are actually 
tightened. The final drive from the gear boxes to the 
axles is by inverted tooth silent chains of the Westing- 
house-Morse rocker type. There are two chains per 
bogie, as clearly shown in figures 2 and 8. 

The essential element in the control mechanism 
consists of an inclined air cylinder, mounted above the 
box as shown in Figs. 2 and 7, the piston of which is 
directly connected to a cross-head sliding in a guide 
frame. In Fig. 2, this crosshead is in the extreme for- 
ward position, and it will be seen that it is connected 
by links to a bent lever mounted on a cross-shaft above 
the box. The other end of this cross-shaft is coupled to 
the selector camshaft, so that it is evident that the 
position of the cross-head determines the gear to be 
engaged. This position is located by means of detents. 
The control desks are extremely simple, and control 
of both the gear-boxes is effected by means of only 
one small hand lever, which, incidentally, is detachable 
and is used also to operate the reversing gear, but can 
only be withdrawn from the change-speed gate in the 
neutral position. To follow the action, it may be 
assumed that the locomotive is running on one gear and 
that the driver wishes to make a change either up or 
down. The lever moves straight through the gate, 
which is provided with six side slots, corresponding to 
the, five gears and the neutral position, and when the 
lever is brought opposite the appropriate side slot, but 
is not moved sideways into the slot, the gear is pre- 
selected without being engaged. Actually, in these 


circumstances, an appropriate electrical contact is | 


made which completes a circuit through one of the 
magnetic valves, of which eight can be seen on the 
right-hand side of the box in Fig. 2. Air is then 
delivered to one of the detent-operating cylinders, two 
of which can be seen above the cross-head guide frame 
in Fig. 2, and the detent is moved into the path of the 
cross-h When it is required actually to engage the 
gear, the control lever is moved sideways into its 
slot. This action completes another electrical circuit, 
energising another of the magnetic valves which 
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admits air to the appropriate end of the inclined 
air cylinder. The cross-head then moves either 
forward or backward until it is held by the detent, 
and as the same action admits air to the main air 
cylinder, the gear is engaged. 

As the two ends of the crosshead guide frame con- 
stitute positive stops, corresponding to top gear and 
neutral, only four detents are necessary. As already 
mentioned, two of the air cylinders for operating these 
detents can be seen above the frame in Figs. 2 and 7, the 
other two being below, and behind the framing in the 
illustrations. It will be clear that it may be necessary 
to admit air to either end of the crosshead cylinder, 
according to whether a change up or down is required, 
and there are therefore two magnetic valves for admit- 
ting the air, one corresponding to each end of the 
cylinder. The required valve is selected by an ingenious 
arrangement on the switch operated by the gate-change 
lever. In effect, the portion of the lever through which 
the switches are actually closed has a certain degree of 
freedom in the direction of the main fore-and-aft move- 
ment, and will, therefore, occupy a different position 
with respect to the lever itself, when the latter is 
opposite one of the side slots, according to whether the 
lever has previously been moved in one direction or the 
other. This difference of position is taken advantage of 
to close the appropriate switch on one or other of the 
crosshead-cylinder magnetic-valve circuits. Reference 
has been made to the purpose of six of the magnetic 
valves shown in Fig. 2. The remaining two are <eualined 
to select the forward and reverse positions of the final 
transmission bevels, the actual engagement being 
effected by one or other of the two diaphragm cylinders 
clearly visible in Fig. 2. It is impossible to operate 





| either of these cylinders unless the gear is in neutral, 
the same arrangement being employed as in the rail 
coaches. 
| The body shown in Figs. 1, 5 and 6, is of steel, 
| and is fitted with a pair of sliding doors, with a 6-ft. 
opening, on each side of the luggage compartment. 
The engine compartments have one door, fitted with a 
| drop light, on the driving side only, a drop light being 
also fitted on the opposite side and fixed lights at the 
/end. Westinghouse air-brake equipment is fitted for 
| operating the brakes from either end of the locomotive, 
and for those on the trailer cars, and hand screw 
brakes are provided in addition. The latter operate 
on all the locomotive wheels, and are operated inde- 
pendently from each end. ABC combined buffing and 
draw-gear of the central type, shown in Fig. 5, is fitted 
at each end of the locomotives, and the equipment 
also includes a light cow-catcher at each end. The 
throttle controls are mechanically operated by means 
of rods and chains forming a complete circuit of the 
locomotive frame. They are arranged so that the 
throttles will close automatically in the event of 














Fic. 4. Brake Banps AssEMBLED ON GEraR-Box P arte. 


a fracture or discontinuity in the control system. 
Arrangements are made so that the locomotive can 
operate with one engine cut out when pulling light 
loads. The reverse gear is arranged so that it can be 
moved by hand and locked in the neutral position 
if required. The fuel tanks hold approximately 130 
gallons, and the supply is maintained by A.C. 
mechanical pumps driven by the engines. 

Two air compressors are mounted on each bogie, 
driven from the transmission shaft by roller chains. 
The air is passed through cooling coils, and thence by 
flexible line to the piping on the underframes and 
on to the brake reservoirs. A whistle is fitted at each 
end of the locomotive. Electric starters are fitted to 
each engine, and there are two batteries of large capa- 
city connected in parallel for lighting the trailer cars 
through jumper plugs and cables. There is a dynamo 
on each bogie, driven by roller chain from the trans- 
mission shaft. The locomotive has head and tail lights 
at both ends, and also interior lights. A small lamp is 
also fitted on each control desk, constituting tell tales 
in the engine lubricating system. Each engine is 
provided with a large radiator mounted in the end of 
the coach, as shown in Fig. 1. Hand starting gear is 
fitted in addition to the electric starters 
mentioned. This gear is operated from the right-hand 
side of each bogie through the medium of bevel gears 
and roller chains, and is on similar lines to that fitted 
to the rail coaches. 

Tests, at which we were present, were carried out 
before the locomotives were despatched to Bermuda. 
A train made up of the two locomotives and two 
trailer coaches was taken under the power of one of the 
locomotives from the builders’ yard on to the Preston- 
Longridge line, and as it was necessary to cross the 
marshalling yard at Preston, a considerable amount of 
manceuvring was necessary. Although the driver had 
had little previous experience in handling the train, 
the smooth pick up from rest and the ease with which 
the train could be handled were very noticeable. It was 
also evident that it was easily possible to change gear 
without any perceptible jerk on re-engagement. Two 
runs up to Longridge and back were made, one with 
each locomotive in action, the other being run with the 
final bevels in the neutral position. The train was 
loaded with deadweight to give a total weight of about 
95 tons. The run from Preston to Longridge is about 
7 miles in length, and constitutes a practically con- 
tinuous rise with a maximum gradient of 1 in 50, and 
it was evident that the engines were running well 
within their capacity at every point on the route. There 
were several checks, and the journey was performed at 
an average speed of 23 m.p.h. It may be mentioned 
that the conditions in Bermuda are quite unsuitable 
for high speeds, a maximum speed below 30 m.p.h. 
fulfilling all conditions 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 

Stoneware and Fibre Conduits.—The supply of 52,000 
yards of 4-in. fibre conduit and 14,000 pas A of 4-way 
glazed stoneware conduit. The Melbourne City Council ; 
Au 14. (Ref. No. B.Y. 7,595.) 

eterinary Instruments.—The supply of medical and 
surgical instruments and supplies required by the 
veterinary service. The Egyptian Ministry of Agricul- 
ture, Cairo; August 17. (Ref. No. B.Y. 7,592.) 

Electric Lamps.—The supply under an annual rate 
contract of metal-filament lamps of vacuum and gas- 
filled types, also carbon-filament lamps, as required for 
the year commencing November 1, 1933. The Indian 
Stores Department, Simla; August 14. (Ref. No. A.Y. 
11,853.) 


Wire Nails, Fencing Materials, &c.—A firm in South 
Africa is desirous of receiving quotations from United 
Kingdom manufacturers of wire nails and fencing 
materials, standards, &c. (Ref. No. G.Y. 12,696.) 


PERSONAL. 

Mr. Craupe Taytor, O.B.E., director of the British 
Industries Fair, has received the decoration of C.V.O. 
from H.M. The King. 

Messrs. Toe Patent Gear AND METAL HARDENING 
Company, Limirep, 69, Horseferry-road, Westminster, 
London, 8.W.1, have just completed an arrangement 
with Messrs. I. G. Farbenindustrie A.-G., Frankfurt-am- 
Main, Germany, for the use of the Shorter process in 
most of the Continental countries. 

Messrs. AVELING AND Porter, LIMITED, are to transfer 
their business from their existing works at Rochester 
to a new factory at Grantham, Lincolnshire. The trans- 
fer will commence in two or three months’ time and will 
occupy from five to six months. The new factory com- 
prises lofty brick-built shops, all arranged in bays 500 ft. 
long and standing on a site covering 30 acres, 

The registered and administration offices of Messrs. 
Tas Horsetey Bripce anp Enotverrinc Company, 
Limitep, have been moved from 85, Lionel-street, 
Birmingham, to Horseley Works, Tipton, Staffs, 

At the first meeting of the new Committee of the 
Association of Consulting Engineers, Mr. A. M. Sitar, 
M.Inst.C.E., was unanimously elected chairman for the 
ensuing year. 

In recognition of his generosity to the City of Coventry 
and of his eminent services in connection with the modern 
industrial development of the City, the honorary freedom 
of the City of “eat! has been conferred upon Sm 
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As from Saturday, June 24, the address of the Leicester [Prine 37,50 is Bertin: Julius Gpeiage 
Branch of Messrs. Tae Generat Extecrric Company, Praktiache "Baustatik. By Dn.-Inc. Srurmax Sancd 
Limirep, will be Magnet House, 33, Rutland-street, Berlin: Verlag “ Der Bau-Kurier,” G = bt [Price 
Leicester. } ‘ ’ i in 

18 marks. 

The London office of the Lerezia INTERNATIONAL Department i, Overseas Trade. No. 544. Economic and 
InpustTries Autumn Farr, which opens on August 27, Trade Conditions in the United States of America. 
has been removed to 34-36, Maddox-street, London, W.1. February, 1933. Report by H. O. CHALELEY. 

anita ieee [Price 4s. net.) No. 545. Report on Economic Condi- 
tions in Algeria, Tunisia and Tripolitania in 1932. 
CONTRACTS. vice 3s. 6d. net.] London: His Majesty’s Stationery 

Messrs. Maroont’s Wriretess Tetecrarn Company, Competitive Design of Steel Structures. By P. Russe.n 
Liurrep, Marconi House, Strand, London, W.C.2, have and G. DoweE Lt. London: Chapman and Hall, 
received the order from the Norwegian Government for Limited. [Price 2ls. net.] 


and Reports, 
Safety in the 
. & 


International Labour Office. Studies 
Series F. Second section (Safety No. 6). 
Manufacture and Use of Celluloid. London: 
King and Son, Limited. [Price 4s. net.] 


the transmitter for the new 20-kW broadcasting station 
to be erected at Trondhjem. This will be designed and 
built in England at the Marconi Works, Chelmsford. 

Limitep, Faraday 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The very restricted make 
of Cleveland pig iron does not fully cover the moderate 
present needs, and the small accumulat ion at the blast- 
furnaces is steadily diminishing at a rate which encourages 
the hope that ironmasters will soon be tempted to enlarge 
output by re-kindling one or two idle blast-furnaces. 
Merchants have not a great deal of iron on hand. Terms 
of sale for shipment to foreign destinations are still a 
matter of individual bargaining, and vary rather consider- 
ably. Demand from abroad is, if anything, a little 
better, but is still very small, and ‘comparatively very 
low rates are readily accepted to secure overseas business. 
Prices for other trade are steady and firm. Local 
consumption is slowly increasing, and sales to home 
buyers at a distance show slight improvement, whilst 
further transactions with customers in Scotland are 
expected to be put through. No. 3, g.m.b., is 62s. 6d. 
for local use, 64s. 6d. for supply to North Eastern buyers 
beyond the Teesside area, and 62s. 9d. for delivery to 
firms in the Glasgow area. No. 1 is at a premium of 
2s. 6d., and No. 4 foundry and No. 4 forge are each at a 
discount of ls. 

Hematite.—The unsatisfactory statistical condition of 
the East Coast hematite branch of the trade —— values 
of that commodity at a low level. Demand is, however, 
gradually growing and promises to absorb the limited 
make in the near future. Meanwhile, the rather heavy 
stocks are increasing somewhat. The holdings of 
merchants are fairly large, but second hands, though 
anxious to reduce the quantities at their command, are 
disinclined to undersell producers. Local users are 
taking rather larger supplies than of late, and further 
sales to Sheffield and to Wales are likely, but as yet little 
expansion of overseas buying is reported, owing to the 
severe Continental competition in foreign markets. 
Quotations for overseas business and for home trade are 
unchanged, but while an upward turn in values for home 
consumption is expected, export prices are not firm. 
Recognised market rates remain at 59s. for ordinary 
qualities, and 59s. 6d. for No. 1 iron, f.o.t. and f.o.b. 

Foreign Ore.—Sales of foreign ore are few and small. 
Consumers still have heavy deliveries to accept against 
old contracts. The nominal price of rubio, of 50 per 
cent. quality, remains at 15s. 3d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is a 
shade firmer, but local consumers have little occasion 





Messrs. Gent AND COMPANY, : 
Works, Leicester, have supplied the “ Pul-syn-etic ’ | Offentliche Heizkraftwerke und Elektrizitatswirtschaft in 
electric clocks now being used throughout the World Stdadten. By Dr.-Inc. E. Scuvrz. Berlin: Julius 
Economic Conference in London. Springer. [Price 28-50 marks.] 


The Empire Forestry Handbook, 1933. Edited by W. A. 
Roupertson. London: The Empire Forestry Associa- | 
tion. [Price 5s. net.) 

Die Bestimmung der Diaimpfung von Drehschwingungen 
einer Flugmotorkurbelwelle. By Dtrw.-Inc. J. L. | 
Mansa. Copenhagen: Levin and Munksgaard. 

The Statesman's Year Book, 1933. Edited by Dr. M. 
Epstein. London: Macmillan and Company, Limited. 
[Price 20s. net.) 

Mechanical Refrigeration. 


Messrs, Joun I. THornycrorr anp Company, Limrrep, 
have been awarded the contract for the re-boilering 
of the Brazilian battleship Minas Geraes. Messrs. 
Thornycroft’s latest type of oil-burning water-tube 
boilers will be employed. The Minas Geraes, which was 
built on the Tyne before the war, has a displacement 
of 19,200 tons, Messrs. Thornycroft fitted new engines 
and boilers on the two Brazilian cruisers, Rio Grande do 
Sul and Bahia, in 1926. 





Fourth Edition. By Hat | 


= =z WILLIAMS. London: Sir Isaac Pitman and Sons, | 
Britisn STANDARD SrecrricatTion ror "Bus Bars.— ———_. Py ots — No. 546 Beonoméic 
The revised edition of British Standard Specification Conditions in Belgium in 1932. | Report. 


No. 159 for "bus bars and ‘bus bar connections, which 
has been issued by the British Standards Institution, is 
of importance for three main reasons. In the first place, 
the new specification is —— to ‘bus bars surrounded 
by air, oil, solid or semi-solid insulating materials, whereas 
the original specification dealt only with "bus bars in air. 
Secondly, the specification deals fully with the important 
question of clearances to earth and between phases ; and 
thirdly, this specification is the first of a series of revised 
specifications incorporating new temperature limitations. 


Reyntiens. Together with an Annex on the Grand 
Duchy of Luxemburg. London : 
Stationery Office. [Price 4s. net.] 

Minutes of Proceedings of the Institution of Civil En- 
gineers. Vol. 233. 1931-1932. Part I. Edited by 
H. H. Jerrcorr. London: Offices of the Institution. 

Reinforced Concrete Water Towers, Bunkers, Silos and | 
Gantries. By W. 8. Gray. London: Concrete 
Publications, Limited. [Price 10s.] 

Merchant Ships and Shipping. By Ernest W. Biock- 


| 





It is designated No. 159-1932, and is obtainable, price Poe, re . 
2s. 2d., poat free, from the British Standards Institution, | ie ad ¥en ¢ Eenest Boum, Lenited. (Feiss 
Publications Department, 28, Victoria-street, London, United States Department of Labour. Bureau of Labour 


8.W.1. Statistics. Bulletin No. 579. Wages and Hours of 
Labour Series. Wages and Hours of Labour in the Boot 
and Shoe Industry, 1910-1932. Washington: Super- 
intendent of Documents. [Price 10 cents.] | 


Brtrisa Science Gurip.—-The annual general meeting 
of the British Science Guild was held at the Mansion 
House, London, on June 1%. The chair was occupied | Willing’s Press Guide. Sixtieth Annual Issue. 
by the Lord Mayor of London, Sir Percy W. Greenaway. Willing Service. [Price 2e. 6d.] 

In the absence, owing to illness, of the chairman of the | University of Oxford. The Old Ashmolean. The Oldest 
Council of Management, Sir Richard Gregory, the annual Museum for the History of the Natural Sciences and 
report of the Council was presented by Lieutenant- Medicine. By Dr. R. T. Guntuer. Oxford: The 
Colonel Sir Arnold T. Wilson. He stated that in spite University Press. [Price 5s.] 

of difficult times, the activities of the Guild had been | An Introduction to Aeronautical Engineering. Vol. III. 
fully maintained, and that its efforts to promote the Properties and Strength of Materials. By J. D. Hapvon. 
knowledge and appreciation of science in every branch London: Sir Isaac Pitman and Sons, Limited. [Price 
of life continued unabated. The financial position of 8s. 6d. net.) 

the Guild, however, was unsatisfactory, and the Council | Materials of Aircraft Construction. By F. T. Hrrx. 
invited the present supporters 10 assist in obtaining London: Sir Isaac Pitman and Sons, Limited. 
further subscribers. The other business of the meeting 208. net.] 

comprised the election of Lord Melchett as president of | Commission Internationale de I'Eclairage. En Succession 
the Guild in succession to Sir Samuel Hoare, Bart., who a la Commission Internationale de Photométrie. Papers 
had been compelled, owing to pressure of public work, Eighth Session, 
to resign the presidency at the completion of his three- Cambridge, 1931. Cambridge: University Press. 
year term of office ; the election of Sir Perey W. Greena- [Price 20s. net.] 

way as vice-president of the Guild, and the election of | The Institution of Heating and Ventilating Engineers. 
the Council of Management, officers and committees of Proceedings. 1932-1933. Vol. XXXI. London: 
the Guild for 1933-1934. At the end of the business Offices of the Institution. 

meeting « lecture on “Some Problems of British | The Oil and Petroleum Year Book, with which is incor- 
Forestry" was delivered by Professor R. 8. Troup, — the Oil and Petroleum Manual, for 1933. 
C.LE., F.R.S., Professor of Forestry in the University wenty-Fourth Year of Publication. Compiled by 
of Oxford and director of the Imperial Forestry Institute. Watrer E. Sxrvner. London: Walter E. Skinner. 
He dealt at some length with forest organisation and [Price 7s. 6d. net.] 

regeneration, and with State and private afforestation, Stock Exchanges, London and Provincial. Ten-Year Record 
and concluded by stating that the progress of forestry in of Prices and Dividends. Compiled by Frenc. C. 
Great Britain, during the next few decades, would affect MATHIESON AND Sons. London: Frede. C. Mathieson 
in no small degree the future welfare of this country. and Sons, [Price 20s.] 


London : 


Read and Account of the Proceedings. 


[Price 


to buy. Good average qualities are 15s. 6d. delivered 
here. 

Manufactured Iron and Steel.—Changes noticeable 
in the semi-finished and finished iron and steel industries 
are in the right direction, but in nearly all departments 
orders are greatly needed. Semi-finished steel makers 
are well sold and buyers continue to pay ruling rates 
readily. Constructional-steel manufacturers have a good 
deal of work on hand, and producers of railway material 
have contracts to complete, but departments engaged 
on output of shipbuilding material would appreciate a 
buying movement. Quotations, all round, are steady. 
Common iron bars are 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 11l. 5s. ; 

king (parallel), 8l.; packing (tapered), 10l.; steel 
illets (soft), 51. 72. 6d. ; steel billets (medium), 62. 12s. 6d.; 


By N. 8. | steel billets (hard), 7/1. 2s. 6d.; iron and steel rivets, 


111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 87. 7s. 6d. ; 


His Majesty's | steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 


for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
91. 15s. for delivery to home customers, and 8/. 10s. 
f.o.b. for shipment abroad; and galvanised corrugated 
sheets (No. 24 gauge), 12. for delivery to home customers, 
and 101. 10s. for shipment overseas. 

Scrap.—tThere is rather more business in iron and steel 
scrap. Prices are steady. 








Socrety or Grass TecHNnoLtocy, Lonpon Srection.— 
On May 3 the London section of the Society of Glass 
Technology paid a visit to the glass-bottle works of 
Messrs. Sharp Brothers, Glyn-road, Clapton, London, 
E.5. The manufacture of glass bottles by the hand 
process, which, it is stated, has not substantially changed 
for upwards of a century, was witnessed. At the com- 
mencement of the visit Mr. R. Sharp outlined the history 
of the London glass-bottle industry and gave an account 
| of the methods employed for the manufacture of bottles 
| by the hand process. At the close of the meeting a vote 
of thanks to Messrs. Sharp Brothers was proposed by the 
new president of the Society, Mr. G. V. Evers, and 
seconded by the retiring president, Mr. Edward Meigh. 





Wortp Power CoNFERENCE, SCANDINAVIA.—AS 
already announced in our columns, the British Govern- 
| ment will be represented by two official delegates, namely, 
Mr. A. E. L. Chorlton and Dr. F. 8. Sinnatt, at the 
Sectional meeting of the World Power Conference, which 
is taking place in Scandinavia from June 26 to July 7. 
Mr. Chorlton has accepted appointment by the British 
National Committee as head of the British Delegation. 
The British National Committee has now made the 
following additional appointments. Sir Andrew Duncan, 
Sir David Milne-Watson and Sir Harold Hartley are to 
be official delegates, and Sir Archibald Page, Dr. E. W. 
Smith, Mr. Roger T. Smith, and Mr. H. E. Mitton, 
honovary official delegates. Forty-eight British partici- 

ants have already completed membership application 
orms, and it is probable that there wil] be a total British 
membership of nearly sixty. The centrai office of the 
British National Committee of the Conference is at 63, 
Lincoln's Inn Fields, London, W.C.2. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Trackless 'Buses for Cardiff—The Cardiff City Council 
will include in their forthcoming Corporation Bill in 
Parliament, a clause to confer upon the Council powers 
to run trackless trolley "buses in the City, with a view to 
the replacement of the existing tramway and ‘bus 
services as may be desirable in the future. Trackless 
trolley "buses, it is considered, have made great progress 
in recent years, and have about double the life of petrol 
*buses. Cardiff has cheap electric power. 


Gold Mining in Wales.—It is announced that the 
Ashanti Gold Mining Company, Limited, after a close 
survey of the properties, have leased for a year, with 
option of purchase, the Gwynfynydd Gold Mines at 
Dolgelly, which about half-a-century ago were worked by 
the late Mr. Pritchard Morgan, and gave substantial 
yields of gold from time to time. Equipped with 
modern machinery the prospects are regarded as 
promising. 

A New Stemming for Shot Holes.—Professor J. A. 8. 
Ritson, D.S.0., M.E., B.Sc., who is Professor of Mining 
at Leeds University and chairman of the Safety in Mines 
Research Board, together with Mr. H. Stafford, M.Sc., 
has been engaged for a number of years in research work 
on the subject of stemming for shot holes, gave a demon- 
stration of a new form at Morriston, Swansea, to 
members of the South Wales and Monmouth Branch of 
the National Association of Colliery Managers. The 
demonstration, which was under the auspices of the 
Mines Department, took place at Cwmrhydyceirw 
Quarry, and was in every way successful. he new 
mixture, which is in substitution of clay, consists of 
75 per cent. of gritty sand and 25 per cent. of clay with 
a small quantity of calcium chloride to keep the mixture 
damp. The claims for the new mixture are that it 
prevents blown-out shots, thereby adding to safety, and 
by directing the full force of the explosion to the desired 
point made it more effective and made possible a saving 
of 20 per cent. to 30 per cent. in the quantity of explosive 
used. The mixture involves no extra cost nor longer 
time in stemming shot holes. 

Government Works in Pembrokeshire.—It is announced 
that the Royal Air Depot established at Pembroke Dock 
is being extended, while the Admiralty is acquiring land 
for a Mining Depot at Newtown Noyes, near Milford, 
where £246,000 will be expended on buildings. There 
is a commercial project for establishing cement factories 
in the Llangwm district, near Haverfordwest. 


Ship Canal Scheme Dropped.—A project for a ship 
canal from the Bristol Channel to Langport in Somerset- 
shire, the primary purpose of which would be to drain the 
extensive area of low-lying country, has been dropped 
by the Somerset Rivers Catchment Board in view of the 
fact that the improvement of the River Parrett appeared 
to be effective as regards flooding, while it seemed 
exceedingly doubtful whether enough trade could be 
developed to justify the cost of a ship canal. 








INsTITUTE OF FuEt.—The Council of the Institute of 
Fuel have awarded the Melchett Medal for the year 1933 
to Sir John Cadman, G.C.M.G., D.Sc. The medal is 
awarded annually to any person deemed by the Council 
to have done either original research or professional, 
administrative or constructive work of an outstanding 
character, involving the scientific preparation or use of 
fuel. The first, second, and third medals were awarded, 
respectively, to Dr. K. Riimmel, Professor W. A. Bone, 
and Mr. C. M. Schwab. 





British PRODUCTION OF PIG-IRON AND StTEeEt.—The 
monthly memorandum of the National Federation of Iron 
and Steel Manufacturers, Caxton House, Tothill-street, 
London, 8.W.1, shows that there were 72 blast-furnaces 
in operation at the end of May, an increase of three since 
the beginning of the month. The production of pig-iron 
during May amounted to 339,900 tons, compared with 
324,700 tons in April and 315,300 tons in May, 1932. 
The May output of steel ingots and castings totalled 
599,600 tons, against 509,600 tons in April and 416,900 
tons in May, 1932. 





Tue Ligutine or Watrorp By-Pass Roap.—Non- 
glare directional asymmetric reflectors of the Wembley 
type, which have a positive light cut-off just below the 
horizontal, have recently been installed by the General 
Electric Company, Limited, Magnet House, Ki ay, 
London, W.C.2, on the Watford by-pass road. The chief 
feature of this fitting, which is claimed to be particular! 
suitable along roads whose surface is not too lished, 
and where it is not necessary to light further from the 
edge of the kerb than the extent of the footpath, is that 
the driver only sees the filament of the lamp in the single 
reflector he is immediately approaching, and not a 
series of filaments receding down the road. Further, no 
light is wasted upwards or “ spilt” outside the area of 
the roadway and footpaths. The maximum candle- 
power is emitted at an angle of 76 deg. with the down- 
ward vertical, the cut-off occurring at an angle of 88 deg. 
with the downward vertical, thus giving a spacing /height 
ratio of 10 to 1 with a mounting height of 12 ft. The 
lighting unit in this case is a 100-watt lamp, while the 
reflector consists of a silvered glass which is oval in 
section and is cemented into a cast-iron housing. A 
160 deg. two-way asymmetric distribution suitable for a 
re ney arrangement of posts is obtained by placing 
the — out of centre of the reflector, while the fitting is 
arran, so that the major axis of the ellipse is at right 
angles to the direction of the road with the steep bank 
turned towards the footpath. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Review.—While there is still little evidence in 
the North-Western area of the recent material improve- 
ment experienced in other iron and steel-producing 
districts, conditions are somewhat easier in certain 
branches, and manufactures are inclined to take a rather 
more optimistic view of the future. In the foundry iron 
section, demand is increasing gradually, if slowly, as a 


result | ly of brisker business in the general foundries. 
Buying, however, is still on a restric scale com) 
with normal times, and is likely to remain so while the 


textile-machinery manufacturers continue under their 
present cloud of depression. Steel manufacturers are 
finding inquiries circulating rather more freely, and a few 
orders for relatively small tonnage are accruing, and 
wire manufacturers in the Warri n neighbourhood are 
moderately well employed. Machine-tool makers, how- 
ever, are, in most instances, urgently in need of new 
work, as also are boiler makers and locomotive builders. 

Recent Contracts.—Messrs. Banister, Walton and 
Company, Limited, Trafford Park, Manchester, have 
received an order for the supply of steelwork for the new 
Pyramid Theatre, to be erected at Sale, Cheshire, and 

essrs. Edward Wood and Company, Limited, Ocean 
Ironworks, Trafford Park, have ked small steel- 
work orders recently. Cable manufacturers in the Prescot 
district are moderately busy, and the recent improvement 
whee North-West coast hematite trade is being main- 
tained. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Scottish Steel Trade.—The outlook in the Scottish steel 
trade is much better at the moment than it has been for 
some time and business has improved. This is more 
marked in the case of plates, as the rolling mills generally 
are being kept better employed to meet the current 
demand. Sections are not quite so active, however, but 
a fair amount of work is coming in and the prospects are 
brighter because of the reduction in the consumption of 
Continental material. The black-steel sheet makers, 
although not overburdened with orders, are very well 
employed overall, especially for the heavier gauges which 
had quite a lean time for a pos At present the 
demand is exceedingly good and order books are well 
filled. Dealings in the lighter gauges are a shade better 
this week, and quite a good tonnage is being put through. 
Prices are steady to i. and are as follows :—Boiler 
plates, 9/. per ton ; ship plates, 81. 15s. per ton ; sections, 
8l. 7s. 6d. per ton; black-steel sheets, 4 in., 81. per ton ; 
and galvanised ey sheets (No. 24 gauge), 12l. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There is little change to report 
in connection with the malleable-iron trade of the West 
of Scotland, but rather more dealing is reported. Pro- 
ducers are hopeful that the little improvement which 
has been felt of late will be maintained, and that more 
active conditions will rule as the year advances. In 
re-rolled steel bars the conditions are not much better, 
although several makers have recently booked rather 
more freely. The following are the current market 
b> cen cagge :—* Crown” bars, 91. 15s. per ton for home 

elivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 71. 5s. per ton for home delivery, and 61. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are practically unchanged, but there is 
perhaps a little better demand for hematite iron. Foundry 
grades are very slow of sale because of the quietness of 
consumers. Stocks on all hands are fairl eavy, and 
not only is there little chance of any more furnaces bei 
rekindled meantime, but there is the possibility of some 
of the seven now in blast being put out of commission 
before the annual holiday season next month. The 
export trade is poor, and imports from India continue. 
The following are the current market quotations :— 
Hematite, 66s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 67s. 6d. per ton, and No. 3, 
65s. per ton, both on trucks at makers’ yards. 














INSTITUTION oF ELEcTRICAL ENGINEERS; R. H. Trex 
TestrmontaL Funp.—Mr. R. H. Tree, who has been 
associated with the Institution of Electrical Engineers 
since 1880, and who became chief clerk in 1904, is retiri 
on pension at the end of June. Past presidents an 
vice-presidents and other members of the Institution 
have formed a general committee with a view to giving 
members of all classes an opportunity to join with them 
in presenting Mr. Tree with a testimonial from the 
general membership. Sir Arthur Preece has consented 
to act as honorary treasurer to the fund, and sub- 
scriptions should be sent to him, c/o The Institution, 
at voy-place, Victoria-embankment, W.C.2, not later 
than June 26. 


British STANDARD SPECIFICATION FOR ELECTRIC 
Cemine Fans.—Specification No. 367-1932, which 
deals with the ormance of ceiling-type electric fans, 
and is now published by the British Standards Institution, 
constitutes a revision of the original edition issued in 
1929. Its object is to define certain features of propeller- 
type ceiling fans which relate to their performance, and 
to regulate the method of testing ceiling fans, so that the 
results of the tests may be reasonably comparable. The 
scope of the original specification was limited to fans 
having a blade-sweep of between 48 and 60 in., but 
the revised publication is applicable to fans having a 
blade-sweep as small as 24 in. It is obtainable, price 
2s. 2d. free, from the Publications Department of 








the Institution, 28, Victoria-street, London, 8.W.1. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Sheffield and Publicity —There was a time when 
Sheffield was not publicity conscious. Since the coming 
of the trade depression, however,’ manufacturers have 
realised that if they are to make progress they must 
boost their products and the Cit nerally. The result 
is that never before in Sheffield fs history has its fame 
been proclaimed with such intensity as at present. The 
latest piece of publicity has been the broadcast from 
300 wireless stations throughout Canada and the United 
States of a talk dealing with Sheffield. It was one of a 
series describing “ the workshops of Britain.” The talk 
dealt with the early stages of the steel industry, the 
inventions and discoveries made in Sheffield, and the 
efforts being made to overcome trade depression. This 
interesting lecture is also to be broadcast throughout 
South Africa and Australia. 

Iron and Steel.—Business in raw and semi-finished 
materials shows further expansion. Producing works are 
operating at increased capacity. Both basic and acid 
materials are in stronger demand. Forward business is 
developing on more enterprising lines, while inquiries 
are more numerous. Large-scale orders are fairly scarce, 
but contracts for small quantities represent a big tonnage 
in the bulk. More furnaces are in commission as com- 
pared with a year ago. According to the latest official 
statistics, the output of steel ingots and castings in this 
area in April amounted to 73,500 tons, compared with 
79,100 tons in March. No importance is attached to the 
decline as the month of April contained the Easter shut- 
down, which was responsible for a consequent loss of 
output. How greatly improved is the position can be 
ga’ from the fact that towards the end of last year 
the monthly output averaged about 60,000 tons. Strong 
efforts recently made to stimulate production in a 
rolling-stock have not met with any material reward. 
Signs of an improvement in the export position are 
lacking. British railways continue to buy sparingly. 
There is an increasing call for ship steel, forgings, and 
castings. In the engineering and machinery branches 
a more hopeful state of affairs exists. The season in 
agricultural machinery and implements is approgching 
its zenith. Sheffield is supplying a big tonnage of auto- 


mobile steel and parts, while a better trade is being done 
in vending machines. The tool trades are ually 
The home 


finding the import duties of great assistance. 
market is opening out on more active lines. Foreign 
inquiries are coming to hand in increased numbers. 

South Yorkshire Coal Trade.—The general position 
leaves much to be desired, but in one or two directions 
a slight improvement is reported. There is a tendency 
for inquiries to become more numerous. Among the 
latest in circulation is one from the Swedish State Rail- 
ways for 20,000 tons of coke or coke nuts for delivery 
during the summer months. Best large steams are 
scarce, and quotations are firm. Classes of fuel con- 
sumed by the steel-making trades are in better demand. 
Deliveries of slack to electricity-producing works are 
less substantial, while the textile trades are ordering 
supplies of small coal less freely. The housecoal market 
is still in the grip of depression. The call for foundry 
and furnace oaks is on the slow side. Quotations are : 
Best branch handpicked, 25s. 6d. to 26s.; Derbyshire 
best house, 20s. 6d, to 22s. 6d.; Derbyshire best brights, 
16s. 6d. to 18s. 6d.; screened nuts, 15s. 6d. to 17s. ; 
Yorkshire hards, 16s. to 17s. ; Derbyshire hards, 16s. to 
17s. ; rough slacks, 8s. to 9s. ; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. to 6s. 6d. 








Moror Cycies in Canapa.—A confidential report 
on the markets for motor cycles in Canada has ete 
issued by the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1. Interested United King- 
dom firms can obtain copies on — to the 
Department, quoting reference No. G.Y. 12,632. 





American Society ror Trestinc Marerrats.—The 
thirty-sixth annual meeting of the American Society for 
Test: Materials will be held in Chicago from June 
26 to June 30. The eighth Edgar Marburg ture will be 
delivered on June 27 by Dr. H. J. Gough, of the National 
Physical Laboratory; his subject will be ‘ Crystalline 
Structure in Relation to Failure of Metals, Especially by 
Fatigue.” The lecture will be delivered at a joint meeting 
of the Society, and of Section M (Engineering) of the 
American Association for the Advancement of Science. 





Tae Manouxster Sure Canat.—Owing to the oon- 
tinued depression in trade, and especially to the fact 
that, during 1932, imports into this country were on a 
reduced ie, the total sea-borne toll-paying merchandise 
traffic ing over the Manchester Ship Canal declined 
from 5,688,195 tons in 1931 to 5,109,548 tons in 1932. 
The receipts from all sources similarly fell from 1,276,1 100. 
to 1,203,6571., a decline of 72,4531. On the other hand, 
working expenses decreased by 14,874/, during 1932, 
as compared with 1931, there being decreases under 
every head of expenditure, with the exception of dredging. 
The increase in the cost of dredging was accounted 
for by an abnormal expenditure of 16,0001., which it 
was to incur in dredging the entrance channel 
in the River Mersey at Eastham. The annual report 
of the Ship Canal Company, which was recently issued, 
shows that good progress has been made during 
the year ending December 31, 1932, with the construction 
of the additional oil dock at Stanlow, Ellesmere Port, 
and the work is now approaching completion. It will be 
recalled that several references to this work have been 
made in our columns. Furthermore, the wharf and lay- 
by adjoining the works of Messrs. Lancashire Steel 





Corporation, Limited, at Irlam, have been completed 
and are now in service. 
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THE FORTY-HOUR WEEK. 


Tue proposal for the institution of a forty-hour 
working week, which was brought before the 
International Labour Office last year, and was 
again considered last week, has been postponed for 
further consideration next year. In the meantime 
a questionnaire is to be prepared for submission to 
the Governments concerned, and future action will 
presumably depend on the replies which are in 
due course received. This proposal for a forty- 
hour working week has been received with favour 
and even enthusiasm in some labour circles. Apart, 
however, from its merits, or supposed merits, it 
may be suggested to its supporters that they might 
more usefully work for the general ratification of the 
Eight Hours Convention, which has been in exist- 
ence for a number of years, than attempt an even 
more drastic intereference with industry. 

The proposal for a universal forty-hour working 
week, which was put forward by the Italian Govern- 
ment, appears to be based on the idea that by 
reducing the hours of labour, more people will be 
required to carry out the work now available and 
unemployment will be reduced or even eliminated. 
This idea is a mistaken one, and is but another facet 
of the contention that the industrial troubles of the 
world are due to the development of mechanical 
invention. We have dealt with this baseless asser- 
tion more than once, but as most politicians repeat 
it in nearly every speech they make, we may be 
permitted to refer to it again. If the growth of 
mechanical invention is putting people out of work, 
this can only mean that those who remain in work 
are doing more. The Census of Production of 1930, 
a summary of the whole of the Preliminary Reports 
of which appeared in the Board of Trade Journal for 





February 16, shows that they are not. In the 








factory trades of this country in the year 1924 the 
net output per person employed was of the value of 
2241.; in 1930 the corresponding value was 2211. 
From the point of view of the mechanical engineer, 
this figure may not be too satisfactory, but it 
certainly disposes of the politicians’ contention that 
unemployment is due to mass production. 

Some of the more extreme labour enthusiasts 
appear to lose sight of the fact that the amount of 


3/ consumable and other goods in the world is equal 


only to the amount which is produced. The 
quantity of these goods available is a direct measure 


~|of the standard of living, and one of the reasons 


that the standard of living has fallen since the war 
is that people are doing less work. As we pointed out 
last week, at least half the population of the world is 
living under conditions of revolution or extreme 
social unrest, while semi-starvation or under- 
nourishment is ruling over large areas. These 
conditions, which are due to political causes and 
have nothing to do with mechanical invention, are 
quite sufficient to account for the glut of foodstuffs 
and raw materials in many countries. If more 
work were done by each labour unit in the countries 
which are in a relatively normal condition, it would 
not mean that the standard of living would fall; 
on the contrary, it would rise, and there would be less 
unemployment. This would follow owing to the 
cheapening of production. The present troubles 
of the world are directly due to the maldistribution 
of gold and other political causes, but they are con- 
tributed to by the failure of wages rates, or, what is 
but an aspect of the same thing, labour outputs, to 


7 | adjust themselves to the fall in wholesale prices. 


It would probably be difficult to think of anything 
more calculated to increase the trading difficulties 
of the world than the introduction of a compulsory 
forty-hour week. Its results would be a definite 
fall in the standard of living with all its undesirable 
reactions. 

In view of the fact that it has so far proved 
impossible to get international agreement about the 
introduction of an eight-hours’ day, it is clear that 
there is no immediate danger of the introduction of 
a forty-hour week ; none the less, the proposal has 
been taken up in many quarters, and there are signs 
that it is likely to be advocated, in and out of season, 
as a cure for all our ills. The agitation is probably 
well meaning, but is dangerously uninstructed. 
Those who support it in this country couple it with the 
demand that the reduction of hours shall not be 
accompanied by any reduction in wages. Any 
such procedure would at once lower the standard 
of living, and by increasing prices increase unemploy- 
ment. This would be the case if the proposal was 
carried out all over the world, but if, as experience 
suggests, this country proved to be one of the few 
which carried out the arrangement to the letter, it 
would reduce our relative competitive power and 
depress our standard of living relatively more than 
that of other countries. 

As a matter of practical politics, it is obvious 
that the proposal is an impossible one, but even if 
for the sake of argument it be supposed that the 
matter were implemented throughout the world, 
it is clear that the more highly industrialised 
countries would suffer relatively more than the 
backward. If, in order to avoid fractions, it be 
assumed that the cost per labour unit per hour in 
this country is 200n, then, if hours are reduced by 
20 per cent. and wages are untouched, the cost 
per labour hour unit will be increased by 80n. 
In the case of an eastern country, however, in 
which the present cost is 100n, the increase will 
be only 40n. The assumption, in this piece of 
elementary arithmetic, that our overall labour costs 
per worker-hour are only double those of an eastern 
country, is manifestly most unfair to our argument. 
Our cost might well be taken at four times that of 
the eastern cost, which would work out that a 
world-wide adoption of a forty-hour week, with no 
wage reduction, would put our manufacturers at a 
disadvantage, as compared with an eastern manu- 
facturer, which would be represented by the 
difference between the figures 160 and 40. Any 
handicap of this kind would be additional and over 
and above the handicap under which our manufac- 
turers now work, as compared with those in less 
advanced countries. These figures are necessarily 
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very rough, and the reduction of 20 per cent., which | 


we have assumed, might require modification, but 
our figures show the order of magnitude of the 
additional handicap which it is proposed to place 
on British industry. 

The protagonists of the forty-hour week are in 
the main led away by the erroneous idea that to 
decrease hours will increase employment. In their 
favour, however, they have the historic fact that 
hours of work have gradually fallen since the early 
days of the Industrial Revolution, and that there 
is no reason to suppose that the process is at an 
end. Although we have stated very definitely that 
our present unemployment is not due to mechanical 
progress, and official figures bear us out, that is not 
to say that such progress does not in the long run 
enable hours of work to be reduced. It has done 
so in the past, and will probably continue to do so 
in the future, but not in the catastrophic manner 
which the forty-hour enthusiasts seem to suppose. 
Great social movements of this kind are slow and 
deliberate, and political attempts to take sudden 
and unwarranted steps lead only to disaster. It is 
quite possible that the mechanical advance which 
has been made since the war should, at the present 
time, justify a reduction in the working week, but 
it cannot do so, owing to the fact that it has been 
offset by a general slackening in effort. As the 
Census of Production shows, we are still only just 
maintaining a position we won many years ago. 


WORKMEN'S COMPENSATION ACTS 
AND THE BREACH OF STATUTORY 
REGULATIONS. 


In view of the fact that since the beginning of this 
century a considerable part of the Law Reports has 
consisted of reports of Workmen’s Compensation 
Cases, it might have been thought that no new 
principle remained to be decided in connection with 
this important branch of industrial legislation. 
But this is not so. A case recently heard in the 
Court of Appeal (Rudd v. Elder Dempster and 
Company, Limited (1933) 1K.B. 566) reveals the 
fact that the famous Act of 1897—as reproduced in 
the Workmen’s Compensation Act, 1925—as 
properly interpreted, may have effect to deprive an 
injured workman of rights which he might have 
enjoyed if it had never been passed. 

The facts were briefly these. The plaintiff, a 
dock labourer, was engaged in connection with the 
loading of a vessel in the Harrington Dock at 
Liverpool. He was in the lower hold, into which 
certain iron girders were being transferred from a 
lighter. The rope by which one girder was being 
lowered broke, with the result that the plaintiff 
sustained serious injuries—so serious that a jury 
awarded him damages assessed at 3,000/. 

It appeared that for the purpose of loading 
operations, a good new 4-in. manilla rope was 
issued on a Monday, and was used for loading light 
goods from Monday to Wednesday. The system 
of working adopted was that known as the “ two 
drum” system. This had been the practice for 
many years, and while it makes for expedition, it 
increases the friction between the drum and the 
rope. There was evidence to the effect that just 
before the accident the “holder on”—a man 
regulating the rope at the port drum of the winch, 
having noticed “ scorching” and oil coming out of 
the rope, called down the hatch warning those 
below to stand from under as “ this fall is not getting 
too good.” The hatch foreman, however, having 
looked at the rope, pronounced it all right. The 
rope was used and it broke. The plaintiff claimed 
damages at common law—that is to say, otherwise 
than under the Employers Liability Act, or the 
Workmen's Compensation Acts. He alleged that 
the rope was not of suitable quality or free from 
patent defects, and that by using it the defendants 
committed a breach of a dock regulation which 
provides that “no rope shall be used in hoisting or 
lowering unless (1) it is of suitable quality and 
free from patent defects.” He relied also on another 
regulation which prohibits the working of 
machinery beyond the safe working load. He also 
alleged that a system by which the load could be 
left suspended for three or four minutes while the 
winch was kept running thereby setting up intense 





friction and heat so as to damage the rope, which, 
in consequence broke, was defective. In effect, 
therefore, he alleged that the defendants had been 
negligent or guilty of a breach of statutory duty. 
The defendants, of course, denied negligence, and 
the breach of any statutory duty, but the really 
interesting part of their defence was founded upon 
section 29 of the Workmen’s Compensation Act, 
1925, which reproduces (unaltered for our present 
purpose) a section of the Act of 1897. It is in these 
terms : ‘‘ When the injury was caused by the personal 
negligence or wilful act of the employer or of some 
person for whose act or default the employer is 
responsible, nothing in this Act shall affect any civil 
liability of the employer, but the workman may, at 
his option, either claim compensation under this 
Act or take proceedings independently of this Act ; 
but the employer shall not be liable to pay com- 
pensation for injury to a workman by accident 
arising out of and in the course of the employment 
both independently of and also under this Act, 
and shall not be liable to any proceedings inde- 
pendently of this Act, except in case of such personal 
negligence or wilful act as aforesaid.” 

The employers in the case under notice contended 
that the accident which occurred was not due to the 
personal negligence of themselves or any person for 
whose acts th=v were responsible, and that in the 
absence of any proof that this was so, they could 
not be held liable even if there had been a breach of 
a statutory duty. 

The jury found that under the system of loading 
sanctioned by the defendants, the winch might 
continue to run while the load was being suspended ; 
that the rope used was not of suitable quality ; 
that it was not free from patent defect, and that is 
was loaded high over its safe working load. The 
Judge at Assizes, having held that the plaintiff was 
entitled to recover, the defendants appealed, when 
the Court of Appeal held that the section of the 
Workmen’s Compensation Act above referred to 
has effect to relieve an employer from liability at 
common law to a workman who has been injured 
in the course of his employment where the accident 
has been caused by a breach of statutory duty 
without personal negligence or wilful act of the 
employer or of any one, such as a director or general 
manager, for whose act the employer would be 
liable as if it were his own. 

The interest of this decision lies in this—that it 
draws attention to an interpretation of the Work- 
men’s Compensation Act which would seem to have 
been overlooked by the lawyers for more than 
thirty years. 

For the benefit of those who are not lawyers, it 
might be as well to point out that by virtue of 
what is known as the doctrine of “‘ common employ- 
ment,” if a workman is injured merely as a result of 
the negligence of a fellow servant, the employer is 
not liable. One of the effects of the Workmen’s 
Compensation Act was to do away with this doctrine, 
in so far as claims under that Act are concerned. 
But, before the first Compensation Act came into 
force, in 1898, it had been held in the case of Groves 
v. Wimborne ( (1898) 2 Q.B. 402), that where there 
is injury resulting from a breach of statutory duty, 
the doctrine of common employment has no applica- 
tion. Thus if a workman were injured owing to a 
dangerous machine not being fenced in due com- 
pliance with the Factory Acts, the employer was 
liable at common law, notwithstanding that the 
omission to fence was due to the negligence of a 
fellow servant. 

Notwithstanding the Act of 1897—which contains 
a section similar to that set out above—it has always 
been thought until now that the above proposition 
of law remained unaffected, and numerous cases 
have been decided on that basis. For instance in 
Watkins v. Naval Colliery Co. (1897) Ltd. (1912) 
A.C. 693., the plaintiff was a widow whose husband 
had been killed in an accident caused by a defective 
brake in a winding engine. The Coal Mines Regula- 
tion Act imposed an absolute obligation on the mine 
owner to provide proper apparatus for lowering 
persons at the mine, and the failure to observe the 
regulation was due to the negligence of the manager. 
It was held that the plaintiff was entitled to judg- 
ment on the grounds that there had been a breach of 
an absolute statutory duty. Oddly enough no one 





seems to have thought of referring the House of 
Lords in that case to the Workmen’s Compensation 
Act. 

Had this been done, the decision must have been 
the other way, if the highest court of appeal had 
taken the view now adopted by the Court of Appeal. 
It was not until 1932 that it was definitely suggested 
in any case that the employer cannot be held liable 
unless there is “ personal negligence” or “ wilful 
act.” The point was then raised, but not decided in 
Higgins v. Harrison (25 B.W.C.C. 113). Now, 
however, it is clearly established by a unanimous 
judgment of the Court of Appeal. This is what Lord 
Justice Greer said : 

“TI do not think personal negligences or wilful 
act can be held to include the failure to perform an 
absolute statutory duty. The words seem to 
indicate that which is being preserved to the work- 
man is the right to complain of something wrong 
which is either the wilful, that is, intentional act of 
the employer, or is personal negligence in the sense 
of a failure on the part of the employer to exercise 
reasonable care.” 

It is difficult to exaggerate the importance of this 
decision. It means, in effect, that in future when 
injury is occasioned by a breach of the Factory Acts, 
a workman is relegated to his rights under the 
Employers Liability Act, or the Workmen’s Com- 
pensation Acts, and cannot pursue any remedy by 
an ordinary action at law. One may be permitted 
to wonder whether those who designed the famous 
Act of 1897— “the injured workman’s charter,” 
were aware of the fact that although they were 
conferring new rights upon the victims of industrial 
disaster, they were taking away for ever rights 
which already existed. 


NOTES. 
Tue Benson Bolcer. 


In all pioneering work it is the unexpected that 
happens, and apparently the Benson boiler has 
proved no exception. In the normal operation of 
this boiler, steam is generated under critical con- 
ditions, avoiding any separation of the fluid into 
two phases, thus establishing uniform conditions 
of heat transfer. The practical development of this 
system of operation was undertaken by Messrs. 
Siemens-Schuckertwerke, Berlin, and Benson boilers 
were installed by them on the 8.S. Uckermark, at 
their cable works, and also the Langerbrugge power 
station in Belgium. In all cases there was at the 
outset trouble from tube failures, the cause of which 
was ultimately traced to deposits of salt from the 
feed water. Investigation showed that these 
deposits were confined to a very narrow zone, 
which in the original arrangement of the boilers was 
exposed to the full radiation of the furnace. It 
was decided, therefore, to modify the design so as 
to transfer this zone of deposit to a region of lower 
temperature. This change has, it is stated, proved 
completely successful, there having been no tube 
failures since. The makers suggest that certain 
troubles which have been experienced with the 
continuous flow type, such as the Perkins boiler, 
have been due to a similar cause, and not to the 
separation of the working fluid into water and steam. 
Following up this view they are now working Benson 
boilers at pressures below the critical. In the case 
of the S.S. Uckermark, the steam generated under 
critical conditions had to be wire-drawn down to 
1,000 Ib. per square inch before use. The steam is 
now being generated in this boiler at 1,000 lb. per 
square inch. At Langerbrugge, however, the boiler 
is still operated under critical conditions since the 
turbines are designed to work with the full pressure. 
It is proposed in later installations to arrange to 
vary the boiler pressure in accordance with the 
load on the turbine. Plans have accordingly been 
prepared for a plant in which the boiler pressure 
will range from 500 Ib. per square inch at light to 
four times this figure at the peak. This method 
may be contrasted with that described last autumn 
in a paper read before the Institution of Electrical 
Engineers by Messrs. C. H. Davey and C. H. Sparks. 
Mention was here made of a “once through” 
boiler consisting of a simple coil of piping with no 
steam drum. This was supplied to Purdue Uni- 
versity by Messrs. Babcock and Wilcox, of New York. 
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A similar boiler had, it was stated, been operated at 
a pressure of 5,000 lb. per square inch. The regula- 
tion was effected entirely by varying the ratio of 
fuel to feed in accordance with the load on the 
turbine. 


Tue GovERNMENT’S ATTITUDE TO MANUFACTURERS. 


At a meeting called by the National Union of 
Manufacturers, and held at the Central Hall, 
Westminster, on June 15 last, a number of speakers 
expressed grave doubts regarding the result of the 
recent trade agreements, the new import duty on 
heavy oils, and increasing Japanese competition. 
It was evident from the response to the speeches 
made that there was a general feeling among those 
present that the Government, in making the trade 
agreements, had laid undue stress on the import- 
ance of increasing our coal exports, and had not 
given sufficient consideration to the effect on our 
own industries of the concessions made to foreign 
countries. We have already commented on the 
probable effect of the new duty on heavy oils, and 
need only add that the opinion of the meeting was 
clearly that the disadvantages of the duty would 
far outweigh its advantages. Several speakers 
dealt with the subject of Japanese competition, 
and expressed the opinion that it was so different 
in kind from ordinary competition, and so intense, 
that special measures should be taken to deal with 
it. Four resolutions were finally put to the meeting 
by the chairman, Sir William Alexander, M.P., and 
carried. These resolutions are too long to be 
quoted in eatenso, but the first was to the effect that, 
in negotiating the trade agreements, emphasis should 
have been laid on manufactures rather than on raw 
materials, and that further, the manufacturing 
interests of the country should have been eonsulted 
before the agreements were made. The second 
resolution expressed the conviction that the effect 
of the oil duty on British industries using oil, and 
on the makers of apparatus for its utilisation, 
would be very serious, and strongly urged that the 
tax should be abandoned. The third resolution 
called upon the Government and industry, acting 
together, to frame a national policy for dealing with 
Japanese competition, and to put it into operation, 
while the fourth resolution was to the effect that 
immediate steps should be taken to devise machinery 
whereby all the manufacturers of the country 
would act together for the purpose of securing 
proper co-operation between industry and the 
Government on all questions of general trade policy, 
or CoNsULTING ENGINEERS. 


THe ASSOCIATION 


The history of the Association of Consulting | 


Engineers dates back to June, 1908, when Messrs: 
Handcock and Dykes invited a few of the leading 
electrical consultants to meet in order to see what 
could be done to form an association of those who 
practised in a purely professional capacity. Subse- 
quently, several meetings were held, presided over 
in turn, by Sir Alexander Kennedy, Sir William 
Preece, and Mr. James Swinburne, F.R.S., and 
the first meeting of duly-elected members was held 
on July 22, 1912, the members then numbering 80. 
The Association was incorporated on November 13, 
1913, anid, as is fairly generally known, deals with 
the professional side of engineering only and with 
matters affecting the practice of its members. It 
is, rightly, jealous of the status of the consulting 
engineer, and membership is limited to qualified 
engineers who are bound by a strict professional 
code. The report of the Committee of the Associa- 
tion for the year ending April 30, 1933, which was 
presented at the annual general meeting held at 
St. Stephen’s Club, Westminster, on May 29, 
showed that the membership of the Association 
now stands at 125. Reference was made, in the 
report, to the fact that the Committee continued 
to receive communications stating that private 
work was being undertaken by full-time officials 
of Government Departments, joint authorities 
and municipalities. In presenting the report, the 
Chairman of the Committee, Mr. J. S. Alford, also 
commented on this matter. He pointed out that the 
circumstances in each case must be carefully con- 
sidered and sufficient evidence obtained before 
steps could be taken which might prejudicially 
affect the position of the officers concerned. In 





the case of engineers employed by distributing 
authorities, it was probable that it would be useless 
to protest against their giving advice to private 
persons within the authority’s area of supply, 
when such advice was directed to the sale of the 
product to be distributed. If, however, such advice 
were given to authorities or persons outside the 
area of supply, the Association could complain. It 
was also announced in the report of the Committee 
that further negotiations had taken place, with the 
President of the Institution of Civil Engineers, the 
British Waterworks Association, the Water Com- 
panies’ Association and the Institution of Water 
Engineers, with reference to the working of the 
Reservoirs (Safety Provisions) Act, 1930, as a result 
of which an informal committee to advise the 
President of the Institution of Civil Engineers 
was being constituted. The Association would be 
represented on this body. 


THE LATE SIR ERNEST W. MOIR. 

Wira the regretted death, after long illness, 
of Sir Ernest W. Moir, a link is severed with some 
of the most interesting engineering achievements 
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not only of our day but of all time. It was Sir 
Ernest Moir’s good fortune to be responsibly 
connected with much important work of an alto- 
gether novel and, for the times, daring nature, and 
to which he brought very valuable qualifications. 
Some of his experiences have been put on record, 
notably in the address he delivered when president 
of the Junior Institution of Engineers in 1929-30, 
especially interesting to his audience in that he 
dealt with difficulties, and also in his address as 
president of Section G of the British Association in 
1930. Further, those who know will recognise 
in Spender’s life of Weetman Pearson, First Viscount 
Cowdray, many experiences and accomplishments 
in whose successful issue Moir played a prominent 
and frequently leading part. He had a vast fund to 
draw on, and, as the “ man on the job” in so many 
great undertakings, his reminiscences could not 
fail, had they been written, to be valuable to 
engineering records, as well as very interesting to 
the more general reader. 

Ernest William Moir was born in 1862, and was 
educated at University College School and Univer- 
sity College, London; he retained a very active 


interest in the latter to the end, having, in 1916, 
been made a Fellow, and having been intimately 
connected with the development of the Engineering 
Department there since the war. At the close of 
his college course he was articled to the firm of 
Messrs. A. Chaplin and Company, Glasgow, and 
then to Messrs. R. Napier and Sons. The oppor- 
tunity soon after presented itself for him to join 
the firm of Tancred, Arrol and Company, on the 
construction of the Forth Bridge, Moir being put 
in charge of the south cantilever. The story of the 
floating of the caissons for this work, and of the 
erection of the main columns, and the correction 
introduced for deviation arising during erection is 
excellently told in the address to the Junior Insti- 
tution above referred to. The work, as indeed 
the structure itself, was of quite an unprecedented 
nature, but Moir’s resource and his handling of men 
were fully equal to the occasion. 

One of Sir Ernest’s most important contributions 
to engineering practice, and one upon which he was 
always happy to dwell, was due to experiences on 
the construction of the Hudson River Tunnel, New 
York. This work had been commenced in 1874, 
but proceeded very slowly, and was abandoned after 
2,000 ft. had been completed. The project was 
revived, however, by a British group, who got 
Sir Benjamin Baker to go out to New York to 
report on it. Baker’s report was favourable, and 
when the work was started he secured the services 
of Mr. Moir, known to him through the work on the 
Forth Bridge, and appointed him resident engineer. 
The contract was placed with Pearsons, and soon 
after the commencement of the work, Moir was, by 
a mutual arrangement, transferrred to Messrs. 
Pearson’s staff, a connection continued right up till 
the dissolution of the firm subsequent to Lord 
Cowdray’s death. 

For the execution of the work, Moir developed a 
new type of shield to give adequate protection to the 
men working under compressed air, while for the 
treatment of cases of bends, he introduced for the 
first time the use of the recompression chamber. 
This invention has undoubtedly not only saved very 
many cases, but has made possible, by the scientific 
study which followed its introduction, the successful 
accomplishment of a great deal of engineering work 
which previously would have been impracticable. 
For this contribution alone, therefore, Sir Ernest 
deserves to be gratefully remembered. On many 
occasions during this contract, Moir gave evidence of 
the great courage and commonsense which made 
him an ideal leader of men. If there was risk to be 
taken, Moir was not only ready to share it with his 
men, but was always prepared to take the greatest 
share himself. Needless to say that under such 
conditions the work was successfully completed in 
spite of many difficulties of an engineering nature, 
to which were added others due to the Baring crisis. 

The next work on which Moir was engaged was the 
London County Council Blackwall tunnel, for which 
Messrs. Pearson obtained the contract in 1891. 
Here the New York experience proved most valuable. 
Moir further modified his shield, and was responsible 
for the design of the caissons and the development 
of the necessary plant. It is not necessary to dwell 
upon this work in detail, the story having been 
frequently told. Here again, the recompression 
chamber and the enhanced knowledge directly 
arising from Moir’s work enabled the contract to 
be carried through under most difficult conditions 
with an exceptionally small number of cases of 
bends, fully confirming the reasoning on which Moir 
had based his system of treatment. 

Subsequent to Blackwall, Messrs. Pearson 
undertook the construction of the East River Tun- 
nels, New York, for the Pennsylvania Railroad. 
These consisted of four large tubes running from 
Manhattan to Long Island, the conditions being 
quite different from those met with in previous 
work, owing to treacherous rock and quicksand 
being encountered; shield operation was conse- 
quently greatly complicated. The accomplishment 
of this work raised the reputation of British engineers 
to a very high level in the United States and else- 
where. 

Another undertaking of importance was the con- 
struction of the three-mile Great Northern and City 





Railway, built to designs intended to enable standard 
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rolling stock to be employed instead of the usual 
reduced size tube stock. This contract, for 
2,000,000/., was under the charge of Sir E. W. Moir. 
Running concurrently with this, part of the time, 
was a contract for the reconstruction of the Surrey 
Commercial Dock, also managed by Sir E. W. Moir, 
who also had charge later of work in connection with 
the reconstruction of the Royal Albert Dock, 
London. This, however, was interrupted by the 
war, and subsequently completed by the Port of 
London Authority itself. Among the large harbour 
construction achievements for which Messrs. Pear- 
son were responsible, none surpassed the Admiralty 
harbour at Dover, the works for which were begun 
in 1898. The chief part of this work was in Sir 
Ernest’s hands. Some interesting facts regarding 
the movement of large blocks under wave action, 
based on experience at Dover, were contained in the 
address to Section G of the British Association, 
already referred to. In the same address will also be 
found records of experiences at Valparaiso and 
Antofagasta, at both of which ports large construc- 
tion programmes were carried out by Sir E. Moir. 
Another work which involved engineering of a 
unique nature was the Silent Valley Reservoir in the 
Mourne Mountains, for the Belfast Corporation. 

When it was desired to enlarge the engineering wing 
at University College, Gower-street, after the war, 
conditions were so difficult that Sir Ernest believed 
that the work could be carried out better by the 
college itself than under any form of contract then 
possible. This course was therefore adopted under 
Sir Ernest's supervision, and involved, as it turned 
out, some unexpectedly interesting underpinning. 

Sir Ernest Moir was for many years a member of 
the Admiralty Civil Engineering Committee, which 
dealt with the improvement of naval harbours. 
He represented the British Government in the 
United States in connection with munitions supplies 
during 1915and 1916. He was controller of the 
Munitions Inventions Department, and served on 
the Ministry of Munitions Council for several years, 
acted as director-general of American Supplies, and 
also had charge of submarine defences at Dover, 
the mouth of the Thames and the Humber. 

It would be impossible to complete the list of 
activities which crowded Sir Ernest’s life. He was 
fortunate in being endowed with great energy and 
powers of endurance, dependable in times of emer- 
gency such as are bound to arise in pioneering work, 
and capable of appraising a situation from a practical 
standpoint. His personal characteristics were 
admirably suited for control and leadership, and he 
was always one of the chief men in the notable 
group which Lord Cowdray collected round him. 

Sir Ernest was created a baronet in 1916. He was 
an Officer of the Legion of Honour. He joined the 
Institution of Civil Engineers as a student, and was 
awarded a Miller prize. He was transferred to the 
class of associate members in 1889, and to full 
membership in 1894, 


THE LATE MR. L. A. LEGROS. 


It is a particular irony of fate that Mr. Lucien 
Alphonse Legros, whose name will be familiar to 
the majority of our readers as an authority on 
transport questions, should have met with a fatal 
street accident. Mr. Legros was an outstanding 
figure in engineering circles, and apart from his 
interest in transport, was an authority on printing 
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School, London, and reversed the usual procedure 
current at the time by taking a University course 
before serving his apprenticeship. He entered 
University College in 1882 at the age of 17, and 
remained there until 1885. He obtained a Gilchrist 
entrance scholarship after matriculating in the 
Ist Division, and was further successful in carrying 
off an Andrews prize in 1884, together with other 
minor awards. After leaving University College, 
he became a pupil of Messrs. Hunter and English, 
general engineers, of London, remaining in their 
works until 1887. Further to extend his practical 
knowledge of materials and workshop processes, he 
then entered the works of Messrs. Hick, Hargreaves 
and Company, of Bolton, as a turner, and later, 
he worked in the shops of the London and South 
Western Railway Company at Nine Elms as an 
improver. That he continued his theoretical 
studies during this period is shown by his obtaining 
first place in the Honours Division in the City and 
Guilds examinations in 1888, in which year he left 
the railway company. He also secured a Whitworth 
Exhibition in 1889. For the following five years he 


Tue Late Mr. L. A. Leeros. 


was engaged in a variety of work of a practical 
nature, his first position of responsibility being as 
assistant to the works manager of the London 
Portland Cement Company. In addition to this 
position, he was engaged during the period mentioned 
with the Manchester Smoke Prevention Committee, 
and with Messrs. Southby and Blyth, refrigerating- 
machinery makers. During the period with the 
London Portland Cement Company he was largely 
engaged on engine and boiler trials and on general 
experimental work, but also superintended exten- 
sive improvements at their Northfleet works, in- 
cluding the construction of a 150-ft. chimney. He 
was next appointed assistant to Sir Alexander 


machinery. He had an exceptionally wide and | B. W. Kennedy, and remained with him for a further 


accurate knowledge, 


however, of many other | two years. 
branches of engineering, and his frequent contribv- | 


In 1894, Mr. Legros became engineer to the Gas 


tions to the discussions of the various professional | Traction Company, Limited, and to the British 


societies were always listened to with the respect 
due to one showing a cogent knowledge of funda- 
—_ He died on Friday last, at the age 
of 68. 

Mr. L. A. Legros was the son of the late Alphonse 
Legros, the well-known Slade professor at Univer- 
sity College, and was thus of French descent. 
Although he was born in England and the greater 





part of his work lay in that country, and more | 
particularly in London, he retained a close connec- | 1899, he was employed in making a part survey of 


tion with French engineers throughout his life, and 
was on the council of the British Section of the 
Société des Ingénieurs Civils de France at the time 


Gas Traction Company, Limited, in which positions 
he had charge of the drawing office, drew up speci- 
fications, and superintended the construction of 
gas-motor tramway vehicles. He installed the 
system of tramways connecting Blackpool with 
St. Anne’s and Lytham, together with lines in 
Trafford Park, Manchester, and in Neath, South 
Wales, engaging the working staff and controlling 
the working of the service. Towards the end of 


Croydon tramways on behalf of Messrs. Burstall and 
Monkhouse, MM.Inst.C.E., and in the following year 
obtained his first experience in printing machinery, 


of hisdeath. He was educated at University College | being called in to make trials of, and to report on, 





the Wicks rotary type-casting machine. After two 
months in Malta, where he reported on a refrigera- 
ting plant and store for the War Office, he joined 
the Wicks Rotary Type Casting Company, Limited, 
as their engineer. In this position, he was in 
responsible charge of the firm’s engineering works 
at Willesden and their foundry at Blackfriars, and 
was instrumental in improving the design of the 
type-casting machines and in systematising the 
methods of production. 

His interest in road vehicles, as distinct from 
those running on tracks, commenced in 1904, when 
he went into partnership with Mr. G. J. F. Knowles 
as managing partner in the firm of Legros and 
Knowles, Limited. This firm was chiefly engaged 
in the design and manufacture of motor-cars, 
launches, lorries, and other motor-propelled vehicles, 
and was responsible for the Iris car. This car 
represented a very advanced design at the period 
of its introduction. The initials forming the name 
stood for “It runs in silence,” and every effort 
was made to eliminate unnecessary noise. Unfor- 
tunately, the car had a relatively brief life for 
reasons unconnected with the design, but it served 
a useful purpose in calling attention to one of the 
greatest weaknesses in car design at the time. It 
might almost be taken to typify Mr. Legros’s 
attitude to all engineering problems which came 
under his purview, in that he was a master of 
detail, and gave the same consideration to the 
design of the smallest item as to the structure as a 
whole. His high standing in the field of auto- 
mobile engineering was recognised by his election as 
fifth president of the Institution of Automobile 
Engineers in 1911, his predecessors in that office, 
Colonel R. E. B. Crompton, Sir Dugald Clerk, 
Dr. H. 8S. Hele Shaw and Dr. F. W. Lanchester, 
being all men of international reputation. It was 
typical of Mr. Legros that he chose as the subject 
of his presidential address “ The Influence of Detail 
on the Development of the Automobile.” After 
the dissolution of the partnership with Mr. Knowles, 
Mr. Legros became engineer to the firm of Grant, 
Legros and Company, makers of the Davis type- 
caster, with whom he retained his association until 
the outbreak of the war. 

In 1915, he was appointed assistant consulting, 
engineer to the Admiralty Landship Committee_ 
and in 1916 was engaged in the design of emplace_ 
ment destroyers in the Munitions Inventions Depart 
ment—work which led up to the construction of the 
monitors. As regards his work on the Landship 
Committee, it may be of interest to quote from an 
appreciation by Col. R. E. Crompton which appeared 
in The Times on Tuesday last. Col. Crompton 
stated that Mr. Legros was selected as his assistant 
on account of his special knowledge of modern motor 
engineering, and in the course of the five months 
which followed his appointment, during which the 
landships, afterwards called tanks, were designed, 
Mr. Legros was responsible for the most difficult 
part of the work. He collected all the experimental 
data, on which was determined the thickness of the 
armour plating protection for the tanks, and Col. 
Crompton goes on to state that a very great share 
of the credit for tank design, as we now have it, is 
really due to Mr. Legros’s special knowledge of 
vehicle construction. Mr. Legros afterwards became 
chief dilution officer (aircraft) in the Ministry of Muni- 
tions, and later, chief technial assistant, Ministry of 
National Service. After the war, he was chiefly 
engaged in testing and consultative work. As already 
stated, Mr. Legros was president of the Institution of 
Automobile Engineers in 1911-12. He was acting 
president in 1915-1916 in the absence of Colonel 
Sir Capel Holden, who could not take up office 
owing to his duties at the War Office, and was 
again elected president for the session 1916-1917. 
He was a frequent contributor to the proceedings 
of the Institution, and also contributed to the 
proceedings of the Institution of Civil Engineers 
and of the Institution of Mechanical Engineers. For 
his papers on type-casting and on traction, read 
before the latter institution, he was awarded the 
Starley Premium and the Hawksley Medal respec- 
tively. He was also awarded the Alcan medal by 
the Société des Ingénieurs Civils de France for 
his paper on “ Les Chars d’Assaut et le Matériel 4 
Chenilles.” Mr. Legros was an able writer, and 
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was joint author with Mr. J. C. Grant of Typo- 
graphical Printing Surfaces, which has become a 
standard work on the subject. He was a frequent 
and valued contributor to our columns, and among 
other articles, was responsible for the description of 
the colliery machinery at the British Empire 
Exhibition, and for the accounts of some of the 
earlier tractor trials held by the Royal Agricultural 
Society. He also contributed to the columns of our 
contemporary The Engineer. He was a full member 
of the Institution of Civil Engineers and of the 
Institution of Electrical Engineers, a past member 
of council of the Institution of Mechanical Engineers, 
and a past president and member of council of the 
British branch of the Société des Ingénieurs Civils 
de France. He was also a member of the New- 
comen Society, foreign corresponding member of 
the Société d’Encouragement pour I'Industrie 
Nationale of France, and an Officier de I’ Instruction 
Publique. He sat on many important commissions, 
among which may be mentioned the International 
Electro-technical Commission in 1912, the Mecha- 
nical Transport Advisory Board of the War Office, 
and the Mechanical Transport Technical Committee 
in 1920, and the Treasury Committee on Type Faces 
in the same year. In epitome, as a mechanical 
engineer, and particularly in reference to mechanical 
detail, Mr. Legros stood in the first class. As we 
have said, he was always listened to with interest 
at technical meetings, and his striking personality 
will be missed in a very wide circle. 


THE INSTITUTION OF CIVIL 
ENGINEERS’ CONVERSAZIONE. 


Tue Institution of Civil Engineers, though it does 
not hold a summer meeting, asdo most of the other 
technical societies, has, in its retention of the pleasant 
custom of a conversazione, an analagous social 
function. This took place on Wednesday, June 14, 
in the Institution building, Great George-street, 
Westminster, when the members, guests and ladies 
were received by the President, Sir Murdoch 
Macdonald, K.C.M.G., C.B., M.P., and Lady Mac- 
donald and the Council of the Institution. As 
customary, in addition to entertainment by means 
of concerts, lectures, and so forth, professional and 
scientific interest was provided by a number of 
exhibits. Appropriately enough, in view of the 
recent centenary celebrations, some personal relics 
of Richard Trevithick were given a prominent 
position. These consisted chiefly of account books 
and letter books, the latter containing some vigorous 
sketches of engine parts. A well-executed miniature 
of Trevithick as a young man attracted considerable 
attention. The collection was exhibited by Mr, 
R. E. Trevithick. Linnel’s portrait of Trevithick, 
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painted in 1816, was also shown, having been kindly 
lent by the Science Museum. 

The exhibits, generally, covered an extraordinary 
amount of ground, and were, moreover, too numerous 
to enumerate here, whilst some have already been 
recently described in these columns. We may 
commence our comments on some of them by a 
reference to a striking series of large photographs of 
fractured shafts displayed above groups of speci- 
mens and pertinent instruments. These were shown 
by Professor Frederic Bacon, M.A. Shafts failing in 
service due to the spread of creeping cracks often 
show, on the fractured surface, marks indicating the 
source and manner of progression of the crack. 
In laboratory fatigue tests, as usually carried out 
under uniform load until the specimen breaks, the 
marks are absent due to the prolonged friction of 
the cracked surfaces on one another. If, therefore, 
experimental methods are adopted which will yield 
fractures of similar appearance to those found in 
service, it may ultimately be possible to discover 
how fatigue cracks originate, as the precise condi- 
tions necessary to produce the appearance can be 
determined and controlled in the laboratory. The 
photographs showed results obtained by the tech- 
nique adopted by Professor Bacon at the University 
College of Swansea. Characteristics of this technique 
are the employment of a testing machine provided 
with a sensitive trip which stops the test before the 
specimen breaks, the employment of two identical 
necks on a specimen and a heat-tinting process which 
shows up the spread of the crack. The partly- 
cracked specimen is broken in a static testing 
machine, and the surface fractured by fatigue is 
clearly distinguishable from the crystalline tear 
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arising from the tensile rupture, the heat-tinting 
process assisting definition. 

That the rationale is sound is, we think, proved 
by results so far obtained. Observations made 
during experiments have enabled Professor Bacon 
to plot a hypothetical crack progress chart, an 
example of which is given in Fig. 1. Starting from a 
point A, the crack develops into a small semicircle 
and then changes, through flattening elliptic arcs, 
to a diameter tilted back through an angle of 15 deg. 
This chart is taken from a paper read by Professor 
Bacon in March of this year,* and is here repro- 
duced in view of its striking correspondence with the 
marks on an actual breakage in service occurring 
several weeks after the reading of the paper. This 
fracture is shown in Fig. 2, which has been copied 
from one of the photographs exhibited. Of the other 
photographs shown, about 50 altogether, two are 
here reproduced. The fracture illustrated in Fig. 3 
occurred in a laboratory test specimen through 
which a hole had been drilled. The spreading of 
the cracks in fronts concave to their starting points, 
i.e., at each corner of the drilled hole, has been 
brought out by intermediate fatigue heat-tinting, 
and the fronts are steeper than in a plain specimen, 
due to the concentration of stress round the hole. 
Contrary to the generally-accepted view, chamfer- 
ing the hole at one end seems to have given rise to 
more extensive cracking than leaving the edges 
sharp. The example given in Fig. 4 is interesting 
as showing how, by means of repeated heat-tinting, 
the intermediate crack fronts can be determined. 
The number of turns of the specimens at the different 
stages can be observed and the rates at which 
cracking progresses under known loads can be esti- 
mated. The crack front in this specimen is convex 
to its starting point, due to the peripheral con- 
centration of stress arising from the adjacent 
shoulder. 

As allied to the subject of Professor Bacon’s 
display, it may be mentioned that an interesting 
fatigue-testing machine for wire was exhibited by 
Professor B. P. Haigh, M.B.E., D.Sc., and Mr. T. 8. 
Robertson, B.Sc. Illustrations and a brief descrip- 
tion of this machine will be found on page 566 ante. 
On the same page are descriptions of two of the other 
exhibits at the conversazione, viz., a comprehensive 
exhibit of metallurgical interest shown by Sir Robert 
A. Hadfield, Bart., D.Sc., F.R.S.; and a distant 
control and indicating mechanism for transmitting 
exact motion to a distance, exhibited by Dr. H. 8. 
Hele-Shaw, F.R.S., and Mr. T. E. Beacham, B.Sc. 
Further, two more exhibits have already been 
described on page 602 ante, i.e., a bi-colour water- 
level indicator shown by Sir John Dewrance, G.B.E., 
and two experiments illustrating stroboscopic 





* Paper entitled Fatigue and Corrosion Fathgue with 
Special Reference to Service B , read before the 
Institution of Mechanical Engineers, South Wales Branch, 
at Cardiff, on March 9, 1933. 
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methods of investigating the ionosphere in connec- 
tion with wireless signals, lent by the National 
Physical Laboratory (Radio Department). This 
organisation also exhibited, from the William Froude 
Laboratory, the propelling and recording mechanism 
used in the tank tests of a single screw model hull. 

An ingenious and decidedly interesting piece of 
apparatus was exhibited by Mr. John L. Hodgson, 
B.Sc. This was a variable speed gear for use with 
integrating mechanisms, and consisted in essence 
of a sphere resting on the peripheries of three small 
wheels. Two of these have their axes in line and 
form the driving and driven elements. The third 
is a small idler wheel which completed the three- 
point support of the sphere. Its axis of rotation 
can be varied by a speed-adjusting arm, and can 
be so set that the sphere rotates on an axis such 
that the circles of contact with the driver and driven 
wheel are the same, when the gear ratio is 1 and 
both wheels revolve at the same speed. But, by 
altering the axis of the idler, the sphere can be | 
made to rotate round an axis passing through the | 
point of contact on the periphery of the driven wheel, | 
so that no motion is transmitted. Between these two 
positions the gear ratio can be set for any value | 
between zero and unity. By inclining the axis of | 
the idler wheel outside these limits, the gear ratio | 
can be increased above unity or decreased below | 
the rotation of the driven shaft can be 
reversed. The ratio can be varied with precision 
over a range of 1 to 80. As the driving torque is 
only that due to the friction at point contact of a 
comparatively light sphere, naturally no appreciable 
power can be transmitted; but, on the other hand, 
the mechanism is so sensitive that practically no 
power requires to be applied to the gear adjusting 
arm. The apparatus is thus admirably suited for 
the purpose for which it has been designed, #.e., as 
a variable speed gear for an instrument. It has 
already been used as part of a mechanism which 
integrates the total work done by the wire ropes used 
for oil drilling before they fracture. The device has 
been designed by Mr. F. Gray, of Messrs. George 
Kent, Limited. 

Another variable speed gear designed by Mr. H. 
G. Flory, of the same firm, and also exhibited by 
Mr. Hodgson, is intended for use on the counter 
mechanism of displacement meters. Hitherto the 
degree of accuracy of such counters has depended 
on the pitch of teeth in the gear train wheels, as the 
particular tooth which would give the nearest correct 
adjustment had to be selected when assembling the 
train. The new gear enables the meter counterto be 
set to read exactly in accordance with the calibration 
value. Briefly, the principle of the mechanism is that 
of placing the driven shaft slightly out of line with the 
driving shaft and connecting the two by a linkage 
system embodying two free wheels. This enables 
the angular movement of the shafts to be varied 
relative to one another, and by altering the displace- 
ment of the axes of the two shafts, the gear ratio 
can be altered, within small limits, so that precise 
adjustment is possible. A third exhibit by 
Mr. Hodgson was a device for enabling the specific 
gravity of oil containing gas under pressure to be 








zero, 1.é., 














obtained. A small veusel, similar in appearance to 
the ordinary gas bottle, is filled with water and 
screwed into the gas main from which the sample is 
to be taken. The oil from the main displaces the 
water in the vessel without any fall in pressure, and 
the included gas does not therefore escape. The 
collected sample is then sealed off and the vessel is 
hung on a steelyard of special design and balanced 
to read off the specific grevity. Specific gravities 
between 0-8 and 1-0 can be determined to a degree 
of accuracy within 0-001, and samples at any pres- 
sure up to 150 lb. per square inch can be dealt with. 
The apparatus is portable and means for cleansing 
the vessel and filling it with water at the desired 
pressure are included in the equipment. 

A model, showing a distinct forward step in the 
construction of that important defence against 
coastal erosion, the groyne, was exhibited by Mr. M. 
Du-Plat-Taylor. Probably, no engineering structure 
has remained static for so long a period as the timber 
groyne, which is often to be seen either practically 
buried or open underneath where scour has taken 
place. The new groyne is adjustable, so that any 
section of it can be raised or lowered as required to 


| of glass, to show the internal construction. 
| centre 


| 





combat the defects just referred to. It is, like the 
old groynes, constructed of timber planks, but these 
are connected by flexible joints, so that the whole 
length of the structure can be adapted to conform 
to the changing contour of a beach. The ends of 
the planks at the joints are provided with a half- 
hoop which is threaded loosely on the upright 
members. These consist of steel screw piles, either 
galvanised or otherwise protected against corrosion, 
about 9 ft. long and from 5in. to 6in.in diameter. The 
piles are pitched from 8 ft. to 15 ft. apart according 
to circumstances, and are provided with clips which 
prevent any independent vertical movement of the 
planking. Should a section of the groyne require 
to be raised or lowered, the piles are simply un- 
screwed or screwed further in to the amount re- 
quired. Clearance is provided between the ends of 
adjacent planks, so that even if there is any 
inclination between a pair of sections it does not 
cause jamming. The exhibit was further illustrated 
by an informative cinematograph film showing the 
operations involved in the construction of this 
groyne. From this, it appears that the piles are 
easily transported by hand, and can be readily sunk. 


Fig.5. 





(esse) ea 
For this latter purpose a light tubular tripod is 
erected for putting the capstan in place, &c. The 
capstan is driven by a small portable petrol engine, 
a wire guy being used against the torque reaction. 
The piles sink at the rate of 6 in. to 9 in. per minute. 

Another model of a new apparatus was one of a 
centrifugal dryer for crystalline materials. This 
was exhibited by Mr. B. Heastie, and is illustrated 
in Fig. 5. The dryer consists essentially of a 
vertical cylindrical casing; in the model this was 
In the 
of is vertical shaft carrying a 


this a 


jnumber of saucer-shaped discs, one above the 


other. To the wall of the cylinder is attached 
& corresponding number of rings having a conical 
surface inclined downwards. The casing has a 
connection at the bottom forming the inlet for the 
drying medium, i.e., hot air, waste gases, &c., 
depending on the nature of the material to be dried, 
and an outlet at the top. The shaft is rotated at a 
suitable speed and the material to be dried is 
delivered to a hopper at the top from which it falls 
on to the top disc. From this it is thrown horizon- 
tally by centrifugal force on to the top cone which 
diverts it downwards on to the second disc. In 
this manner it progresses through the casing in a 
series of alternating horizontal sheets and vertical 
cylinders, through which the heating medium has 
to find its way. The discs in the upper part carry 








scrapers for removing material which may adhere | 
to the upper cones whilst it is in a comparatively | 


wet condition. The dried material is removed 
from the bottom of the casing by rotating scrapers. 


From some particulars available it appears that a 
full-sized plant used for drying salt has a casing 
4 ft. in diameter by 25 ft. 9 in. high, with discs 2 ft. 
in diameter. Performance figures show that the 
moisture content of the salt was reduced from 
8-3 percent. to 0-8 per cent. with an air inlet tem- 
perature of 298 deg. F., and outlet temperature 
of 105 deg. F. with a dry bulb thermometer, and 
101-7 deg. F. with the wet bulb. The air satura- 
tion leaving the dryer was 90 per cent., and the salt 
dried was 2-39 tons per hour. The power was just 
under 2 brake horse-power. 

That old activity of the civil engineer, road- 
making, was illustrated by several examples of 
modern methods, Dr. B. H. Knight’s exhibit of the 
microstructure of road-making and building stones, 
subjected to a lately-developed technique of staining, 
showing very well what characteristics are suitable 
for both purposes. Mr. G. H. Hodgson’s exhibit 
also dealt with microstructure, coloured photo- 
micrographs of a number of thin transparent sections 
of concrete samples made with different aggregates 
being shown. An exceptionally instructive com- 
parison was provided in two of these microphoto- 
graphs. The aggregates in one case consisted of 
crushed Penmaenmawr granite and in the other of 
washed sand and gravel. In the first specimen, 
in addition to graded aggregates ranging from + 
200 mesh upwards, about 10 per cent. of fine crystal- 
line chippings of — 200 mesh and + 600 mesh 
had been included. These chippings were uniformly 
displaced and orientated in all directions in the 
cement areas and gave the impression of an 
efficient reinforcement to the bonding between the 
coarser sands. The other specimen with washed 
sand aggregate was entirely devoid of — 200- 
mesh particles and the comparatively large voids 
between the coarse sands were filled with neat 
cement only. Specimens of concrete were also 
shown, including fractured test cubes, &c., which 
supported the argument that it is advantageous to 
intermix fine crystalline particles with the cement, 
and Mr. Hodgson’s investigations appear to indicate 
that suitable admixtures of — 200-mesh material 
with the aggregate, whilst increasing the toughness 
of the concrete, i.e., its resistance to impact, also 
increases its watertightness and reduces changes of 
volume during curing, increased protection being, 
in addition, given to the embedded reinforcement. 
The exhibits further emphasised the desirability of 
keeping the aggregate free from all particles of 
— 600 mesh, these almost impalpable powders 
having a tendency to adhere tenaciously to the 
larger aggregates and thus to prevent perfect 
contact between cement and aggregate. This ex- 
hibit was accompanied by a working model of a 
plant designed by Mr. Leonard Andrews for the 
complete elimination of clay and loam from sand, 
and for the size-grading of fine sands. 

Another exhibit dealing with concrete was one by 
Mr. J. H. Walker. The chief feature of this was a 
series of three test slabs of clay and gauged cement, 
one of which was warped up at the edges, another 
hogged in the centre, and the third level. The tests 
were made to demonstrate Mr. Walker’s contention 
that the deformation and cracking of concrete 
pavements is caused by want of balance between 
the forces set up by shrinkage and the anti-shrinkage 
forces, e.g., those arising from friction between the 
concrete layer and the road bed. All the test slabs 
were reinforced by steel hoops, scale models of 
those used in actual construction. In the first case 
the hoops were situated at the under surface of the 
slab, which showed numerous cracks, reaching up- 
wards to midway of the slab. In the second case, 
the hoops were on the top surface and the cracks 
extended downwards to the same extent. In the 
case of the third slab the hoops were set slightly 
above the midway plane and had set up a condition 
of equilibrium resulting in perfect flatness and 
minute and shallow cracks only on both surfaces. 

An exhibit of Mr. R. L. Quertier, B.Sc., was 
peculiarly appropriate to the occasion, as it illus- 
trated, by a range of specimens of British standard 
nozzles for air-flow measurement, a practical result of 
the work of a Sub-Committee of the Heat Engine 
Trials Standing Committee of the Institution, on air- 
flow investigation. The exhibit was shown working 
with a small compressor and the necessary gauges to 
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DISCHARGING PLANT AT GOTHENBURG. 








It may 
be mentioned here that the British Compressed Air 
Society give particulars of these nozzles in their 
publication, Compressed Air Terms and Standards, 


demonstrate the operation of the nozzles. 


a copy of which was to be found at the exhibit. The 
definitions given in this book seem to fill a gap, 
particularly as standardising what is meant by free 
air delivered, a term hitherto of very variable 
significance with different makers of air-compressing 
plant. Of the remaining exhibits, it may be said 
that all presented points of interest, while one was 
quite exceptional, being a display of some gold 
ingots, sovereigns, rupee notes and some miscel- 
laneous articles salved from 8.S. Egypt, and exhibited 
by Mr. C. P. Sandberg, C.B.E. An illustrated lantern 
lecture, entitled “ Salving the Egypt’s Gold,” was 
given during the course of the evening by Mr. J. 
Swinburne, F.R.S. Two other lectures were also 
given, viz., one on “ Airships,” by Mr. B. N. Wallis, 
B.Sc., and one on “ Automatic Traffic Signals,” by 
Mr. J. C. Wrighton. 


DISCHARGING PLANT AT 
GOTHENBURG. 


Sates laden with coal and coke arriving in the 
harbour of Gothenburg, Sweden, were, until recently, 
discharged by travelling bridge cranes fitted with grabs, 
which served the area of a large stocking ground. 
With this system, the time occupied by the crane in 
travelling along the bridge was very appreciable, 
and to speed up the work of discharging, it was decided 
to retain the crane in a fixed position from which it 
could efficiently carry out the duties of grabbing, 
hoisting and slewing, and to effect the traverse of the 
material to the required point on the stocking ground 
by means of a conveyor running along the bridge. 
The installation of the necessary new plant, together 
with the modifications to the existing structures, 
were carried out by Messrs. The Steel Band Conveyor 
and Engineering Company, Limited, Barber-street 
Works, Parade, Birmingham. 


A view of a modified travelling bridge is given in the 
| 


annexed illustration, and it will be seen that the 
crane is located so as to be able to grab the material | 
direct from the ship’s hold, and to deliver it to a large | 
loading hopper attached to the bridge structure. Aj 
second hopper is provided to permit of two travelling | 
gantry cranes being fitted with grabs to assist in | 
discharging the steamers, the contents of this hopper 
being transferred to the main hopper by means of 











260 ft. per minute. The carrying capacity is 90 tons 
of coke, or 150 tons of coal, per hour, and the power 
required is from 8 h.p. to 10 h.p. A particular advan- 
tage claimed for the steel band conveyor for this 
duty is that it can be driven from the loading terminal, 
thus permitting the drive to be combined with that 
for the main inclined conveyor, and avoiding the loca- 
tion of the driving terminal on the overhanging end 
of the bridge. 

The conveyor incorporates a travelling carriage 
fitted with a plough which enables the material to be 
discharged at any required point throughout its length. 
The travelling carriage and plough are stated to. be 
smaller and cheaper, and to have a longer effective 
travel, than the corresponding tripper which would 
be required with a rubber belt. The carriage is posi- 
tioned by means of a wire rope, operated by a winch, 
located close to the driving terminal of the conveyor. 
The clear height from ground level to the underside 
of the bridge is 42 ft., and a chute travels on the under- 
side of the structure so as to coincide with the position 
of the plough when unloading. The carriage and 
chute are hidden by the discharged material in the 
view given. We understand that, following the altera- 
tion of the plant, the rate of discharge has been increased 
threefold when delivering to the near side, and sixfold 
when delivering to the far side, of the storage area. 





LETTERS TO THE EDITOR. 


INVENTIONS AND THE INVENTOR. 
To THE Epiror oF ENGINEERING. 


Sm,—Following your article on inventors, in your 
issue of June 9, there is one point in connection with 
income tax on royalties which appears to be most 
unfair. If it is necessary to spend, say, 2001. on experi- 
mental work in order to bring an invention up to the 
stage when it can be manufactured under licence, it is 
obvious that until the inventor has received 2001. in 
royalties, he has made no profit whatever. In spite 
of this, tax has to be paid on all the royalties received ; 
in short, if the inventor drew 200/. only in royalties, 
he would be 50/. out of pocket. 

INVENTOR. 

June 13, 1933. 








THE DEVELOPMENT OF THE 
TRACTION ENGINE. 
To tHe Eprror oF ENGINEERING. 
Sir,—In the article on the “ Development of the 


cross rods of a four-shaft engine, when notched back, 
give a decreased lead to valve or valves and generally 
do not get away so freely as the Burrell road engine. 
Messrs. Burrell’s engines, even the tandem or single 
crank compound, gave a good account of themselves. 

Regarding Clayton and Shuttleworth’s engines, I 
had experience of Joy’s gear on a compound in 1907, and 
found it a good engine, but the jack-link bush in the 
connecting-rods worked easy with wear and gave 
distorted valve events. Regarding the paragraph on 
unskilled drivers I appreciate this; the traction engine 
has all along suffered from being in the hands of men 
who had little or no mechanical knowledge, and suffered 
accordingly. 

Yours faithfully, 
Matcotm M. NIVeEN. 
Cardonald, Glasgow, 8.W.2. 
June 17, 1933. 








COASTWISE SHIPPING. 
To tHe Eprror or ENGINEERING. 


Sir,—In reference to the note in your issue of 
June 2, I wish to recall that in 1931 tariffs were placed 
on goods that could be manufactured in this country, 
in order to assist our manufacturers during the crisis, 
but the question of shipping appears to have been 
entirely overlooked. 

Our shipping is at a considerable disadvantage when 
compared with foreign countries who have placed an 
embargo on inter-coastal trade for foreign shipping. 
The countries in question are France, Portugal, Italy, 
&c. While the embargo prevents our ships trading 
between any two of their ports, the ships of those 
countries can compete with our ships in this country on 
coastal shipping and therefore travel all the time with 
more or less full cargoes. By the foreign embargo, 
our ships, on the other hand, cannot hope to travel with 
full cargoes, and therefore the freight costs must be 
higher. 

Foreign shipping has two other advantages, one due 
to the fact that Lloyd’s is rightly much more severe 
than the foreign Bureau Veritas, so that ships which 
have been condemned by Lloyd’s can be run by foreign 
shipping companies; the other due to the wages of 
foreign sailors being much lower than those of our 
sailors. All this tends to higher freight costs for our 
ships than for foreign ships. I think that the British 
Empire should threaten foreigners that unless they 
remove their embargo we will place a similar embargo 
on our ports, and this would affect foreign shipping 
much more than any individual country’s embargo 
affects our shipping. 

Yours truly, 

London, W.2. H. J. M. 
June 16, 1933. 








ANNUALS AND REFERENCE BOOKS. 


Electrician Annual Tables of Electricity Undertakings, 
1933. The forty-sixth edition of The Electrician 
Annual Tables of Electricity Undertakings (1933), which 
has recently been published by Messrs. Ernest Benn, 
Limited, 154, Fleet-street, London, E.C.4, at the price 
of 10s. net, contains an introductory note dealing 
with the activities of the Central Electricity Board 
during the past year. This will do very well for the 
time being, but, as this organisation has now begun 
trading, the compilers of the annual will soon be forced 
to consider how the progress it is making and its 
relations with other undertakings are to be indicated 
in tabular form. This essential task will not be 
easy and we shall be interested to see how it is solved. 
The same applies to the work of consolidation, which is 
being carried on in certain parts of the country by 
Joint Electricity Authorities or similar bodies. The 
London Power Company still appears in Table A, 
instead of in its more logical place in Table C, though 
the various entries relating to generation in the North- 
East Area have been consolidated, consequent on the 
change of the name of the controlling company to the 
North-Eastern Electric Supply Company, Limited. It 
is interesting to note that the number of small under- 
takings, the majority of which, of course, take a 
supply in bulk, is increasing, and that the information 
is more complete. The latter result may probably 
be ascribed to the publication by the Commissioners of 
statistics which not so long ago were rightly or wrongly 
jealously guarded as trade secrets. As a whole the 
information given, so far as it is possible to check it, 
is accurate, and is set out in the convenient form, which 
long usage has made familiar. The address of both 





an inclined conveyor. One of the gantry cranes | Traction Engine,” in your issue of last week, allusion 
discharges into the auxiliary hopper, which can be seen | is made to the engines of Messrs. Burrell, of Thetford, 
on the left in the illustration, while the principal crane | being more powerful by virtue of having three shafts 
and the second gantry crane discharge direct into the instead of four. They are more powerful; and one 
main hopper. From the latter, the material is raised | reason is that when moving forward pulling a load, the 
by means of a further inclined conveyor to the level | lever is notched up two notches, which, as they are open 
of the bridge, and delivered on to a steel-band conveyor. | rod arrangement, gives more lead to the valves during 
This conveyor is 250 ft. between centres, and is fitted | expansive working, as in railway locomotives, and 
with a band 34 in. wide, travelling at a speed of| therefore more ease in turning the dead centres. The 


the registered offices of the undertaking, as well as of 
the showroom, if any, are now given. We should 
imagine that the table of “ Descriptions” given on 
page 162 would be improved by a little revision. Now 
that frequency standardisation is approaching com- 
pletion it would be as well to call special attention to 
those undertakings which are operating on non-standard 
periodicities. 
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Hiau-TENSION RESEARCH APPARATUS. 


ELECTRICALLY-WELDED SPHERES. | plates there are four others, two top and two bottom, | means of a moving continuous silk belt, one side of 


which are joined to a belt extending partially around | which is electrified at the ground level. 


The belt will 


Or all the methods of assembling structures of the | the equator. This arrangement enables the component | be situated inside the supporting columns, which are 


tank variety with curved surfaces, perhaps electrical | plates to be cut from rectangular shapes with ® | made of an insulating material, Textolite. As will be 
welding is the most convenient and economical. The | minimum of waste. The material is steel. |seen, the columns are carried on bases mounted on 


rocess of riveting a spherical surface is almost as 
asthe and tiresome as that of making the rivet-holes | 
in it. Plane surfaces can be passed without interruption | 
under the drilling or punching machine and riveted | 
together by machine with the minimum of movement, | 
but with a spherical surface the plates have to be| 
adjusted afresh for every hole punched or drilled, so 
that the holes are radial, i.c., perpendicular to the | 
surface. The same manwuvring has to be followed | 
with the hydraulic riveter, whilst the proportion of | 
seam that can be so riveted is much less than with a | 
cylindrical structure, as it soon becomes impossible to 
introduce the growing sphere into the gap of the 
machine. It is not surprising, therefore, that the | 
facilities offered by electrical welding are now being | 
taken advantage of for dealing with curved surfaces, 
and in the accompanying Figs. 1 and 2, two recent 
examples of this method of construction are shown. 

The globe seen in Fig. 1 is a structure not uncommon 
in the United States, where it is used as a mixing tank | 
for gas and is known as the Hortonsphere. This par- | 
ticular example, however, is, we understand, the first | 
one to be constructed by the method of electric welding 
here described. It has just been completed for the | 
St. Louis County Gas Company, Shrewsbury, Missouri, | 
and is 45 ft. in diameter. The rated capacity is| 
162,000 oub. ft. of gas at a working pressure of 50 Ib. 
per square inch. The figure stows the sphere in| 
course of erection, the scaffolding being, of course, 
temporary. As the shadows from it somewhat masked 
the interesting arrangement of the seams these have 
been accentuated in the photograph. A close examina- 
tion, however, will show that the shell does not consist | 
of uniform symmetrical strips arranged like the old- | 
fashioned balloon. Instead, at the top and bottom | 


The shell plates were dished and the edges prepared | 


in the shop. They were then marked for erection and 
despatched to the site. Erection was carried out by a 
derrick, the plates being hoisted into position and then 


tack-welded. The welders then went over all the! 


seams, depositing four beads on each joint. Each 


bead was thoroughly cleaned and peened before deposi- | 


tion of the succeeding one. As there is a total of 
approximately 1,256 lineal ft. of seam on the sphere, 
the total amount of welding was about 5,024 ft. Each 
welding operator was assigned a definite portion of 
the work, and marked his welding with a special stamp 


so that it could be identified. The welding operation | 
The sphere | 


was completed in approximately 14 days. 
was then tested by means of soapsuds, an air pressure 
of 70 lb. per square inch being used. No leaks were 
discovered. Apart from the advantages in using 
welding for the fabrication of a spherical structure 


already alluded to, welding would appear to be specially | 


suitable for gas-holding vessels on account of the 
practical elimination of the risk of leaks at joints. 
The sphere was constructed by Messrs. Chicago Bridge 
and Iron Works, 2131, Old Colony Building, Chicago, 
Illinois, the welding being done by the shielded-arc 
process with equipment manufactured by Messrs. The 
Lincoln Electric Company, 13,034, Coit-road, Cleve- 
land, Ohio. 

The two spheres shown in Fig. 2 were also constructed 
by the Chicago firm mentioned above, and are interest- 
ing as forming a novel piece of experimental apparatus 
designed for research in connection with the structure 
of the atom, in addition to forming an example of a 
welded sphere in another metal, viz., aluminium. The 
installation is being set up at the Massachusetts Insti- 
tute of Technology, and accounts of its purpose will be 





there are caps formed of plates joined together to | found in reports of lectures, delivered by Lord Ruther- 
form a square, which, on being spherically dished, | ford, on pages 283 and 349 ante. Briefly, it is hoped 
results in four peaks round the circumference of each | to charge one sphere positively and the other negatively, 
cap. A vertical seam runs between each top and | so that a potential difference of over 10,000,000 volts is 
bottom peak, and the strakes it joins have a seam| obtained. The spheres are to be connected by a 
on the equatorial diameter, there being thus four plates | discharge tube, and the observers will work inside the 
in the region of the peaks. Between each set of these! globes. The charge is to be conveyed to the globes by 


wheels, so that the distance between the spheres can 
be varied. The normal working distance is 30 ft. 
The spheres are 15 ft. 6 in. in external diameter and 
are welded up from segments, a dead-smooth external 
surface being provided to prevent loss of electricity due 
to the well-known discharge action from projections. 
The method of welding was in this case also that of the 
shielded arc, the equipment used being again provided 
by the Lincoln Electric Company, the electrodes being, 
of course, of aluminium. The essential features of this 
process are the use of a larger diameter of electrode 
than is usual, and the shielding of the arc and the 
molten metal by a highly deoxidising gaseous envelope 
produced by the burning of the special electrode 
coating used. The weld metal is claimed to be superior 
to that deposited by the ordinary arc as the weld is 
free from oxides and nitrides. Welding costs are also 


| stated to be substantially reduced. The sale of shielded- 


are equipment in Great Britain is effected by Messrs. 
Buck and Hickman, Limited, Whitechapel-road, 
London, E.1, who have recently been granted the sole 
agency for this country. 





Prime Movers in Mataya.—A statement regarding 
the new internal-combustion engines, steam generators 
and water turbines, installed in the Federated Malay 
States during 1932, has recently been issued by the 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. Copies may be obtained by United 
Kingdom firms; reference No. G.X. 12,436, should be 
quoted upon application. 





Orenines For Brrmish Propucts Asroap.—Con- 
fidential reports on the markets for pumps in Malaya, 
for agricultural and dairy machinery in Southern 
Rhodesia, for tin-plates in Italy, and for safety razors 


| and blades in Argentina, have recently been issued by the 


Department of Overseas Trade. Interested United 
Kingdom firms can obtain copies on application to the 
Department, at 35, Old Queen-street, London, 8.W.1, 

uoting reference No. G.Y. 12,568 in the case of Malaya, 
G.Y. 12,593 in that of S. Rhodesia, G.Y. 12,618 in that 
of Italy, and B.Y. 7,585 in that of Argentina. 
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INTERGRANULAR CORROSION OF | 2umber of studies. In many of these researches, | billets were heated to 1,000 deg. to 1,050 deg. C. and 
especially in America, the annealing periods within | rolled into strips }-in. thick by 1 in wide; the actual 


18/8 AUSTENITIC STAINLESS | the critical range were prolonged to such an extent | finishing temperature varied from 600 deg. to 900 deg. 
as to make the results obtained applicable solely to|C. The rolled strips were afterwards heat-treated 
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STEELS.* 
By E. C. Rottasoy, MSc. cases where the finished article is exposed for protracted | as follows :— } ' 
Sam | periods at elevated temperatures in the presence of | (1) Routine commercial treatment; no soaking. 
For commercial applications of the stainless steels, | corrosive media, as in the cracking of oil, in super-| ,.,) AER 


the ease of fabrication into suitable equipment is| heaters, &c. A 
often almost as important as their resistance to chemical| The present research deals with the short-time heating N Air-cooled from 1,100 deg. C. 


attack. In this respect many problems arise when | of the metal such as may be realised during the fabrica- Y \Quenched in water at 25 deg. C. from 1,050 deg. 
pope. rf ey or welding of the various| tion of the article, for instance, the welding, hot- | c. ; 

rustless steels is under consideration. Air-hardening| pressing and hot-flanging of acid tanks. So far as A : . 
tendencies have made the welding of the 12 per ak! the outher knows, ao cnet has been made to find | 8 Y pene poe AR 
chromium irons difficult, yet while the higher chromium | a relation between the temperature and the time of | (2) All steels were annealed in a glow-bar furnace 
irons are not hardenable, they are subject to grain- | heating which will just cause sufficient intergranular | for } hr. at 1,100 deg. C. followed by a quench in water 
growth and embrittlement. The austenitic chromium- | decomposition to allow intercrystalline corrosion to | at 0 deg. C. 

nickel steels are more resistant to corrosion, and, occur in the presence of corrosive media. Thisrelation-| (3) All steels were similarly quenched in water from 
unlike the martensitic steels, their stainless properties | ship is considered to be more valuable in establishing | 1,180 deg. C. : 









Fig.3. TIME-TEMPERATURE RELATION FOR STEEL A AIR-COOLED -1] Fig.4. LOG TIME-TEMPERATURE RELATION FOR 
vf STEEL A, AIR-COOLED. 
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Fig.5. LOG TIME-TEMPERATURE RELATION FOR STEEL A, the limits of usefulness of various | Specimens, 2} in. by } in. by } in., were cut from 
compositions than the results of | the heat-treated steels, numbered with wire-stamps, 


a constant heating of, say, 30| reheated for various times at temperatures ranging 
min. It was also thought de- | from 450 deg. to 900 deg. C., and then quenched in 
sirable to study the effect of the water. The times were increased or reduced until 
preceding treatment on the/a point was reached at which slight decay resulted 

2-90 18/8 alloy in terms of this after corrosive treatment. 
relationship. In preliminary experiments it was found that steel 
5 Prevention of Intergranular! A suffered from intergranular decomposition after 
5 Corrosion.—This trouble may be | heating for less than 2 minutes at 700 deg. C., and it 
- overcome by subsequently heat- | was clearly evident that heating in a gaseous atmos- 
_ a ing the steel to a temperature | phere was useless, owing to the uncertain and relatively 
of 1,050 deg. to 1,150 deg. C.,|long time required for the specimens to attain the 
followed by rapid cooling.* As| temperature of the furnace. A tin bath, 12} in. by 
this operation is not always | 2§ in., was finally chosen, the specimens being suspended 
possible in the case of large and |in it by a piece of 15 8.W.G. Brightray wire. The 
complicated parts, steelmakers | rate of heating of the standard specimen, estimated 
have endeavoured to produce | by a calorimetric method, was found to be extremely 
steels which are not subject| rapid, the bath temperature being attained within 
breakdown. | 10 seconds, and this length of time was allowed for 
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Naturally, a large number of | 
patents have been taken out, 
from which it is gathered that | 
a reduced carbon content, an 
increase in the nickel content 
or an addition of tungsten, 
10 100 10,000 copper, molybdenum, silicon, 
(814.£) in Muutes on Log Seale “ENGINEERING” vanadium and titanium improve 
the resistance of the steel to 
are less affected by the degree of surface polish. From intergranular attack. It was decided, in view of the 
a constructional point of view they possess many | practical importance, to study the patent aspect of 
advantages ; due to their freedom from air-hardening | this subject by comparing a few commercial modifica- 
effects and their retention of great ductility even tions of the parent alloy in terms of the time-tempera- 
when made coarse-grained, they appear to be ideal | ture relationship. ‘ 
for welding operations. In fact, the welds, judged| Aloys Examined.—The analyses of the steels used 
solely on mechanical properties, are very nearly perfect, |in this investigation are given in Table I. These 
and would not require further heat treatment. steels are representative of commercial alloys. The 
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Unfortunately, a trouble has been experienced i . . 
which has been called “ weld decay,” a rather mis- | Taste I.—Composition of Alloys Examined. 
leading term, since the defect occurs in cases other | | | | - 
than welding. When this class of steel is heated) .,., cies | all | _ ae 
in the range 500 deg. to 900 deg. C. and then cooled,| ~ ey png | p- | oan | cent. | cunt. | yg 








the material is attacked by most corrosive media in | | aa 





an intercrystalline manner. In welding, of course, | | | | | 
there is bound to be a zone on either side of the weld ‘ 80 | O-3 | Ore eth 5 sie 
junction which has been so heated, and it is this sone | Y **| oan 2. aa - 17-0 9-71 W 0-59 
which is attacked in the intercrystalline manner. Cc ..| 0-09 | 0-82 | 0-22 | 16-1 | 10-4 | Cu, 2-02 
The mechanism of the structural change which occurs} M be ekeaie- _; a © 
on reheating chromium-nickel austenitic steels in the| p "| $58 an 0°89 | 8-1 | 8-2 \fTi, 0-47 
| W, 0-59 


range 500 deg. to 900 deg. C. has been the subject of a | 


| 








* Paper read before the Iron and Steel Institute,| * Benno Strauss, United States Patent No. 1,404,908, 
1922. 


on Friday, May 5, 1933. Abridged. 


in subsequent experiments. The temperature of the 
bath was measured with a platinum/platinum-rhodium 
couple connected to a millivoltmeter, standardised 


| against pure metals. For heatings of up to one hour 


the furnace was controlled by a resistance; for longer 
heatings, a Cambridge automatic control was employed. 

Determination of Intergranular Decomposition.— 
(a) Corrosive Media.—The solution invented by 
Dr. Hatfield, and included in the Air Ministry Specifi- 
cations, in which a 2N solution of sulphuric acid, con- 
taining 111 gr. of copper sulphate per litre, is used 
boiling for 72 hours, was adopted for this research. 
The specimens were supported by fireclay racks in a 
litre Erlenmeyer flask fitted with a reflux condenser, 
the amount of solution being about 600 c.c. to 80 aq. 
cm. of area of steel. 

(b) Measurement of Extent of Decay. Bend Test.— 
Since intercrystalline attack causes the surface layers 
to become a mere collection of grains, some form of 
local distortion immediately shows the effect of this 
type of corrosion. The main test adopted by the 
author was to bend the specimen, after treatment in 
the copper sulphate solution, round a }-in. radius. If 
the specimen broke off after bending a few degrees, the 
attack was considered to be complete, whereas if no 
cracks were evident under a low-power microscope 
(x 8) on sharp bending no attack was assumed. 
Examples of partially decayed specimens are shown in 
Figs. 12 and 13, from which it will be noted that as the 
time of heating increases past a certain value, surface 
cracks appear on bending the specimens. In Fig. 12, 
the specimens on the left (a) were heated at 750 deg. C. 
for 10, 20, 40, and 110 seconds ; those on the right (6) 
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were heated at 550 deg. C. for 18, 24}, and 41 minutes, 
respectively. In the upper portion of Fig. 13 are 
shown steel C, heated at 700 deg. C., for (a) 2 hours 
40 minutes, and (6) 1 hour; below are shown specimens 
of steel M heated at 700 deg. C., for 7 hours. Further 
time at the temperature causes a coarsening of the 
cracks, which decrease in number until, when decay 
is complete, the specimens break into two parts on 
bending with the fingers, although the polished surface 
has not been etched except faintly round the grain 
boundaries. When a layer of material shells off from 
a specimen, a grey matt surface is exposed, as in Fig. 13, 
which also shows the characteristic shelling from the 
hack of specimens. In doubtful the micro- 
section was examined. Fig. 14, depicting the effect 
of corrosion after reheating at 700 deg. C. for 3 minutes, 
shows, however, that a datum line from which to 
measure the depth of attack is not easily fixed, owing 
to grains falling out during polishing, and to the smear- 
ing of the metal into the fine cracks, necessitating 
repeated polishing and etching. On the other hand, 
the measurement of the loss in weight per unit of time 
does not indicate the injury done, but the measure- 
ment of the increase in electrical resistance appears 

to offer good possi bilit es. 
Time-Temperature Relationship for Plain 18/8 
illoys.—Results of tests made on steel A with heat 
treatment No. 1, namely, air-cooled from 1,100 deg. C., 
are plotted in Fig. 3. A minimum time of very short 
duration is required to cause decay at 700° C.; above 
and below this temperature the necessary time of 
heating increases rapidly, and specimens subjected to 
temperatures above 750 deg. C. were, therefore, heated 
to and cooled from the temperature within 10 seconds, 
to prevent decomposition occurring in the 700 deg. to 
750 deg. C. range. Above 850 deg. C. and below 
450 deg. C., the curves are suggestive of asymptotic 
values. When the logarithm of the time is plotted 
against the logarithm of the temperature the curves 
reduce themselves to separate straight lines diverging 
from the critical temperature at 750 deg. C (Fig. 4). 
The straight lines can be represented by the equation : 
Log @ 


where @ 


cases 


m log T log C, 
temperature, 
corresponding time, 


and m, C constants. 


The formula may be put in the form : 
0 = CTm, 





and the constants evaluated from the experimental | 
data give @ = 667'T-°™ for the lower straight line 
for the range 700 deg. to 400 deg. C. 

The Cause of Weld Decay.—The defect in austenitic | 
chromium-nickel steels is said to be due to the precipita- | 
tion of fine particles of carbide, frequently in the form | 
of connected networks round the grain boundaries | 
of the austenite. This precipitation commences very | 
rapidly, and a few minutes’ heating will suffice to | 

| 
| 
| 





bring it about. This phenomenon may be explained 
by three characteristics of the alloy: (1) The alloy is 
undercooled in respect of its allotropic transformation 
of austenite to ferrite, even with a moderate cooling | 
rate; (2) The transformations in the alloy are rendered | 
sluggish by the chromium ; and (3) the alloy is super- 
saturated as to carbon. 

The last-mentioned fact is at first rather startling, | 
since one of the characteristics of austenite, in contrast | 
to ferrite, is its ability to dissolve carbon. Strauss and 
co-workers, however, have indicated that the | 
solubility of carbon in the austenitic stainless steels of | 
18/8 composition is about 0-04 per cent. at 600 deg. C. 
More recently, Aborn and Bain have shown that less | 
than 0-03 per cent. of carbon is soluble at tempera. | 
tures below 800 deg. C., but that the solubility increases 
rapidly with a rise of tempevature, so that 0-2 per cent. 
of carbon is dissolved at 1,050 deg. C. The varying 
solubility of carbon in the 18/8 alloy gives rise to age- 
hardening similar to that which in certain 
aluminium and copper alloys. In many respects it is 
also similar to the precipitation of cementite from 
a-iron as described by Whiteley. Carbide is dissolved 
at the higher temperatures ; it is permanently preserved 
in solution by rapid cooling to room temperature, and 
is re-precipitated from the aurtenite by heating at 
intermediate temperatures. A characteristic of the 
austenitic alloys is the positioa of the precipitate. 
Krivobok and Grossmann, Strauss, and Aborn and 
Bain point out that the carbide is largely restricted 
to the grain boundaries. Krivobok and Newell state 
that the precipitate may also at twinning or 
slip planes in worked material, or to some extent 
throughout the grains themselves. 

Nature of the Carbide.—lIt is thought that the carbide 
mentioned above consists largely of chromium carbide. 
According to Kazue Hatsuta, Cr,C is the first carbide 
phase in the chromium-carbon system, but in the 
stainless steels it is possible that some iron and nickel 
replaces part of the chromium, for Westgren and 
Phragmén found Cr,C-Fe in high-chromium iron alloys. 
Kalling also states that the carbide in steels containing 


his 


occurs 


occur 


13 per cent. to 30 per cent. of chromium contains | 
5-3 per cent. to 5-4 per cent. of carbon and about | 
63 per cent. of chromium. Aborn and Bain, however, | 
suggest that the chromium content is at least 75 per 
cent. to 90 per cent. It is thought that the formation | 
of these carbides rich in chromium depletes the | 
immediately adjacent solid solution of its chromium, | 
and that chromium diffuses too slowly at the low 
temperatures to restore the composition of these areas, 
which (in unworked material) are associated with the 
grain boundary. A_ corrosive medium _ therefore 
travels through the impoverished film of material on 
both sides of the carbide, although the resistance of 
the remainder of the grain is practically unimpaired. 

Microstructure.—Definite carbides along the grain 
boundaries can be developed by prolonged heating, 
but with a short time of heating, sufficient to cause 
intergranular breakdown, Murakami’s reagent failed 
to reveal carbide ; in fact, in many cases the structure 
could only be distinguished from fully austenitic steel 
by the more rapid etching in 10 per cent. hydrochloric 
acid in alcohol. This latter reagent was found to be 
most suitable for indicating carbide film due to the | 


(b) 


{aj 
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or Steet A. 


Fic. 12. 


immediately adjacent film to the crystal boundaries ; 
and since nickel is more soluble in austenite than in 
ferrite it is possible that the adjacent film of material 


| is practically pure iron, with low corrosion resistance. 


That ferrite is frequently produced as an accompani- 
ment of carbide precipitation has been pointed out 
by Strauss and by Krivobok. In this temperature 


lrange the diffusion of nickel and chromium is too 
|slow to restore the original composition of the im- 


poverished areas to an extent sufficient to prevent 
intergranular corrosion, although it was observed that a 
slight improvement occurred on prolonged heating as 
compared with a critical short-time heating. 

In the range 700 deg. to 900 deg. C. there are three 
tendencies, namely, (a) initial separation of carbide 
with consequent impoverishment of certain areas; 
(b) agglomeration of fine particles of carbide; (c) 
Migration of chromium and nickel to impoverished 
parts. The two latter tendencies are helpful in prevent- 
ing intergranular corrosion. At the higher tempera- 
tures diffusion is rapid enough to prevent the formaticn 
of verv sensitive films of material, although the 
general corrosion is increased. Agglomeration of the 
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attack of material on both sides of the carbide resulting 
in a band of etched metal sufficiently wide to be seen 
at ordinary magnifications. Fig. 17 shows the micro- 
structure of steel A, quenched from 1,100 deg. C., but 
reheated at 650 deg. C. for 30 minutes. The specimen 
was etched in 10 per cent. alcoholic HCl for 10 minutes, 
which time is totally inadequate for etching fully 
austenitic material, and consequently only those 
boundaries which are occupied by carbide films become 
revealed. This fact was shown clearly, in a specimen 
heated for 2 minutes, by the disconnected boundary 
portions. As the time of heating increases the 
films of carbide become more or less continuous, thus 
allowing intergranular attack under suitable conditions, 
of corrosion (Fig. 17). Longer periods suffice to cause 
further precipitation and agglomeration of the carbide. 
At temperatures above 700 deg. C. much more carbide 
is present, but mostly in massive particles. 

Explanation of Time-Temperature Curve.—The follow- 
ing suggestions are given to explain the form of the 
curves shown in Figs. 3 and 4 

Reheating at temperatures lower than 350 deg. C. 
results in no damage because of the insufficient precipi- 
tation of carbide in this sluggish range. Between 
400 deg. and 700 deg. C. carbon diffuses with increasing 
rapidity to the region where precipitation is easiest, and, 
given sufficient time, extreme ly fine carbides are 
precipitated in the form of connected films at the 
grain boundaries, the chromium being taken from the 
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carbides destroys the connected films which are so 
dangerous. Moreover, the author is of the opinion 
that when once these films are converted into separate 
nodules there is little tendency for them to reform by 
the further precipitation of carbide from solution ; 
it is well known that once nuclei are formed, further 
deposition occurs more readily upon these nuclei. 
In the range 900 deg. to 1,100 C., gradual solution of 
carbide occurs and the alloy tends to become more 
homogeneous. 

Effect of Pretreatment on Austenitic (Single-Phase) 
Steels.—The results of the effect of different pre- 
treatments on austenitic steels are recorded in Fig. 5. 
The faster rate of cooling due to water-quenching 
from 1,100 deg. C., as compared with air cooling in 
commercial treatment, has displaced the curves to the 
right; the slope of the lower line remains the same 
and can be expressed by a general formula : 


0 


where K is a constant depending on the amount of 
displacement of a curve. The lowest temperature 1s 
raised. As the temperature of the homogenising 
treatment is raised, the rate of solution of the carbides 
increases, but no marked grain growth occurs during 
short heatings, until the temperature is raised above 
1,100 deg. C. Up to some maximum temperature in the 
region of 1,100 deg. C., the resistance of the austenitic 
alloys is improved, but, as the quenching temperature 


= K T-0-06s 
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THE GESTRA STEAM TRAP. 
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is further raised or the time of soaking increased, | 
the susceptibility to intergranular breakdown is 
increased. In cold-worked material the carbides are 
also precipitated in the slip-band regions; the larger 
area available reduces the possibility of forming |Cluded that the addition of elements which form a 
continuous films, and so lowers the upper limit of | contracted y region when alloyed with iron, to a 
decomposition. : |Cr-Ni-Fe austenitic alloy in sufficient quantity to 
Influence of Composition ; Effect of Lower Carbon | produce $-iron in the alloy after quenching from 
Content.—Experiments on steel N containing 0-11 per | 1,000 deg. to 1,200 deg. C., greatly enhances the resist- 
cent. of carbon show that the lower carbon content | ance to intergranular attack. The absence of carbide 
has resulted in the lowering of the upper limits of the | films in the austenite is due to the 5-ferrite providing 
decomposition. The essential result is to displace the | disconnected areas in which the carbides can precipitate. 
standard curve to the right, that is, the alloy can be | Original carbides in the ferrite lower the concentration 
heated for longer periods before decay will develop. of carbon in solution and provide nuclei upon which it 
Effect of Tungsten.—The effect of 0-59 per cent. of | can be precipitated. Heating for long periods in the 
tungsten has been to displace the time-temperature | 550 deg. to 900 deg. C. range causes the 8-iron to trans- 
curve to the right, but the improvement is not so | form to austenite (non-magnetic). 
—_ —— a lower carbon (0-11 per cent.) straight : = 
alloy. he effects of different pre-treatments are 
similar to those in the straight ae. | THE GESTRA STEAM TRAP. 
Effect of Copper——Although the carbon content is| AN interesting steam trap, which is handled in this 
very low (0-09 per cent.), the displacement of the time- | country by Messrs. S. Ralph Golding and Company; of 
temperature curve to the right is not so great as with | 15, Mallow-street, Old-street, London, E.C.1, is illus- 
the 0-11 per cent. carbon straight alloy. It must | trated in Figs. 1 to 3 above. The trap, which depends 
|for its action on the effect of a series of labyrinth 


be concluded that 2-02 per cent. of copper does not 
improve the resistance to intergranular attack. The passages, is distinguished from many types of steam 
Its 


effect of the low carbon content is developed in the| trap by the fact that it has no moving parts. 
lowering of the upper range of decomposition. action is also continuous, so that a smaller size serves 

Effect of Molybdenum, Silicon and Tungsten-Titanium. |in any particular case than is required if an inter- 
—With the usual chromium and carbon contents, the | mittently-operating trap is used. Fig. 3 is a view 
addition of 4-1 per cent. of molybdenum makes the | showing the outside appearance of a Gestra trap, while 
steel magnetic and highly resistant to intergranular | the internal arrangements are illustrated in Figs. 1 
corrosion when previously air-cooled from 1,050 deg.| and 2. The inlet is at the right-hand side of Fig. 1, 
C., although the steel is far less resistant when quenched | and the inflowing water passes first to the lower part 
in water from 1,100 deg. and 1,180 deg. C. Soaking | of the casing, which forms a mud box in which any 


at 1,180 deg. C. for four hours decreases the resistance | rust or other impurities, carried by the water and 
considerably, and decay occurs in the same way as with | steam, settles out. It may be removed periodically 
straight alloys. The addition of 1-4 per cent. of silicon | through the blow-down valve shown at the left-hand 
to a steel with a higher chromium content makes the | side. 
steel magnetic with greatly enhanced resistance. As| The essential feature of the trap consists of the 
with the molybdenum modification, this steel exhibits | nest of baffle plates shown in their working position 
greater resistance when air-cooled from 1,050 deg. C.|in Fig. 1. The baffle-plate unit—which, as will be 
than when quenched from higher temperatures, al-| seen, is secured to the sealing cover by a stud and 
though in all conditions it is greatly superior to the | wing nut—consists of a series of baffle plates, usually 
molybdenum modification. The titanium-tungsten| three or five, of non-metallic construction and 
alloy is similar to the silicon steel. The addition of | tough, elastic, and heat-resisting. The plates are flat 
0-47 per cent. of titanium with 0-59 per cent. of| on their lower surfaces and on the upper sides are 
tungsten renders the alloy magnetic and fully resistant | provided with a series of labyrinth channels, as illus- 
to intergranular corrosion for up to 100 hours at/| trated in Fig. 2. The channels in the different plates 
600 deg. C. A characteristic of all these alloys when| are connected through the hole in each plate, as 
previously cooled from 1,050 deg. C. was the brittle | shown at the upper part of Fig. 2. The baffle plates 
fracture on bending after reheating for a certain time. | are held in position by a stiff pressure plate c below. 
It is noteworthy that in recent work by Pilling the | This plate has a hole 6 communicating from the trap 
high-nickel alloys which gave the best results contained | body to the labyrinth passages. Actually this plate 
1-2 per cent. to 1-4 per cent. of silicon, the possible | has four holes of different diameters, but only one is 
results of which appear to have been ignored. |in use at a time. Normally the largest hole is set to 
In view of the evidence presented above it was con- communicate with the labyrinth passages, but if for 
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any reason the condensate to be dealt with decreases, 
one of the other holes, which are progressively each 
smaller than the preceding one, may be utilised. The 
stud holding the baffle and pressure plates is square, 
so that they remain in the position in which they are 
set. A sheet-copper dome-shaped strainer a is fixed 
below the pressure plate, to retain any pieces of floating 
packing or other light material which may pass into 
the trap with the condensate. Any material of this 
kind is removed when the trap is blown down. 

If there is a considerable inflow of condensate to 
the trap, it passes freely through the labyrinth passages 
and escapes. When there is but little, some steam 
passes with the water to the baffle plates, when, owing 
to the constant change of direction and whirling action 
induced by the labyrinth, the flow is checked and 
retarded. It is stated that this effect renders the trap 
able to deal with great fluctuations in load and that 
30 per cent. over, or 70 per cent. under, the rated output 
can be dealt with. In addition, regulation is provided 
by the four holes in the pressure plate already referred 
to, while, if desired, the number of baffle plates may 
be varied. The standard numbers are three for the 
normal model, intended for working pressures up to 
85 lb. per square inch, and five for the heavy model, 
intended for pressures up to 170 lb. per square inch. 
As will be clear from the figures, the baffle unit is held 
in place by a cross bar and swing bolt, and may quickly 
be removed for changing the baffle plates or cleaning. 
A diagram showing the size of trap recommended for 
various duties is given in Fig. 4. This will be clear 
without further comment. 


THE INSTITUTION OF WATER 
ENGINEERS. 

THE thirty-eighth summer general meeting of the 
Institution of Water Engineers was held on Wednesday, 
May 10, at the Palace Hotel, Southend-on-Sea, when the 
President, Mr. John Reginald Fox, of Barnsley, 
occupied the chair. 

After the transaction of formal business, Mr. Fox 
delivered his presidential address. In this, he first 
submitted evidence of the progress made by the 
Institution, and then referred to many of the important 
questions at present confronting the water authorities. 
The formation of Regional Advisory Committees for 
the consideration of the allocation of supplies to different 
communities had not relieved the difficulties. Where 
the areas concerned contained all the water resources 
required, the troubles were not insurmountable, but 
the need for getting outside supplies led to conflicts 
between the committees of adjoining areas, rather than 
between individual undertakings. A National Board, 
or the Ministry of Health, as was proposed by some, 
could better decide on local allocation, either for new 
sources or, if necessary, for the re-allocation of existing 
sources. Such a board had been recommended by a 
Royal Commission, and in the case of electricity supply 
had been put into operation, The establishment of a 
national water grid presented difficulties. If the advo- 
cates of such a scheme intended that the grid main was 
to be drawn on when required, to supplement local 
sources, chemical troubles might be anticipated. These 
would result from the effects of a different type of water 
on any deposits in existing mains. Quite apart from 
domestic considerations, many trades required a par- 
ticular type of water and, if it altered to any extent, 
they might have their work affected. 

New methods and materials had come into use in 
dealing with water supply in a comparatively short 
time. Not long ago there was practically only one type 
of main in use. Though cast iron was still much used 
for the purpose, mains were now made of concrete- 
lined cast iron, steel, bitumen-lined steel, asbestos and 
concrete. All had their proper places of service, and 
some were, indeed, the only materials to use in particu- 
lar cases. Where the ground had no attacking action 
upon cast iron, or where it had, and precautions were 
taken to keep the pipes away from contact with it, the 
older material of pipe construction still held its place, 
and it had yet to be proved which of the other types 
of pipes had the same life. When cast iron was attacked 
by chemicals, similar, and often greater, objections 
applied to other pipes. There had been a great 
advance in filtration and sterilisation, and through this, 
and the improvement in the rivers, due to better 
treatment of sewage and effluents, water engineers 
were returning in some cases to the national water 
courses for supplies. While these changes were result- 
ing in the rivers becoming fit for supplies again, reservoir 
sites presented increasing difficulties. Nowadays, 
many authorities had to decide upon sites, which would 
earlier have received but scant consideration, and 
instead of impounding reservoirs costing something of 
the order of 5001. per million gallons, many cases had 
to be dealt with where the cost was at least 1,000I., 
and ur to 1,500l., or even more. 

Under modern conditions, difficulties had arisen 
in ccrrection with mains and service pipes in the roads. 
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More costly materials were now used for road-making, 
and they were given impervious surfaces, with or with- 
out concrete, and the aad of iron plates was advo- 
cated. There was now great difficulty in locating 
leakages, formerly showing at the surface immediately 
above the fracture, but, under the new conditions, 
possibly emerging long distances from the break. 
Highway authorities had very little regard as to what 
was in the subsoil, and often proposed alterations, 
which meant the relaying of water mains. At times the 
cover on mains had been reduced without any intima- 
tion. New mains, where possible, should be put 
below the footpaths, or verges, and where there were 
wide roads must be provided on each side, or there would 
have to be crossings of sufficient size to supply a number 
of houses. 





Dam 

The first paper submitted concerned “ Features of | 
Construction on the Ryburn Dam,” and was prepared 
by Mr. J. Noel Wood. In the second part of the work 
involved in the Ryburn Valley Scheme for the supply 
of Wakefield with water, there was included the con- 
struction of a compensation reservoir on the river Ry- 
burn, at a point about one mile from Ripponden, 
Yorkshire. The work on the dam for this was described 
by the author, who served as resident engineer for the | 
scheme, the designs for which were prepared by Mr. 
C. Clemesha Smith. 

The reservoir for which the dam was erected had a 
capacity of 220,000,000 gallons, and covered an area 
of 26 acres, the catchment area being 2,575 acres. The 
dam extended to a height of 121 ft. from the founda- 
tions to the road level, and the maximum depth of water 
was 95 ft., while the width at the base was 84 ft. 
The length at top water level was 480 ft., and, at that 
section, the plan showed it to be curved to a radius of 
700 ft. It was made of mass concrete and the upstream 
face was battered 3 ft. to 95 ft., the downstream face 
being formed in a series of bold steps, varying in depth 
and width to suit the theoretical profile. As the octago- 
nal valve tower, built out from the upstream face, was 
constructed so that it did not project above the dam, 
the curved horizontal lines formed by the steps remained 
an unbroken feature from the base to the top of the 
dam, the only vertical lines being those formed by the 
piers at the six 20-ft. overflow sections, and the corre- 
sponding pilasters on the solid portions at each side. 
With the reservoir full, and assuming 5 ft. of water 
passing over the crest, the maximum pressure at the 
downstream toe was 7 tons per square foot. With the 
reservoir empty, the maximum pressure at the upstream 
face was 6-5 tons per square foot. 

At the site of the dam the river flowed in a channel 
some 12 ft. deep and 20 ft. to 25 ft. wide. It was 
decided to make no river diversion, but to carry the | 
river over the broad foundations, through a wood | 
Stave pipe at river bed level. Thus a deep and expen- | 
sive cutting was avoided, the wood stave pipe formed | 
the centering for the outlet culvert through the dam, | 
and when the river was turned through the pipe, no 
further diversion was necessary. 

The material from the excavations was taken out 
with five 3-ton, 25-ft. jib travelling cranes, working | 
from gantries built on the upstream side, and two | 
5-ton, 100-ft. jib derrick cranes on the downstream 
side. The spoil was removed in wagons of } cub. yd. 
capacity, hauled by 20-h.p. petrol locomotives, on a | 
2-ft. gauge track, and as the bulk of the material was 
used to cover a large tip of ashes and paper mill sludges, 
situated immediately above the dam and within the 
reservoir area, the heavy expense of removal of this | 
debris was avoided. Two quarries above the top water | 
level were opened out for the supply of aggregate for 
the concrete. As no facing stone was required, no 
skilled quarrying, or dressing, was needed. The stone 
was simply blasted, washed by a pressure hose, and 
crushed to the requirements. The crushed stone and 
sand were hauled in batches, of six to eight } cub. yd. 
wagons, to the storage bins above the concrete mixers. | 
The jaws of the crushers wore down very quickly, | 
and new sets had to be provided every two months. 
It was found by actual test that cheap “ hard metal ” 
cast-iron jaws, made at a loc..l foundry, stood up as 
well as, if not better than, the more expensive ones, | 
made of manganese steel or chiled iron. Two Stothert 
and Pitt mixers, each of $ cub. yd. capacity, were used 
for the concrete making. Calibration marks on the | 
hopper sides, for the stone and sand, for association | 
with the cement contained in two of the bags, of l-cwt. 
capacity, in which it was supplied, enabled proportioning 
to be effected with accuracy and speed. Wagons dis- | 
charged the concrete into sheet-iron hoppers, from 
which it was delivered by 10-in. diameter semi-flexible | 
pipes into its final position. The bulk concrete was | 
made of six parts of crushed stone, up to 1} in., with 
slightly more sand than was required to fill the voids, 
to one part of cement. On the downstream face 
throughout, and on the upper half of the upstream | 
face, a 6-in. facing of 4:1 concrete was provided. It | 
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was made with pink Shap granite, up to } in., and 
was separated from the bulk concrete by iron plates 
until both were properly rammed, as the plates were 
removed. In no case where a section of concrete was 
exposed was any definite joint visible, the two grades 
merging imperceptibly into one another. Apart from 
its value as a feature of the design, the stepped down- 
stream face possessed the great advantage of simplifying 
the setting out, eliminating the fan-shaped shuttering 
required for a battered face curved to increasing radii, 
and saved scaffolding. Six contraction joints were 
provided, one in each wing, extending approximately 
to the foundation level, and the remaining four being 
spaced approximately at 60-ft. intervals for the top 
25 ft., where the cross section of the dam was slender. 
Lead strips, 3 ft. wide by 9 lb. per square foot, were 
used for the water stops, being crimped and tied into 
the concrete at each side of the joint. Drainage shafts 
were led out to the downstream side of the dam, but 
the joints were found to open and close appreciably 
with changes in temperature, but remained perfectly 
watertight. 

Compensation water, amounting to 1,298,000 gallons 
per day, had to be delivered into the mill dam of a 
paper works, immediately below the filter house. Of 
this total quantity, a proportion agreed upon at 
400,000 gallons per day had to be filtered. The un- 
filtered water under pressure passed through a small 
hydro-electric generating plant, and the current 
generated was sufficient for lighting the permanent 
works and the roadway across the dam. In times of 
drought, the power was available to pump about 
400,000 gallons per day into the supply main to the 
city. 

p Water Supplies FROM RIVERS. 

A joint paper on “ The Chelmer and Blackwater 
Supplies of the Southend Waterworks Company ” was 
the first submitted at the afternoon session. It com- 
prised (a) Description of the Works, by Messrs. T. E. 
Hawksley, W. 8. Nicholson and E. C. Bilham; and 
(6) Softening and Sterilisation of River Waters by the 
‘“ Excess-Lime ” Process, by Dr. John F. Beale, 
Dr. Ernest Suckling, and Messrs. R. G. Pelly and 
G. W. Houghton. 

Prior to the adoption of river supplies in August, 
1927, Southend obtained its water from the Woolwich, 
Reading and Thanet sands, from 34 deep wells and 
Continual growth of population forced a 
reconsideration of the matter, and it was found possible 
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| to meet the needs for many years to come by taking 


water from the river Chelmer, with its tributary the 
Ter, and the river Blackwater, to augment the under- 
ground supplies. These new works were designed to 
afford a daily supply of 7,000,000 gallons. The towns 


|of Chelmsford and Witham were situated above the 


intakes, and the effluents from their sewage treatment 
works had to be diverted to points below the intake. 
The sedimentation intake was built in two sections, 
each containing, when full, 30,000,000 gallons. The 
surface of the water was some 10} acres in extent, with 


| a depth of 25 ft., and the raw water was stored, before 


treatment, for nearly nine days. From the sedimenta- 


| tion reservoir, the water gravitated to the pumping 


station, and was then delivered to the purification 
works. After treatment, it gravitated back through 
a covered reinforced concrete equalising reservoir of 


| 500,000 gallons capacity to the station, being then sent 


through a 28-in. diameter cast-iron pipe line to the 
Oakwood service reservoirs for distribution. This pipe 
line was carried in a tunnel, of 7 ft. diameter, lined with 
cast-iron tubing, where it was necessary to cross the 
river Crouch. The tunnel was driven through the 
clay, 32 ft. below the river bed. 

At the pumping station there were three steam- 
driven vertical triple-expansion engines, each capable 
of dealing with 4,400,000 gallons a day. These units 
had high lift pump plungers to deliver the treated 
water to the Oakwood reservoirs, immediately below 
the steam cylinders, and the extended crankshaft 
operated the ram pumps to deliver the raw water to 
the purification works. The steam supply was 
obtained from three Babcock and Wilcox boilers, at 
a pressure of 210 lb. per square inch, superheated 
150 deg. F. An economiser was incorporated in the 
flue. Electric light and power was provided by three 
80-kw. steam-driven direct-coupled generators. 

After sedimentation in the reservoir, the raw water 
was treated by the excess-lime process of purification, 
following the suggestion of Sir Alexander Houston, 
in one operation softened and practically 
sterilised it. In the plant used for the purpose at the 
purification works, the raw water was divided into 
two portions, generally in the approximate ratio of 
1 to 6, but variable to suit the conditions. Lime was 
introduced into the smaller portion to produce sufficient 
lime water to give an excess of two grains of lime per 
gallon, when mixed with the larger portion. Actually, 
the lime water was prepared by adding cream of lime 
in mixing tanks, where it was continually agitated. 
In a second series of tanks it met the major portion 


of the water, which had previously been treated with 
alumina. Agitation in these tanks for about 30 minutes 
resulted in the formation of a heavy flocculent precipi- 
tate, which fell in the primary settling tanks, and the 
supernatent water overflowed into a collecting channel. 
The partially clarified water passed into reinforced- 
concrete contact tanks of long rectangular shape. 
From these it passed to a carbonating chamber, where 
carbonic acid gas was forced into it, by means of a 
high-pressure water-operated gas injector. The action 
precipitated the excess lime. The carbonic acid gas 
for the purpose was obtained by burning metallurgical 
coke in specially-designed stoves. When entering the 
carbonating chamber, ground activated carbon, which 
had been previously sterilised, was used to dose the 
water, to remove any taste or odour acquired from algal 
matter in the raw water. Final purification was 
effected by filtration through a battery of Paterson 
rapid gravity quartz sand filters, comprising 14 units. 
The cleaning of these was effected with compressed air, 
followed by a reverse flow of wash water to remove 
the collected matter that was loosened. 

A plant was installed to reconvert into lime the 
waste chalk resulting from the water purification tanks. 
This was drawn off from the primary settling tanks 
and passed down a channel into a pit, from which it 
was forced by an ejector into lagoons, where the chalk 
was allowed to settle and the water drained off. This 
chalk sludge was then lifted into two concrete mixing 
tanks, provided with stirring gear, and then repumped 
into a vacuum-operated rotary dehydrating filter, 
from which the chalk cake was fed into an oil-fired 
rotary kiln to be converted into lime for re-use in 
the purification process. 


(To be continued.) 








CATALOGUES. 


Chromium Plating.—A list of motor-car parts, with 
the prices for chromium plating each, is to hand from 
Messrs. G. N. Higgs (Chromaloid), Limited, Oaklands- 
road, Cricklewood, London, N.W.2. 

Oil-Engine Locomotives——A pamphlet describing their 
oil-engine locomotive is to hand from Messrs. John 
Fowler and Company (Leeds), Limited, Leeds. Attention 
is called to the ease of control and economy of fuel. 

Engineers’ Supplies.—Messrs. Bell’s Asbestos and 
Engineering Supplies, Limited, Slough, have issued 
printed particulars of their scheme for dealing with 
orders for supplies at any time, day or night, throughout 
the year. 

Centrifugal Pumps.—Messrs. Holden and Brooke, 
Limited, Heywood-street, Manchester, have issued a new 
catalogue of multi-stage centrifugal pumps with specifica- 
tion and detailed description. Several installations now 
in service are illustrated. 

Hand Trucks.—A folder catalogue, illustrating over 
30 designs of hand trucks and similar carriers, is to hand 
from Messrs. Willmot Trucks and Products, Limited, 


Scotts Green, Dudley. Many ingenious designs for 
Special purposes are included. 
Light Sensitive Apparatus——-We have received a 


circular from Messrs. Radiovisor Parent, Limited, 28, 
Great Russell-street, London, W.C.1, explaining the 
effects produced by their apparatus, which include the 
automatic operation of switches. 

Refrigerating Machinery.—Cold-storage plants on a 
small or large scale, dairy plants, Pasteurising plants, «c., 
are shown in a new catalogue to hand from Messrs. Robert 
Boby, Limited, Bury St. Edmunds. The refrigerants 
used are ammonia and methy! chloride. 

Roller Bearings.—Roller bearings of the spiral flexible 
roller type are the subject of a catalogue received from 
Messrs. Fredk. Pollard and Company (Bearings), 
Limited, Leicester. The lists show a variety of types in 
a good range of sizes, and prices are stated. 

Ball and Roller Bearings.—A new edition is to hand 
of the catalogue of ball and roller bearings issued by 
Messrs. The Hoffmann Manufacturing Company, Limited, 
Chelmsford. Considerable space is devoted to double- 
row bearings, which are coming into wider use. 

Stairs and Windows.—Messrs. Frederick Braby and 
Company, Limited, Petershill-road, Glasgow, have issued 
catalogues of stairs and windows, separately, showing & 
great variety of designs. These are all-metal frames, 
and the windows have linked or separate openings. 

Thread-Grinding Machines—A catalogue of thread- 
grinding machines, with descriptions of the process in 

ractical terms, is to hand from Messrs. Atkins (Peter- 
rough), Limited, Old Fletton, Peterborough. It 
shows a range of six machines and auxiliary appliances. 

Woodworking Machinery.—Messrs. Wilson Brothers 
| (Leeds), Limited, Leeds, have sent us a folder with illus- 
| trations of saw benches, band saws, and machines for 
| moulding, planing, mortising, thicknessing, &c. A 
universal machine for seven operations, of which several 
may be simultaneous, is also dealt with. 

Pumps and Presses —New editions of catalogues to 
hand from Messrs. Tangyes, Limited, Birmingham, 
contains illustrations and particulars of their ‘ Tan- 
gyro ” centrifugal pump for heads up to 100 ft. and with 
1 in. to 6 in. pipe connections; nine types of crank- 
power presses; a bucket and plunger type of pump for 
wells and boreholes; and a collection of previously 
issued catalogues dealing with mechanical equipment for 
garages. 
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TREVITHICK’S LONDON EXHIBITION | 
RAILWAY OF 1808. 
By Cuartes R. Kina. 


In the year 1808, thirty years before London 
was connected to Birmingham by a steam rail- 
way, Richard Trevithick arranged demonstrations 
of a passenger steam railway in London near 
Russell-square, and within half a mile of the London 
and Birmingham Railway terminus at Euston- 
square, which was opened to traffic in 1838. Those 
demonstrations, in 1808, were preceded by an| 
extensive advertising campaign in the chief news- | 
papers of the day, and through it many engineers 
and others then interested in steam traction on | 
railways in the north of England, including Chris- | 
topher Blackett of the Wylam-Newcastle railway, | 





The application of steam engines to take the 
place of horses on passenger railways appeared to 
be so difficult of understanding by the public in 
1808, that the announcements of the exhibitions 
in London had to be couched in terms of compari- 
son for speeds with those attained by the fastest 
race-horses on the turf, that being then the only 
possible parallel likely to excite the public imagina- 
tion. Hence, throughout all the Press announce- 
ments, covering the period July and September, 
1808, the racing steam-engine on rails was likened 
to horses on the racecourse, and the continuity of 
the running by the machine was made to appear 
as equivalent to three relays of race horses. No 
record, however, was published of the actual non- 
stop running of the engine nor of the number of cars 
and weight of the trains it hauled, and as no con- 
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learned of the exhibitions. Some years after- | 
wards, in 1812, Matthew Murray, of Leeds, under | 
licence by Trevithick and Company, took up loco- 
motive manufacture commercially, following Trevi- 
thick’s locomotive design. George Stephenson, | 
after seeing Murray’s successful engines at Leeds, | 
began to make the same type of locomotive in 1814, | 
His firm continued to produce this type until 1829, 
when the Rainhill contest led Robert Stephenson 
to adopt another type, the chief features of which 
are stated to have been suggested to him by Trevi- 
thick after their meeting together at Cartagena, 
in 1826. Trevithick’s London railway exhibitions | 
undoubtedly gave rise to the passenger railway 
systems of the world, but only after a long delay 
and then without any profit to himself. “‘ Even 
before the date of the expiration of his patent the 
use of the locomotive engine had become success- 
fully established by others, who reaped the fruits | 
of his unrecompensed exertions.””* 


* The Steam Engine and ite Inventors. 
Galloway: 1881. 
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temporary engraving ever appeared concerning the 
event, the Press announcements now remain as the 
only record available of the first demonstrations of 
passenger steam railway travel in the world. The 
Times of July 8, 1808 (No. 7,408), said: ‘‘ The 
extraordinary effect of mechanical power is already 
known, but the novelty, singularity and powerful 
application against time and speed, of this new 
engine, has created admiration in the mind of 
every man. Trevithick, the proprietor and patentee 
of the engine, has been appealed to by several 
distinguished personages to exhibit the engine to the 
public previous to its being sent to Newmarket. 
Its greatest speed will be 20 miles in an hour and its 
slowest rate never less than 15 miles.”” On July 12, 
under some war news brought into Falmouth by 
privateer, The Times mentioned that the engine 
would be “ completed next week and exhibited to 
the public in the field adjoining Bedford Nursery, 
near Tottenham Court Road.” Johnson's Sunday 
Monitor and the (old) Observer of July 17 said that 
“this most extraordinary machine ever invented 





is a steam engine on four wheels weighing eight 
tons and so constructed that she will with ease 
gallop from 15 to 20 miles in an hour on any circle, 
and is matched for the next Newmarket meeting 
against three horses to run 24 hours in starting at 
the same time. She is now training on Lady 
Southampton’s Estate, adjoining the new Road, 
near Bedford Nursery, St. Pancras, and will be 
exposed for public inspection on Tuesday next.” 

In The Times issue of July 19 (No. 7,417) is an 
advertisement headed “ Racing Steam Engine,” 
stating that “this surprising steam engine will 
commence to exhibit her power to the public this 
day and will continue her experiments only a few 
days. Tickets of admission, 5s, each day, may be 
had at the bar of all the Coffee Houses in London and 
at the Orange Tree, New Road, Saint Pancras,” 
|The ‘“ Orange Tree,” at the south-west corner of 
| George Street, still marks the spot of the old garden 
|inn which in 1808 faced over to the railway on the 
| opposite (or south) side of the New-road. Again 
| under the title “ Racing Steam Engine,” The Times 
| of July 20 respectfully informed the public that the 
exhibition had unavoidably been “ postponed unto 
Monday next as the ground under the railway on 
which the engine was to run was too soft and spongy 
—tequiring additional support of timber.” It is 
probable that the torrential rains of that month had 
filled the springs and watercourses of the “ Home 
Field,” and which had only been filled up with 
earth a few years before. The Sun of July 21 said 
| that “if the new trotting match in which one of the 

competitors is an engine, should be favourable to 
the latter it may be expected to produce a great 
| change in many of our calculations and in many 
| articles of consumption.” It mentions the possible 
| discomforts of coal and smoke in place of oats and 
| concludes that power will have to be calculated not 
| by so many horses, but by the power of an engine. 

Trevithick’s letter to Giddy, date July 28, at 
| present exhibited in the Science Museum, says he 
intends “to put the inscription on the engine 
which you have sent me,” presumed to be the name 
“Catch me who can,” which was devised by 
Giddy’s sister, Mrs. Guilmard—who was interested 
in Trevithick from the time of his earliest experi- 
ments in Cornwall in 1797 with his first model of 
a locomotive, from which this London locomotive 
was copied. Trevithick’s letter continues :—“About 
four or five days ago I tried the engine, which 
worked exceedingly well, but the ground was very 
soft, and the engine, about eight tons, sank the 
timber under the rails and broke a great number. 
I have now taken up the whole of the timber and 
iron, and have laid balks of 12 to 14 in. square 
on the ground, and have nearly all the road laid 
again, which now appears very firm. We prove 
every part as we lay it down by running the 
engine over it by hand.” This is the only letter 
by Trevithick found in the Trevithick-Giddy 
collection dealing with the London railways, and 
there is no further contemporary reference known 
to this same exhibition railway, which was situated 
between Francis Street and the New Road, off 
Tottenham Court Road. 

It is a singular fact that the three men who were 
most interested in Trevithick’s railway enterprise 
were not there: Samuel Homfray, of Merthyr 
Tydvil, the owner of the largest share in the patent ; 
John Rastrick, who said he made Trevithick’s 
London locomotive; and Simon Goodrich, of the 
Navy Board, who had entered in his diary for 1806 
remarks regarding his tests of the 1796 model 
locomotive “on the large table in the upper room,” 
at the Navy Board offices, and also recorded his 
visit, with Trevithick, to see one of the latter’s 
new engines at a cotton factory in Tottenham Court 
Road. It seems possible that a “ pump and engine 
maker,” named William Rowley, of “7 Cleave- 
land-street, Fitzroy-square,” Tottenham Court- 
road, may have been engaged as a convenient 
local engineer to look after the supplies, &c., for 
Trevithick’s engines in the neighbourhood of 
Tottenham Court-road from 1806 to 1808. When 
Trevithick failed, about 1809-1810, with his 
“container” transport system, his models and 
other belongings were dispersed, and one model 
was stated to have gone to a “Mr. Roland’s” 











shop, near Fitzroy-square; but as no such name 
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occurs in the 1808-1810 London Directories, it 
was probably written at Penzance, 1818, by mistake 
for Rowley, the mechanician. In 1810, Francisco | 
de Uville went to Cleveland-street to inquire for| 
pumping machinery for Peru, and his chance sight 
there of Trevithick’s lost model induced him to 
try it in the Cordilleras of Peru, at altitudes where 
condensing engines would have been impractical. | 
That haphazard circumstance changed Trevithick’s | 
entire life and definitely ended his part in the) 
early development of the railway locomotive. 

No reference has been found between July, | 
1808, and 1836, relating to the northern site of | 
Trevithick’s railway. In 1836, however, the Civil | 
Engineer and Architects’ Journal published some 
reminiscences of the 1808 railway, and these were | 
quoted elsewhere as suggesting a site on the new 
“* Euston-square, if not on the spot occupied by the 
new terminus of the London and Birmingham Rail- 
way,” near Seymour Street. This error has been 
continued since, and until the present day, and its 

perpetuation has been greatly assisted by a drawing | 
signed “'T. Rowlandson ”’—probably made about | 
1837, to judge from the extent of the Euston quarter | 
as represented in its background—showing an 
imaginary “ railway,” of hoop-like dimensions, and, | 
just above it, the tower of St. Mary the Virgin | 
Church in Seymour-street, which was built in 1826-| 
1827, although not a house or street existed there 
due north of the New Road in the year 1808. 
George Rowlandson, R.A., died April 22, 1827, 
after two years of severe illness, and in the “ Micro- 
cosms of London,” or London views, published by 
Ackermann from 1808 to 1811, and enlivened with 
figures of persons drawn by Rowlandson, there is 
no suggestion of any railway ; a house on fire being 
the most exciting event that is depicted in it by 
Pugin—who drew only the views and scenes. In 
reproducing the imaginary picture of the 1808 
railway on Euston-square, signed “ T. Rowlandson,” 
the Print Collectors’ Quarterly for 1932 states that 
there is no known engraving of this sketch; and 
it draws attention to the striking anachronism of 
the 1826-1827 church in the background of the 
“1809 railway.” Nevertheless, fiction is stronger 
than truth, and engineers still hold to “‘ T. Rowland- 
son ” and the “ Euston-square ’’ railway site. 

Nearly forty years after the event, John Isaac 
Hawkins, C.E. (who knew Watt, Trevithick and 
Jacob Perkins) wrote to the Mechanics’ Magazine 
of March 27, 1847, page 269, to make a correction, 
and stated that he rode on the locomotive in timing 
its speed, upon “ a railway in a field, adjoining the | 
New Road, near, or at, the spot forming the southern 
half of Euston-square.” Euston-square was formed 
about 1820 out of a remaining portion of the Bedford | 
Nursery, which in 1808 extended southwards down | 
to the north side of Tavistock-square, and thus 
the word “field,” near to it, as mentioned by 
Hawkins, amply confirms the Press announcements | 
of July, 1808. Hawkins adds that the exhibition 
“was continued for some weeks, when a rail broke 
and the engine flew off in a tangent, the ground 
being very soft at the time ; and as Trevithick had 
expended all his means on the demonstrations, he 
did not set the engine on rail again.” From this it 
appears that Hawkins had learned nothing about 
the later site of the railway situated near Russell- 
square, and to which it was subsequently transported 
probably in order to obtain a sounder foundation 
for the sleepers than on the previous northern site, 
which was recently made-up ground over a spring, 
a stream and a pond, formerly the Home Field 
of * *Capper’s Farm ’’—now Heal’s furniture ware- 
house in Francis-street. 

On September 18, the (old’ Observer announced | 
that :—“It has been some time announced that | 
the machine for travelling without horses was | 
matched to run 24 hours against any horse in the | 
Kingdom. It is to start on its ground in the field 
near Russell-square to demonstrate its speed and | 
continuance, and is expected to run at least 240) 
miles in the time limited.” This time it is 
Trevithick’s friend, Mrs. Guilmard, who confirms 
the southern site, and more particularly as being 
that area which was later on traversed by Torrington- 
square and which, in 1808, was reached from Russell- F 
square by the short length of street still called | 
Upper Montague-street. Her memorandum, with | 


|the authentic picture of the ‘“ Catch-me-who-can ” 


attached, is now on exhibition in the Science | 
Museum, and reads :—‘‘ My ride with Trevithick 
in an open carriage propelled by the steam engine 


|of which the enclosed is a prmt took place on a/| 


waste piece now Torrington-square.” That “ waste 
piece” fringed the site formerly known by tradi- 
tion, until built upon, as the “ Field of the Forty 
Footsteps ” At that time, all railway carriages 
were “ open.” 

The main purpose of Trevithick’s railway exhibi- 
tions was to demonstrate the power and speed of his 
locomotive, and only by the loads pulled could the 
| former be displayed ; and with this object he would 
| have hauled not one but a number of carriages 
chained together in a train, as he did at Merthyr 
in 1804, when he wrote that his engine “ pulled four 
waggons, each loaded with 24 tons of iron, besides 
70 men riding on the waggons, making altogether 
25 tons, and drew it on the road from Merthyr to 
Quakers Yard, 9} miles . and without the load 
I drove the engine on the road at 16 miles an hour.” 
The South Wales engine was much smaller than the 
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London one, and was hindered in its free running 
by its coupling pinion gears; and it also ran on 
tram-plates instead of on edge rails. The oppor- 
tunities to show a yet superior performance in 
London in 1808 would certainly not have been 
neglected by Trevithick who had staked the remain- 
der of his fortune on this great last venture. Railway 
passenger carriages were then known vehicles, and 
already in 1802 Trevithick had mentioned one in his | 
letter from Coalbrookdale dated August 22, 1802, 
after describing his engine in detail, he said : “‘ Coal- 
brookdale made it, and a carriage for railroads.” 
For merchandise vehicles he mostly wrote “‘ waggons.” 
The London railway would naturally have been made 
of the largest diameter practicable within the limits 
of the field available so as to enable the highest 
speeds possible to be run with safety on curved 
lines; but there is no known record of its 
actual diameter, and those suggested by individuals 
some forty years after the event are obviously | 
|impractical and unlikely. The statement was also 
made some thirty or forty years later, that those who 
rode on the railway had to pay Ils. This would 
seem to have been supplementary to the adver- 
tised price of admission of 5s., and as a means to | 
check the crowds who might otherwise have boarded | 
the vehicles without any control. 

The plan of the 1808 railways, given in Fig. 1, 
shows the only spaces which were open for them | 
in 1808, having due regard to the occupied areas 
| surrounding them, the latter permitting of no 
alternative sites corresponding to the clear indica- 





| known, for no records have been found. 


| Hazledin and Company, 
|wheels as illustrated in Fig. 


| brass cannon, in London. 
|road Cotton-Factory engine was probably also of 
| this same type. The same patterns as used for one 


| tions given in the Press announcements of 1808 for 
the guidance of intending visitors to the railways. 
The sizes of the railways are never likely to be 
The map, 
Fig. 1, is traced from Horwood’s Royal Survey of 
1807, as slightly corrected for 1808 on other maps, 


land with two houses on Torrington Street East 


introduced from the Poor-Rate Book of St. Giles, 
1808. The dotted lines on the “Home Field” 


| represent the various water-courses and ponds that 


are shown on a survey ordered to be made by the 
St. Pancras Vestry in 1798 and completed in 1804. 
The deep subsoil about here is sand, but the pockets 
of water may have refilled after the torrential rains 
of July, 1808, and so have caused the sinking of the 
track under the locomotive at the end of July. 

The locomotive was undoubtedly made by 
Hazledin and Rastrick, of Bridgnorth, Salop. 
J. U. Rastrick, giving evidence in 1826 on the Bill 
for the Liverpool and Manchester Rail road, stated 
that he made the locomotive for Mr. Trevithick, 
which was exhibited in London, but he was not there 
to see it. Trevithick’s well-known representation 
of this locomotive shows it to consist of his standard 
pattern of locomobile as then regularly made by 
but mounted on four 
2. The detailed 
drawing reproduced in this figure is an enlargement 
of Trevithick’s rough outline drawing, completed 
with the details from his stationary engines, and 
in which counterweights for the reciprocating parts 
are usually shown in the flywheel. The locomobile, 
or locomotive-type, steam-engine in the South 
Kensington Museum is also similar, but without the 
wheels (see ENGINEERING, page 440 ante). It has 
a large cast-iron man-hole cover, with handles, 
bearing the moulded title “‘ No. 14~Hazledin and 
Co., Bridgnorth,” and is supposed to have been 
made between 1803 and 1808; it was found in 


| Hereford Goods Yard by Mr. F. W. Webb in 1882, 


and is identical in form to the Admiralty dredger 
engine of 1806, but on a smaller scale, with cylinder 
6-37 in. by 30-5 in. With 50 lb. pressure, it is 
reckoned to give 7-5 h.p., at 50r.p.m. The dredger- 
engine was about 10 h.p. A letter by Trevithick, 
in the glass case close by, tells Giddy he started 
the dredging engine on the gun brig “ Blazer” in 
1806. He had a similar engine of 8 h.p. for turning 
The Tottenham Court- 


would have been used for casting many such engines. 
In one letter, Trevithick mentions that the engine 
at a glover’s factory in Worcester cuts off steam at 
| 30 per cent. A dismounted cylinder in the Museum 
permits easy examination of the steam ports, with 
the long vertical channel to reach to the lower end 
of the cylinder; this gave a reasonable clearance 
volume, but the upper end had none, with resultant 
high-compression pressures. Edward Farey made 
the engravings of the dredger engine, and in his 
work* points out that the narrow ports of the 
cylinder would have caused considerable back 
pressures so that a cylinder for 8 h.p. nominal would 
give but little over 6 h.p. 

This defect was remediable with larger rotary 
valves, but Trevithick, no student, probably never 
saw the large type of rotary-valve with two elbow- 


»| channels as designed for the high-pressure, high- 


speed, expansive-working, twin-cylinder mill engines 
by Leupold, published in 1724.¢ The London 
engine had a cylinder of about 7 in. by 36 in.; the 
wheels were about 4 ft. 8 in. diameter. At a mean 
effective pressure 85 per cent. of a boiler-pressure 
of 80 lb., its maximum indicated tractive-effort 
would be just under one ton; and it probably 
indicated 8 h.p. at speed. The adhesive weight on 
the driving wheels was about 4 tons. 

There has been an obvious tendency, in modern 
books dealing with industrial history, to eliminate 
as inconsequential the names of many inventors 
and only to mention those of successful steam- 
|engine makers, such as James Watt and the 
Stephensons. A century ago this point of view 
was combated by technical men who took 
umbrage at the injustice of boycotting the work 
of the former, and it is a satisfaction to profit 





* Historical Account of the Steam Engine, 1827. 
+ Theatrum Machinarum, 1724. 
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by the opportunity that has been given by the | 
Trevithick centenary of 1933 to do better justice | 
to his memory. We are glad in this connection | 
to have the opportunity of placing on record some | 
previously uncollected particulars of the first London | 
railway and its locomotive. It will not be irrele- | 
vant to add here an example of the protests which | 
used to be common nearly a century ago when | 
Trevithick was ignored by writers in their accounts | 
of the first steam locomotives and railways. The 
Railway Herald (a financial non-technical paper) 
published, on June 5, 1845, under the heading | 
“Thomas Gray,” the following note—page 133 :— | 
‘* Richard Trevithick was one of the greatest geniuses | 
of our age. More than ten years before Gray’s| 
treatises urging the adoption of steam-worked pas- 
senger railways, he brought the locomotive to a| 
practical bearing, and urged powerfully the extension | 
of a railway system, and of a steam carriage system 
on common roads. The name of this great man is | 
inseparably connected with the railway system, as 
with many of the leading improvements of the age, 
but his glory has been obscured by the jealousy of | 
the countrymen and partisans of Watt. Trevithick 
ran his locomotives at Merthyr Tydvil and in London 
years before the invention that is now claimed for a 
German engineer in a recent publication.” 


THE EFFECT OF LOCAL HETERO-| 
GENEITY ON THE STRESS DIS-) 
TRIBUTION IN SOLIDS. 

By Dr. Karsutapa Sezawa, Tokyo. 
Introduction.—Although the stress distribution in 

a solid body having heterogeneous parts and sub- 

jected to external force is an important problem 

in connection with welded joints, rivet holes, or 
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grains of a metal, its theoretical side has been 
attacked by only a few investigators. Professor 
Suyehiro* and Professor Yokotat dealt indepen- 


dently and differently with the problem of the | 
rivet hole filled with a plug, but their results may | 


be applied to particular cases owing to the nature 
of their respective problems. 

I-have studied the problem of the stress distribu- 
tion in a body having a cylindrical or spherical 
heterogeneity anc being subjected to tension or 
compression.’ The boundary of the heterogeneous 
part is assumed to fulfil the conditions of continuity 
in displacements and stresses, as in the actual case. 
There is neither separation nor sliding of the medium 
along the boundary between the heterogeneous part 
and the surrounding material. Again, a discon- 
tinuous change of stress along that boundary cannot 
be allowed. From this consideration we have four 
kinds of boundary conditions, even in the simplest 
case. Moreover, the equations of equilibrium and 
the stress-strain relations, as well as the compati- 
bility of displacements of the medium, must also 
be satisfied. 

Cylindrical Heterogeneity.—We shall first take the 
problem of a cylindrical heterogeneity, and let a 
be the radius of the cylinder ; T the uniform tension 
(or compression); A, «1 Lamé’s elastic constants for 
the outer medium ; A’, »’ those of the heterogeneous 
part; and r, @ polar co-ordinates of a point as 
shown in Fig. 1. We denote also the normal 
and shearing stresses along r, 0, r-@ directions by 
rr, 66, r@ in the outer medium and those in the 
heterogeneous part by rr’, 6 6’, re’. Ifwe assume, | 
for the sake of simplicity, that the Poisson’s ratio is 
uw, A’ =p’. When the} 


i: we can clearly put A 


solid is subjected to a uniform tension (or compres- 





* K. Suyehiro, Journ. Soc. Mech. Eng., Tokyo, vol. 
xvii (1914), No. 34. 

t 8. Yokota, Proc. Phys.-Math. Soc., Tokyo, vol. viii 
(1915), pages 66 and 102. 


sion) T in the direction @= 0, we find, after a 
somewhat complicated calculation, the following 


results *:— 
-~ Ty, (ele, 
7=3(" apes et 
cos 2 6 fy _ £0 + p/m — 2 (m’/p)?) a? 


(+ 4p + 4 (ee) 
_ 3 (1+ p/p — 2 (p/p) at) 


-f. 


(h+ 4y’/p + 4(p’/m)) rts S 
TY 9-0 
| 6-4 
| 6=-T% 








3a 


1-0Tt 


-6T: 





--6T} 





-1-0T} 
-5T+ 


o 





4a 





-5T+ 





ro “ENGINEERING” 


-1-0T+ te =O, Aqp, Alep!. 


Geio.8) 
Fig. 4. 


15T 
| @-0 





T: 
0-% 





-6T} 





a= 


Qh 








1sTt+ 




















“ENGINEERING” 


r 6 
Tl [pYpx2, Ap, Asp!) 


8/9.) 


T 
3 [1- 


— cos 20 fi + 


— (u’/~ — 1) a 
"ee (2p /p+ir 
3(1 + p’/p — 2 (p'/m)*) at 


A 


($4 p/p + 4 (n/m) v4 
= _- 2(1+ p’/p — 2 (p’/p)?) a 
-— = 9 4 asics f = 
r0= 9 sin 20 [1 (+ 4p [p+ 4(p [py 
3(1 + p’/p — 2 (p’/p)*) at 
- 4 fe ale (1) 
(+ 4y'/p + 4(p'/p)) r4J 
be Sgn air - eae , 
~ TT_3e'lm_ , 3 (1 + 2 w/o) w/e cos 20 |) 
2L2w/ptl 1 +4p'/et 4(n'/u)) 
ay Tf _3H'le 3(1+ 2p’/) w/e | 
Pte! =e 1H cos 20 |, 
o6 Pres (i+ 4p pt 4(u lp) 
~ 4+ 2p’! ¥e 
fy a (2) 


~ 30 + p/p + 4(n’/eP) 





* See Appendix A. 


In one special case when p’/u = 0, we get 
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These are of the same form as those which Professor 
Suyehiro* and others obtained for the case of a 
plate with a circular hole. 

In another special case when »’ = p, we get 


rr = rr’ = T cos* 8, 
00=00=T sin? 0, (4) 
| rO=rl = — =sin20 


| These represent the stress distribution in a plate 
| without heterogeneity. 

| Four cases, p’/u=0 4, 2, o, are illustrated, 
| as examples, in Figs. 2, 3, 4, 5. 

Spherical Heterogeneity.—Consider the case where 
the heterogeneous part is of a spherical form. We 
shall take spherical co-ordinates r, 0, 4, other 








* K. Suyehiro, Enorneertne, vol. xcii, page 280 


| (1911). 
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notations being the same as in the preceding section. | stresses are mainly accumulated in the hetero- 
We denote the normal and shearing stresses along | geneous part, and the stresses in the surrounding 
r, 0, ¢, r-0 directions by rr, 66, $4, +0 in the| ™terial in the neighbourhood of the cemented 
; ~~ a, ee boundary are more or less released, except the 
outer medium and rr’, 06’, ¢¢', r@° in the | radial component of the stress in the immediate 
heterogeneous part. If we assume that A = #» | vicinity of @ = 0 and @= 7. In the reversed case, 
\’ =p’, and take the case in which the solid is| where the surrounding material is more rigid than 
subjected to a uniform tension (or compression) T | ¢he heterogeneous part, the stress:s are mainly 
in the direction @ = 0, we find* accumulated in the former, especially in the 
3 neighbourhood of the common boundary. 
Even when the elastic constant of the hetero- 
| geneous part is infinite, the distribution of stress is 
|not very different from that of the case where the 
elastic constant of the heterogeneous part is a 
small multiple of that of the surrounding material. 
In the present calculation it was assumed that 
Poisson’s ratio is } in every part of the solid. We 
can, of course, easily calculate the case for different 
| Poisson’s ratios, but the general tendency of the 
result is not much affected. In conclusion, I should 
| like to express my thanks to Messrs. B. Miyazaki 
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In a special case where »’/u = 0, we have 
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ig8 73 23,75 Aprrenpix A.—CALCULATION OF THE CYLINDRICAL 


PROBLEM. * 
The equations of equilibrium of an elastic body in 
che® 4at od se | cylindrical co-ordinates are expressed by 
édeT = 4 ( -Va P, (cos 0} 


(2 10a* 28a 
3” 607% * 23,5 


) P, (cos |. 


467° 23" \23 79 23 r8 2 ; 
r r r 3r (A + 24 # Bx _ o,) 
~ 1 25a léa d P, (cos @) 9) 
0 = r/ a 3= | ’ A 184 8 ‘ 
37 6073 ~ 93,8 a6 (A+ 2m 5% + 2p 5x - 0,| 
rrnm OV = dd re =0 . , ~ (7) | where 
These are of the same form as those obtained by | A= 1 Sire) BSe. bse) _ ise (10) 


R. V. Southwell and H. J. Gough,t and by ust} dd 2S aie oes 
by different methods for the case of a solid with al u, v are radial and circumferential components of 
spherical cavity. displacement, and A, » are Lameée’s elastic constants. 

In another special case when »’ = », we obtain | From these equations we obtain sets of solutions 
of u, v with corresponding arbitrary constants. 


| 


re mer an S ope 6, | Now the stress components are of the types : 
00 = 00 = T ain® 8, | “ . 
oom od - 0, ’ (8) - A444 2a 5 
ré ro = —Tein2e.| ~ 18v wu | 
2 60=A44 tu (sats) (11) 


These represent the stress distribution in a solid 7 (de _v, 18u) 
without heterogencity. sr ¢  8Or 
; — Cases, js [m = }, 2, are illustrated asexamples| Substituting the sets of solutions in these equa- 
im Pigs. 6 and 7. |tions and applying the boundary conditions of 
Concluding Remarks.—From the above results of | stresses or displacements, we can determine the 
calculation it may be seen that, whether or not the | arbitrary constants of the solutions. The boundary 
elastic constant of the surrounding medium is larger | conditions in the present case are such that 
than that of the heterogeneous part, all the stresses | 
in the heterogeneous part are constant along a/| A a 
radius but not along the circumferential direction.| = © + "7 = T cos? 0, 00 = Tsin* @. 
The fact that the stresses are constant along a radius | Substituting again the solutions thus determined 
is apparently curious. When the heterogeneous | ;, the expressions in (11), we obtain the general 
part is more rigid than the surrounding one, the| ,oJutions of the stress distribution in the solid 
- an eee. aeneeeeeee | Our principal results were derived in this manner, 
See Appendix B. finally putting A = r’ = p’. 
t R. V. Southwell and H. J. Gough, Phil. Mag., Ser. 7, vhcstnaniiees deen » 
vol. i (1926), pages 71-97. = 
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t K. Sezawa and B. Miyazaki, Journ. Soc. Mech. Eng.,| * K. Sezawa and G. Nishimura, Rep. Aeron. Res. ont 


Tekyo, vol. xxxi (1928), pages 625-633. | No. 69 (1931). 








Apprnpix B.—CaLcuLaTION OF THE SPHERICAL 
PROBLEM. * 
The equations of equilibrium of an elastic body 
in spherical co-ordinates are 


‘ht = 0, } 
eas: r 80 3 none | (13) 
‘ “pe 
(A+ 2p) 55 + 2m 5% 2n*=0,| 
where 
_ 1 &(r? u) 18v v 
A "3a" + ry he ; cot 8, 
_ 18 (rv) 18u 
2x = , Br r 50’ (14) 


u, v are radial and colatitudinal components of 
displacement. 

After getting sets of solutions of u, v and deter- 
mining the corresponding arbitrary constants by 
means of the stress-strain relations of the types : 


P= NA+ Opp 
09=-A4+2n(255 +") an 
$$ =A’4+2p (cot 0+ “), 
Fam o( $084 88) 
and the boundary conditions : 
r=@; u=u,v= vrr rr, r0 = r 0) (16) 


r= @w;rr=Tcos? 0, 60 = T sin’ 8, 
we find the general solution of the problem. 


NEW GRAVING DOCK AT 
SOUTHAMPTON. 


In the article on the Southampton Docks Ex- 
tension, page 611, ante, mention was made of a 
new graving dock as forming part of the general 
scheme; we propose now to deal with this dock 
in some detail, illustrations of its construction 
being given in Figs. 1 to 8, Plate XXXVIII. The 
dock is situated at the western end of the deep- 
water quay, as indicated in Figs. 1 and 2, pages 
611 and 612, ante. Ultimately, there will be two 
such docks, but for the present, only one, No. 7, of 
the Southampton dry dock system, is to be com- 
pleted, so as to be ready for exceptionally large 
vessels, such as the new 72,000-ton Cunard liner, 
which will, no doubt, be proceeded with sooner or 
later. The main dimensions of the dock are :— 


Ft. 

Length (effective) ... = we on 1,200 
Width at entrance ... ose _ soe 135 
Width at cope level ove ove eee 165 
Depth over sill at high water ordinary 

neap tides... soe eee oes eee 47 
Depth over keel blocks, ordinary neap 

tides ese ove eve eee oes 45 


These dimensions would appear to substantiate 
the claim that the dock will be the largest graving 
dock in the world, and that it will be able to accom- 
modate vessels up to 100,000 tons, should this size, 
already discussed in certain quarters, ever be reached. 
Apart from its constructional features, the dock 
is notable for the very rapid rate at which the work 
has been carried out. The decision to build it was 
made in January, 1931, at which date the site was 
tidal mudland of a nature similar to that of the 
area now reclaimed by the construction of the 


|quay wall. Immediately the decision had been 


made, work was commenced on an enclosing bank 
formed partly by dredged gravel and partly of 
chalk from Micheldever, joining the quay bank 
on the east and Millbrook Point on the west. As 
there was no need to provide for working space on 
the top of the bank, it was not made so wide as the 
quay bank, and water-tightness was secured by 
driving a curtain of interlocking steel sheet piling 
along its centre, in lengths ranging from 40 ft. to 
55 ft. The eastern side of the area was already 
enclosed by one of the transverse banks referred 
to in our first article. The bank was finished in 
June, 1931. Obviously, from the nature of the 
work to be carried out on the enclosed land, it 
was impossible to fill in the area by pumping spoil 





* K. Sezawa and B. Miyazaki, loc. cit. 
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on to it by means of the reclamation vessels, and the 
reverse operation to that employed during the con- 
struction of the main wall, had to be undertaken. 
First, the enclosed water was pumped out, 50,000,000 
gallons being withdrawn in 10 days. A view of the 
site at this stage, looking in a northerly direction, 
is given in Fig. 1. Then the overlying mud was 
cleared away, the steam navvy in the background 
of the figure being engaged on this work. A bed 
of gravel which covered the whole area was next 
removed, to be used later for making concrete, 
and timbered trenches were sunk in the firm ground 
thus left for the entrance and the side and head 
walls. 

The wall trenches were 43 ft. wide by 53 ft. 
deep, and the lower part of the walls were built 
in them as shown at the left of Fig. 2. At this 
part, the dumpling is seen in the course of removal ; 
further to the right, the floor of the dock is seen in 
various stages of completion. The excavated 
material, except the gravel already referred to, was 
dumped as filling in different parts of the reclaimed 
area. In spite of the appearance of this view, 
the works were remarkably free from seepage 
water, and any that was present was conveyed by 
drain pipes to a low-level sump at the south end 
of the dock, which part was built before any other 
excavation was commenced. The amount of excava- 
tion necessary involved in all the removal of 
2,000,000 cub. yd. of material. The amount of con- 
crete laid was 750,000 cub. yd. The concrete was all 
mixed, and the excavated gravel washed at a station 
at the north end of the dock. The cement reached 
the site in bulk, in trucks lined with thin sheet iron, 
no bags being used. In the unloading shed, it 
was transferred by conveyors to bins above the 
mixers, into which it was automatically weighed. 
At one period of the work, over 10,000 cub. yd. of 
concrete per week were mixed in this plant. 

An unusual procedure had to be adopted before 
laying the floor, which is of mass concrete and 25 ft. 
thick in the centre. It was discovered during 
the preliminary trial borings that a bed of sand 
underlying the actual site of the dock was charged 
with artesian water at considerable pressure. The 
removal of the ground to within a fairly close 
distance of this bed of sand would undoubtedly 
have resulted in the water bursting up into the 
excavation unless preventive measures were taken 
to relieve the pressure. These measures con- 
sisted of the sinking of five tube wells at each 
side of the dock down into the sand layer. The 
wells were formed of two concentric tubes, the 
annular space between which was filled with 
clean gravel. The lower part of the tubes were 
perforated and the inner one fitted with a wire 
gauze filter to prevent the sand being drawn away. 
The pumps, which were driven by submerged 
electric motors, were situated at the bottom of the 
inner tube, and, by their operation in converting 
the pressure head into velocity head, lowered the 
water pressure by an amount equivalent to a static 
head of 90 ft. This reduction of pressure is claimed 
to form a record for similar subterranean work. 
The plant was installed by Messrs. Siemens- 
Schuckert (Great Britain), Limited, 30-34, New 
Bridge-street, London, E.C.4, under the advice 
of Dr. Sichardt, who is also responsible for several 
such installations on the Continent. On the 
completion of the walls and floor of the dock, the 
pumps were withdrawn one by one. The wells were, 
however, not filled in, but have been connected by 
horizontal drains to the graving dock and allowed 
to discharge at a level of 40 ft. below quay. This 
was done in order to give a certain degree of per- 
manent relief to the water pressure and thus remove 
the possibility of any earth movement occurring 
in the future. 

As already stated, the dock is 1,200 ft. long, by 
135 ft. wide at the entrance. It is 594 ft. deep from 
cope to floor. The keel blocks are 4} ft. high, and 
the depth of water over them at high neap tides of 
45 ft. The sill is 2 ft. lower than the blocks. From 
the view given in Fig. 3 it will be seen that the usual 
high-level altars have been dispensed with. Stability 
has, however, been secured by giving the walls a 
batter of 1 in 4. At intervals of 200 ft. along the 
walls are vertical projecting buttresses, faced at the 
top with rubbing fenders of British Guiana green- 





heart. The object of this construction is to meet 
modern methods of docking large vessels. These 
are usually settled on three lines of keel blocks, and 
do not require shoring; thus the high-level altars 
are not required. At the same time, it is essential 
to prevent the bilge keels from touching the stepped 
foot of the battered wall, and the vertical buttresses 
ensure that the vessel is kept far enough away 
from the walls to effect this. A gallery extends 
between the extreme buttresses near the top of the 
wall, being made continuous by arches through the 
intermediate buttresses. Access is gained to the 
bottom of the dock by means of eight flights of 
steps, and two timber slides are provided. 

The front walls of the dock entrance are well 
shown in Fig. 3. On the right, the wall will ulti- 
mately join the quay wall, some of the last mono- 
liths of which are to be seen in this part of the view. 
On the left, the wall is returned at its outer end to 
form the entrance to the second of the two graving 
docks, No. 8 dock, to be constructed later. On the 
space between the two entrances will be noticed 
the framework of the dock pumping house, with 
the culvert openings below it. A better idea of the 
arrangements at this point is, perhaps, obtained from 
Fig. 4, though this shows the dock at an earlier stage 
of construction. The pump well is clearly seen in this 
view, whilst the untouched dumpling in the back- 
ground well illustrates the magnitude of this part 
of the excavation work. The state of the dock 
at the end of April of this year, as shown in Fig. 5, 
indicates that it was then almost completed. Atten- 
tion may be drawn to the extreme left of this view, 
where may be seen the sloping gravel bank which will 
form the finish of this corner of the work until the 
second dock can be proceeded with. The enclosing 
gravel bank was partly removed by excavators and 
drag-line scrapers, so as to leave as little as possible 
for subsequent handling. The dock, and forebay 
thus left, were then flooded, an operation com- 
mencing on Wednesday morning, May 31, and 
completed in about 70 hours, the pumping being done 
by the reclamation vessel shown in Fig. 11, page 624 
ante, which was mocred some distance away in the 
river and delivered the water through a long pipe 
2 ft. in diameter. The remaining operations included 
the dredging away of the enclosing bank and the 
floating into position of the caisson. 

The major portion of the constructional work 
on the dock, it will be realised, has been done, that 
necessary for completion consisting chiefly of the 
installation of equipment; this is now being pro- 
ceeded with. As the time taken in building the 
dock proper has only been two years from the 
completion of the enclosing bank to the flooding 
operation, the operations reflect great credit upon 
the contractors, and it may be doubted whether work 
of similar complication and magnitude has ever 
before been carried to a successful conclusion in so 
short atime. The total cost was about £2,000,000, 
and continuous work for nearly 1,000 men has 
been provided. The contractors were the two firms 
which are now amalgamated under the title of Messrs. 
Edmund Nuttall, Sons and Company, and John 
Mowlem and Company (Joint), Limited, 91, Ebury 
Bridge-road, London, 8.W.1. The dock will remain 
in a flooded condition until after its official opening 
by H.M. the King, a ceremony fixed for Wednesday, 
July 26. 

The dock is closed by means of a sliding caisson 
withdrawing into a caisson recess. This recess is 
seen in Fig. 6, to the right of the flight of steps on 
the east dock wall. It may be also made out at the 
right of Fig. 3, though this view shows, most clearly, 
the groove in the bottom of the dock, in which it slides, 
and that on the west wall of the entrance, into 
which it closes. The entrance in way of the caisson 
is faced with granite, and the meeting faces are 
of greenheart, the meeting faces, of the same 
material, on the caisson being 15 in. wide. The 
caisson is of box form and is made of steel. On 
the dock face it has an overall length of 141 ft. 9 in., 
whilst on the river face it measures 137 ft. 9 in. 
The shape of the entrance and the caisson have been 
so designed that the caisson can be floated out of its 
recess and placed against an emergency stop outside 
its usual position, in case the other stops or the 
recess require examination or repair. The depth is 
58 ft. 6 in. and the width 29 ft. 6 in., the width of 





the receiving groove being 30 ft. As the caisson is 
double-faced, it can keep the graving dock free 
from water when it is empty or retain it when it 
is full to the level of high tide whatever may be 
the height of the tide outside it. The lateral 
movement of the caisson in changing face from the 
impounding to the dry-docking position is 6 in. 
It is moved backwards or forwards across the dock 
entrance by an electrically operated winch which 
will handle it at any state of the tide between 2 ft. 
and 14 ft. below the cope without alteration to the 
ballast-tank load. 

The upper part of the caisson is formed as a free- 
flooding compartment 15 ft. in depth and partly 
open at both ends. When the tide level is 2 ft. 
below the cope there will be 1,380 tons in this 
compartment, but only 97 tons when it is 14 ft. 
below the cope. The openings at each end of the 
tree-flooding compartment have a combined area 
of about 28 sq. ft. and are protected against debris 
and weed by expanded metal covers. The total 
weight of the caisson, including the water ballast, 
is 4,600 tons, but its gross flooded weight varies with 
the state of the tide between the limits stated. 
The preponderance of weight over buoyancy, i.e., 
the pressure on the slide path, is estimated to be 
20 tons at an extraordinary high tide and 43 tons 
at the lowest tide at which the caisson is to be moved. 
The normal travel of the caisson is 141 ft., but it 
can be pulled further back into its recess should 
this be necessary at any time, when the total travel 
would be 146 ft. The caisson was built by Messrs. 
Furness Shipbuilding Company, Limited, Haverton 
Hill-on-Tees, and was towed round from the 
maker’s slipway on the Tees arriving on June 11, 
after a voyage of 380 miles in 8} days. It is 
shown in course of construction in Fig. 7, from 
which illustration some idea of its general design can 
be obtained. The handling gear is under con- 
struction by Messrs. Stothert and Pitt, Limited, 
Bath, and embodies a combined system of main and 
auxiliary reversing-type motors with push-button 
control. The motors and control gear are in dupli- 
cate, and either set can be put into operation from 
the control centre situated at the front of the 
machinery building. 

The pumping plant is somewhat complicated and 
has necessitated very careful planning in view of 
the numerous cross-connections required for the 
three different duties required of the main pumps. 
These have had to be arranged not only to impound 
and unwater the graving dock now described, but 
to perform the same operations for the second dock 
alongside when that shall be built. In addition, 
they may be called upon to eject the storm water 
falling on the dock estate when this becomes too 
voluminous to be discharged by gravity through the 
drainage culverts already referred to. Pumps are 
also being installed for providing circulating water 
to ships, for fire-fighting purposes, and some other 
duties. All the pumps are of the electrically-driven 
centrifugal type. The main impounding and un- 
watering pumps are four in number, 54 in. in 
diameter, with double inlets. They have vertical 
spindles, large Michell thrust bearings being provided 
to carry the weight of the rotating parts. Each 
pump is driven by a 1,250-h.p. synchronous induc- 
tion motor, direct-coupled and running at 272-3 
r.p.m. The four pumps working together will 
empty the dock of its contents, viz., 260,000 tons 
of water, in four hours. The pumps are housed in 
an underground chamber, 110 ft. long by 25 ft. wide, 
and are situated at a depth of 40 ft. below ground 
level. The erection of the main suction and dis- 
charge pipes is shown in Fig. 8. This view was 
taken before the walls at the dock entrance were 
built and shows the floor of the pump chamber. 
A pair of pumps discharges into each of the bifur- 
cated pipes when unwatering, whilst each pump 
has a separate suction pipe. An illustrated account 
of the pipes employed on this system will be found 
in ENGINEERING, vol. cxxxiv, page 122 (1932). 
They were manufactured by Messrs. Ashmore, 
Benson, Pease and Company, Limited, Stockton-on- 
Tees. The ends of the discharge pipes are seen in 
Fig. 8 with their outlet valves in place. 

For dealing with seepage water, and storm water 
when necessary, three 16-in. vertical-spindle centri- 
fugal pumps are provided, each driven by a 200-h.p. 
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Fig. 1. 
Gwynnes Pumps, LIMITED. 


Both they 
suction 


induction motor running at 585 r.p.m. 
and the main pumps draw from large 
chambers beneath the level of the pump-room floor. 
Any leakage water which may accumulate in the 
pump pits is removed by two 4-in. centrifugal 
pumps driven by 23-h.p. motors running at 1,430 
r.p.m. Leakage in the valve pits is dealt with by 
two 2-in. centrifugal pumps with 3-h.p. motors 
running at 1,400 r.p.m. There are also two similar 
pumps for handling any leakage in the valve pits 
side of the dock. The plant for providing 
water for the auxiliary condensers of 


on the east 
circulating 
ships while they are being docked, &c., consists 


of one 10-in. and two 16-in. centrifugal pumps, 
and that for supplying water to the ship connections 
for fire-fighting purposes consists of two 8-in. 


pumps with a delivery pressure 
The pumping equipment 


two-stage turbine 
of 120 lb, per square inch, 
is completed by two four-cylinder reciprocating ex 
hausters driven by 30-h.p. motors running at 950 
r.p.m., for priming the main and seepage water pumps. 

All the pumps, both large and small, are provided 
with suction and discharge valves, so that each 
can be isolated for overhaul or repair. The sluice 
valves on the culverts are, like the larger pump 
valve, electrically operated; these are eleven of 


10 ft. diameter, six 6 ft. 6 in. in diameter, and 
five 3 ft. in diameter. The pump-discharge valves, 
which are 54 in. in diameter, are of special 


interest in that they are designed to close auto- 
matically should the current supply fail. Reflux 
of water, with possible resultant damage, is thus 
prevented. The main valves and pumps are 
operated by a single attendant from a central- 
control desk, all the main pump motors and valve 
motors having automatic starters controlled by 
push buttons. The desk is provided with a large 
diagram of the layout, fitted with coloured lights 
indicating whether the pumps are working or 
standing, and whether the valves are open or 
closed, A second indicator with electrical instru- 
ments shows the water level in each part of the 
system. The auxiliary pumps are, generally, con- 
trolled from pillars situated near their respective 
motors. The main contractors for the pumping 
plant are Messrs. Gwynnes Pumps, Limited, 
Hammersmith, London, W.6, and Lincoln. The 
motors have been supplied by Messrs. The General 
Electric Company, Limited, Kingsway, London, 
W.C.2, and the valves by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. The control gear 
was made by Messrs. Electric Control, Limited, 
Brighton, and the distant-indicating apparatus by 
Messrs. Evershed and Vignoles, Limited, Chiswick, 
London, W.4. 


Perrot-Driven Pumpina Spr; Messrs. 


Wee-Mac P 
DRYSDALE 


Fie. 2. 


Although the construction of the dock proper is 
virtually completed, its equipment is, naturally, 
still incomplete, so that a detailed description of it 
would hardly be appropriate at the moment. It 
may be mentioned, however, that it is intended 
to install two electric travelling cranes, one of 
which, situated on the west side, will have a lifting 
capacity of 50 tons. The other, on the east side, 
will have a capacity of 10 tons. Railway lines and 
vehicular roads along the dock sides are to be 
constructed, while mains for gas, oil, water, com- 
pressed air, and electric current will all be laid 
down. A feature still under consideration is that 
of constructing a cargo shed in the vicinity of the 
dock, and a space will be reserved for this. It may 
eventually be proved that a saving of time can be 
effected by loading or discharging a vessel while 
she is in the dry dock, and the provision of a shed 
would make the ordinary traffic operations involved 
in this cargo handling quite feasible. 

As in the case of the new quay wall, the design 
and superintendence during construction of the 
graving dock has been in the hands of the docks 
engineer to the Southern Railway, Mr. F. E. Went- 


worth-Sheilds, O.B.E., M.Inst.C.E., to whom we 
tender our thanks for facilities in connection 
with the preparation of this article. The illus- 


trations are reproductions of photographs ob- 
tained from various Mr. E. H. Buckley, 
9, Jameson-road, Woolston, Southampton, having 
supplied those reproduced in Figs. 1, 5, and 8; 
Aerial Photographic Company, Windsor 
House, Victoria-street, London, W.C.1, those re- 
produced in Figs. 2, 3, 4, and 6; and Messrs. 
Furness Shipbuilding Company, Limited, Haverton 
Hill-on-Tees, that given in Fig. 7. 


sources, 


Messrs. 


Brartrish STaNDARD TABLES FOR Pipe FLANGEs. 
\ specitication has been issued by the British Standards 
Institution, designated No. 10-Part 5-—1932, which 
relates to steel flanges for pipes, valves and fittings, for 
land use, for working steam pressures above 900 Ib., 
and up to 1,400 lb. per square inch, and temperatures 
up to F. (427 deg. C.). The specification is 
prefaced by the word “ Tentative,” there are 
only a few power plants which have been designed for 
use at pressures between these ranges, and none has 
been in operation for a sufficient length of time to enable 
quite definite conclusions of their behaviour in practice 
In this respect the flange table now issued 
may be considered in advance of practice. After further 
experience has been gained, the tentative table of 
dimensions can be confirmed or amended. It is not 
anticipated, however, that many changes in the table 
will be necessary. Copies of the specification may be 


800 deg. 
because 


to be drawn. 


obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, price 
2s. 2d., post free. 


ORTABLE PuMPING SET; MESSRS. 


AND ComMPANy, LIMITED. 


THE ROYAL AGRICULTURAL SHOW 
AT DERBY. 


THE ninety-second annual show of the Royal 
Agricultural Society of England, which opens at 
Derby on Tuesday next and closes on July 8, 
follows a year of unexampled depression in the 
farming industry. Owing to the slump in prices, 
accompanied by a heavy fall in demand, prac- 
tically all classes of farming have had to be 
carried on at a loss. The effect of this state of 
affairs on the implement and farm machinery 
trades, with which we are more particularly con- 
cerned, has been deplorable, as farmers have not 


only been unable to contemplate the purchase 
of new machines representing improvements on 
earlier models, but in many cases have been 


obliged to carry on with more or less defective 
plant. As the slump is world-wide, the foreign 
markets, on which our implement manufacturers 
have been able to rely to a considerable extent in 
the past, have also been seriously curtailed, and the 
position reached such a point some months ago 
that one firm of international standing was obliged 
to close down completely, while others have been 
only slightly less seriously affected. Whether the 
measures which have already been taken by the 
Government to improve the position, together 
with action they may take in the future, will prove 
really effective, it is too early to say, but there can 
be no doubt that the measures implemented have 
produced a more optimistic attitude in the industry, 
and this presumably, largely accounts for the 
marked increase in the implement and machinery 
exhibits at Derby, as compared with Southampton 
last year. Actually, there will be 349 stands at 
Derby against 311 at Southampton, the corre- 
sponding figures for the length of shedding in the 
implement yard, being 8,390 ft. and 6,925 ft. 
Whatever action may be taken by our own Govern- 
ment, real prosperity can only be restored by 
international action, and many of the factors on 
which recovery in the industry depends are at 
present under discussion at the World Economic 
Conference. As agriculture represents the most 
important industry in the majority of the countries 
represented, it must occupy a leading position in 
the minds of the delegates. When added to this 
is the fact that the seriousness of the present position 
is realised on all hands, there is every reason to hope 
that some practicable measures for lifting the 
industry out of the slough will be evolved, and that 
at least a moderate recovery is in sight. It is 
gratifying to note, from the advance particulars 


published of the exhibits at Derby, that our 
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described in our columns. In 
this design, the water enters 
both sides of the impeller 
simultaneously, thus eliminat- 
ing end thrust. The pump has 
a 3-in. delivery branch and a 
4-in. suction branch, and the 
casing is split vertically to faci- 
litate inspection of the interior. 
The impeller is shrouded, and 
long white-metal bearings are 
fitted on both sides of the 
casing and arranged for grease 
lubrication. The coupling be- 
tween the pump and engine 
shafts is of the universal 
manufacturers have striven, in spite of every dis-| flexible type, and the frame is drilled so that 
couragement, to put themselves in a position to| wheel axles can be inserted if required to make 
secure a fair share of the world’s trade, if and when|the set portable. The same holes can be used 
recovery takes place. A number of entirely new| to pass two pieces of pipe, when the set can be 
machines will be exhibited, while it will be found easily carried by four men. The petrol consump- 
that the majority of those already on the market | tion is about 2 pints per hour, and the oil consump- 
have been improved in detail. |tion about 0-06 pint in the same period. The 
Turning now to the actual exhibits, we may | capacity is 50 gallons per minute with a head of 
commence our description by dealing with some of | 29 ft. at a speed of 1,660 r.p.m., ranging up to 
the pumps shown. Such appliances are always| 275 gallons per minute with a head of 15 ft. at 
well represented at the Show, as there is a constant | the same speed. 
demand for them on all classes of farm or estate.| While dealing with Messrs. Gwynnes’ exhibits, 
The models exhibited embrace practically every | reference may also be made to the trailer fire pump 
type other than those required for pumping against |shown in Fig. 8, page 706. The firm have been 
high pressures, and many of them have been| making pumps of this type for a considerable time, 
described in our columns in the past. We have | and we described one shown by them at the British 
not, however, previously dealt with the “Ceres” | Empire Exhibition, in ENGINEERING, vol. cxviii, 
set, shown by Messrs. Gwynnes Pumps, Limited, | page 147 (1924). The model illustrated in Fig. 8 
Hammersmith Works, Lincoln, and illustrated in| incorporates the latest developments, and is made 
Fig. 1, opposite. As will be clear from the figure,|in two sizes, having nominal capacities of 100 
the set consists of a vertical single-cylinder petrol | gallons per minute and 250 gallons per minute, 
engine, driving an impeller-type pump, the two | respectively. In each case, the set comprises an 
units being direct-coupled, and mounted on a_/| efficient two-stage pump of gunmetal, driven by a 
common base. The engine is made by Messrs. | petrol engine, and complete with the necessary petrol 
Villiers, and is of the hopper-cooled, two-stroke | and cooling-water tanks and a priming exhauster 
type, the crankshaft and big-end of the connecting} pump. They have been designed with a view to 
rod being carried on roller bearings. Lubrication | eliminating all unnecessary weight, so that they can 
is on the petroil system, and the only parts requiring | either be moved by hand or trailed behind a suitable 
hand oiling are the joint pins on the governor rod, | vehicle. Their small size and ready portability 
the carburettor lever bearing at the spring plunger, | renders them specially suitable where a number of 
and the governor control lever. A few drops of oil small buildings are close together, so that a larger 
at weekly intervals is sufficient for these points. | engine could not approach the seat of the fire. It 
An air cleaner is fitted to the carburettor intake, and | will also be evident that they can be used as portable 
the engine is provided with a governor so designed | pumps for spraying, irrigation or drainage, when the 
that the speed of the pump is controlled by the load, | lower head will allow a much greater output. It 
80 that the head-volume of water is a maximum with | will be sufficient to describe only one of the sets, 
all lifts from 15 ft. to 29 ft. within the power of the | and the following particulars apply to the smaller 
engine. The governor, however, prevents over-| model. The normal duty is to discharge 100 gallons 
speeding of the engine should the load be removed, | per minute through one or two jets at a pressure of 
as would happen if the source from which the pump | 110 Ib. per square inch, when running at 3,000 r.p.m. 
was drawing ran dry. The pump is of the well-| As stated, a two-stage pump is employed, the 
known Gwynne design with double inlet, previously | impellers being arranged back-to-back to minimise 
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Monkey WIRE STRAINER; Messrs. TREWHELLA BROTHERS 
PROPRIETARY, LIMITED. 


end thrust. The central suction port is 3,in. in 
diameter, while the discharge branches are of 2} in. 
diameter, the three connections being all arranged 
on the outer pump cover, as shown, where they are 
readily accessible for coupling up. A stainless-steel 
spindle is fitted in the gunmetal pump casing, so that 
rusting up is impossible. Residual end thrust is 
taken up on a double ball-thrust bearing, which also 
serves to locate the impellers, The main bearing is 
of the roller type, situated in a bracket carrying the 
thrust bearing at the coupling end. The tail end 
of the spindle runs in a bearing of ample length 
formed in the suction passage. The rotary exhauster 
fitted for priming is driven from the pump spindle 
through a friction drive, engaged as required by a 
hand lever. An interceptor tank is fitted between 
the pump and the exhauster to prevent water enter- 
ing the latter when the pump is primed, This 
interceptor tank is fitted with a ball float and mitre 
valve and acts automatically. The tail-end bearing 
and the main roller and ball bearings are lubricated 
by grease cups. The bearing housing is cooled by 
water tapped off from the pump casing through a 
removable strainer. This cooling water then passes 
on to the engine cylinder jacket, the quantity being 
regulated by a cock onthe pump. Gauges are fitted 
to show the delivery pressure, the suction pressure, 
and the pressure in the engine oiling system. 

The engine is a four-cylinder monobloc model 
with a cylinder bore of 66 mm. and a piston stroke 
of 100 mm. It develops 17-5 brake horse-power at 
2,000 r.p.m. The crank-case is of aluminium alloy 
and has a sump capacity of 6 pints. The crank- 
shaft is of nickel-chrome steel, and is carried in two 
bearings. Cast-iron pistons are employed, and the 
valves are arranged side by side. The engine is 
cooled on the thermo-syphon system from a header 
tank at starting, assisted by a supply from the pump 
when working. Pressure lubrication is provided for 
the bearings, in conjunction with splash lubrication 
for the cylinders, The drive is taken through a 
gear-box giving a pump speed 50 per cent. higher 
than the engine speed. The gears are totally 
enclosed and run in oil. Ball bearings are used 
throughout the box, and Hardy flexible couplings 
are employed to take the drive. The frame is 
constructed of channel sections, and the units are 
independently mounted on cross members. Semi- 
elliptic springs are employed for the suspension. 
The axle is of the fixed type with ball-bearing hubs. 
For use in Great Britain, internal-expanding brakes 
are fitted, arranged for release by the draw-bar pull, 
in accordance with the official regulations. The 
unit is 7 ft. 9 in. long, 4 ft. wide and 4 ft. high, and 
weighs approximately 9} cwt. 

On page 202, ante, a description was given of a 
self-priming pump of unusual design, capable of 
evacuating air from the suction without difficulty, 
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and of developing a head about three times 
that of an ordinary centrifugal pump of the same 
size. The pump described, which is known as the 
‘“* Wee-Mac,” is manufactured by Messrs. Drysdale 
and Company, Limited, of Glasgow, and various 
examples are shown at the Royal Show by Messrs. 
Alfred Herbert, Limited, Coventry, who hold the 
sole selling rights for the pumps in England and 
Wales. In describing the pump, we mentioned that 
sets driven by a petrol engine were available, and 
we illustrate a portable unit of this type in Fig. 2, 
page 698. It will be seen that the engine is direct- 
coupled to the pump through a flexible coupling, 
the two units being mounted on a common metal 
base with handles at each end to facilitate transport. 
The engine is a twin-cylinder air-cooled Petter 
model, similar to that described in ENGINEERING, 
vol. cxxxii, page 693 (1931). It operates on the 
four-stroke cycle, and develops 4 h.p. with a crank- 
shaft speed of 1,500 r.p.m. It may be recalled that 
the engine is fitted with an output shaft geared to 
the crankshaft, and running at a lower speed. A 
belt pulley is fitted on the shaft in the case of the 
pump unit, as shown in the figure, but the pump is 
driven direct from the crankshaft at the higher 
speed. Cooling is assisted by means of a fan on the 
crankshaft, fitted with a shroud to direct the air over 
the cylinder fins as shown. The set is made in two 
models, weighing 390 lb. and 468 lb., respectively, 
the smaller set delivering 1,200 gallons per hour at 
a head of 32 ft., and the larger set the same quantity 
at a head of 47 ft. 

With the extension of the supply, there is no doubt 
that electricity will come into increasing use on 
farms, particularly for stationary apparatus where 
no trailing cable is necessary. In such cases, 
electrical appliances are both cleaner and easier 
to control than steam or oil plant, the former fea- 
ture, in particular, being of special value on dairy 
farms. A good example of the advantages of electric 
operation is afforded by the sterilising chest shown 
by Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, W.C.2. This appliance, 
which is illustrated in Fig. 3, page 699, has been 
entered for the Royal Agricultural Society’s Silver 
Medal. It is suitable for sterilising dairy utensils, 
milk bottles, or any other apparatus which it is 
desired to sterilise in steam. The chests are actually 
a joint product of The General Electric Company 
and Messrs. Barford and Perkins, Limited, and are 
made in four sizes, having capacities of 12, 27, 48 
and 75 cub. ft., respectively. An outstanding 
feature of the apparatus is the low electrical loading 
and consumption. In the case of the chest of 
48 cub. ft. capacity, for example, in ordinary use 
a complete sterilising operation can be carried 
out in one hour with the moderate consumption 
of 8 units. The method of operation is extremely 
simple, as, after the chest has been loaded, it is 
only necessary to switch on the current and switch 
off again at the end of an hour. The amount of 
water required is very small, and there is, of course, 
neither fuel nor ash to handle. Steam is quickly 
generated and is dry, so that the utensils dry off 
quickly and efficiently. The chests are constructed 
of riveted sheet steel, galvanised after manufacture. 
They are efficiently heat-insulated, and are covered 
with non-corrosive metal sheeting. The doors are 
fitted with clamp fasteners, and the hinges can be 
fitted on either side. Steam is raised by means of 
Magnet electric immersion heaters. Two heating 
stages are provided, the control being obtained by 
means of an ironclad change-over switch, as shown 
in the figure. The equipment includes a filling funnel, 
thermometer, water gauge and pilot lamp. The 
following test figures may be quoted as giving a 
typical performance, With the chest filled with 
steel utensils, such as pails and cans, the time taken 
to raise steam from cold was 14 minutes, the time 
to raise the temperature from cold to 210 deg. F. 
was 56 minutes, and the time required to reach 
212 deg. F. was 60 minutes, The cost of operation 
at ld. per unit worked out at 8d. It may be men- 
tioned that the chests may be used for obtaining 
up to about 4 gallons of hot water, a draw-off tap 
being provided for this purpose. Further hot water 
may then be obtained as required by recharging 
through the funnel, providing that the chest is not 
being used for sterilising. 





We have described a number of ingenious appli- 
ances at earlier exhibitions shown by Messrs. 
Trewhella Brothers Proprietary, Limited, Island- 
road, Handsworth, Birmingham, the last being a 
tree-felling monkey winch, which was dealt with 
in ENGINEERING, vol. cxxxiv, page 57 (1932). At 
Derby, the firm are showing the new monkey wire 
strainer illustrated in Fig. 4, page 699. This 
strainer has been under development for about a 
year, and like all Messrs. Trewhella’s products, 
bears unmistakable evidence of having been designed 
by practical men. It consists essentially of a frame 
with an eye at one end and another near the centre, 
a chain being threaded through the end eye, thence 
along the frame to the second eye, through which 
it passes to fall to the ground as shown. Two 
grips are provided, one of which is mounted on the 
frame and the other attached to the chain, and, 
finally, there is a hand lever pivoted on the frame 
and provided with claws. The two grips have 
smooth faces so that they cannot damage the wire, 
but are nevertheless stated to be capable of gripping 
any kind of wire, whether hard, soft, or barbed, 
without the slightest possibility of slip. As will be 
clear from Fig. 4, the wire is gripped between a 
face on the clamp and a cam formed on the end of a 
short lever, the tendency of the wire to pull out 
having the effect of tightening the cam. The ends 
of the short levers are attached to springs, which 
hold the cams in the shut position, so that the 
clamps will not fall off the wire until they are 
released. The two loose ends of the wires are drawn 
together by moving the hand lever backwards and 
forwards, the two claws alternately gripping the 
chain like a man pulling a rope hand over hand. Five 
feet of chain are provided, and if required, this 
can be drawn in in a few seconds. This tool should 
prove exceedingly useful on farms or estates, as it 
is equally applicable when straining to a post, or 
when working at any point on a fence between posts. 

The exhibits of Messrs. J. and H. McLaren, 
Limited, Midland Engine Works, Leeds, comprise 
one of their well-known Diesel ploughing windlasses, 
a plough and a cultivator designed for use with the 
windlass, and a number of airless-injection engines 
of the McLaren-Benz type. One of these engines, 
fitted with a gear box for marine use, is illustrated 
in Fig. 5, page 706. This engine forms an addition 
to the firm’s standard range, being of specially light 
weight and compact design. It is, in fact, strictly 
comparable with a petrol engine of equal power and 
speed, so that it is suitable for high-speed launches 
and similar craft, where the power-weight ratio is 
of importance. The cylinder bore is 95 mm. and 
the piston stroke is 125 mm., and the engine develops 
from 20 te 25 brake horse-power over a speed range 
of 1,000 r.p.m. to 1,250 r.p.m. The weight of the 
engine alone is 1,088 lb., and with the reverse-gear 
box, 1,280 lb., as against 1,360 lb. and 1,660 Ib. for 
the corresponding four-cylinder model in the 
standard range. The engine is of the hand-starting 
type, but, if desired, either an electric starter or 
the firm’s special inertia starting gear can be fitted. 
The latter consists essentially of a winding-up gear 
by means of which a small flywheel can be run up 
to 4,000 r.p.m. to 5,000 r.p.m. When revolving at 
this speed, the energy in the flywheel is sufficient to 
turn over the engine when the resistance would make 
hand-starting practically impossible. The gear is 
arranged so that it is only necessary to turn the 
handle until the flywheel reaches the required speed, 
when a catch is released which brings the clutch 
into action and the engine starts up automatically. 

In its general features, the engine resembles 
earlier models which have been described in our 
columns, and it will, therefore, only be necessary 
to refer briefly to the leading features. The 
cylinders are in the form of a monobloc casting, and 
are fitted with renewable liners. Ample water 
spaces are provided, with doors for inspection and 
cleaning. The cylinder heads are made of a 
special mixture of cast-iron, and ample cooling 
spaces are provided round the valves. The latter 
are of the overhead type, operated by push rods, 
The valve guides are of phosphor bronze and are 
renewable. The whole of the valve gear is fully 
enclosed in a removable cover. The crankshaft is 
made from a high-tensile nickel-steel forging, and is 
machined all over. It is carried in five bearings. 





The camshaft is of case-hardened steel, and is 
finished by grinding. It is provided with longi- 
tudinal movement to bring alternative sets of cams 
into operation to facilitate starting. The fuel pump, 
which is clearly visible in Fig. 5, is supplied by 
the C.A.V.-Bosch Company. Lubricating oil is 
fed under pressure to all the working parts of the 
engine, the pump being of the gear type. The usual 
oil filter and pressure gauge are fitted. The governor 
is of the spring-loaded type, and is provided with 
a speed regulator. A circulating pump of the plunger 
type forms an integral unit with the engine. The 
reverse gear is of the firm’s standard type. 

In conveying horses by road, it is of great import- 
ance to avoid pitching or transverse oscillation of 
the vehicle, and a trailer box specially designed to 
ensure smooth running is illustrated in Fig. 6, 
page 706. This trailer, which has a number of 
ingenious features, is shown by Messrs. The Low 
Loading Trailer Company, Bedford. It accommo- 
dates two horses, and it will be observed that it is 
mounted on four wheels, instead of the usual two. 
The wheels are independently sprung in pairs, and, 
as shown, are mounted in a casing on which 
the body is carried by a semi-elliptic spring at 
the centre and a cantilever spring at each end. 
With this arrangement, no through axles are neces- 
sary, affording a considerable reduction in weight 
and giving a very low loading level. The body 
frame is of best seasoned ash, reinforced with steel 
members of light section. The lower part of the 
body is integral with the chassis frame, and external 
braces are fitted on the upper part as shown in 
Fig. 6. The panels are of Masonite Prestwood, 
which is quite impervious to water. Front and rear- 
loading ramps are provided, the front ramp being 
arranged so that the horses can enter or leave with- 
out detaching the trailer from the car. Owing to the 
low level, the ramps are very short and easy to lift. 
The ramps are secured with quick-opening fasteners, 
and the half doors provided above them assist in 
guiding the horses into the box. The ramps and 
floor are covered with matting, and the box is well 
padded. If it be required to carry a mare and foal 
or one heavy horse, the partition, which is secured 
by spring bolts, can be removed in a few moments. 
There is ample room for saddlery, &c., and for two 
men to travel with the horses. The headroom is 
7 ft. 6 in. 

The frame is of steel, the floor being carried on 
four cross members. The springs are of silico-man- 
ganese steel, and anti-rolling springs are fitted in 
addition to the main suspension springs. The hubs 
are mounted on nickel-steel spindles with adjustable 
Timken taper roller bearings. Lockheed hydraulic 
brakes are fitted on all four wheels, and are applied 
and released by means of an electric controller, 
connected to the car by armoured cable. The 
circuit is completed through the car stop light 
switch, which is operated when the foot brake is 
depressed. The current required by the controller 
is small, and no additional movement or effort is 
required to operate the trailer brakes when the 
brake pedal is depressed. As the trailer brakes are 
always applied before the foot brakes, additional 
wear on the car brakes due to the presence of the 
trailer is entirely eliminated. The towbar is of 
nickel steel with a forged eye, and is spring loaded to 
reduce the starting shock. When the trailer is in 
motion, however, the towbar is locked by the brake 
controller, so that hunting cannot occur. 

Messrs. Marshall, Sons and Company, Limited, 
Britannia Iron Works, Gainsboreugh, are showing 
three roadless tractors, one of which will be working 
on the stand of Messrs. Ransome, Sims and Jefferies. 
This tractor, which is shown in Fig. 7, page 706, 
develops 30 brake horse-power on the belt. The 
engine is a single-cylinder horizontal model operating 
on the two-stroke cycle, and is built into the frame 
of the tractor. The cylinder bore is 8 in., the 
piston stroke is 10} in., and the speed is 550 r.p.m. 
The engine will run satisfactorily on low-priced 
Diesel oil. Lubrication is on the force-feed system, 
the pump being gear driven from the crankshaft. 
Cooling is effected on the closed-circuit system, the 
radiator being fan-cooled and the water circulated 
by means of a pump. A governor is fitted which 
can be readily adjusted for various speeds, and the 
engine is provided with an air cleaner and the usual 
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filters in the fuel tank and pipe line. The fuel 
consumption is about 0-48 lb. per brake horse- 
power-hour, giving a running cost of about 15 per 
cent. of a petrol tractor. A foot-operated cone 
clutch, with easy adjustment, is provided, and the 
transmission is totally enclosed and runs in an oil 
bath. A middle casing carries the change-speed 
gears and their operating mechanism, together with 
the steering mechanism, and a rear casing, constitut- 
ing the back axle, houses the differential and final 
drive. The axle is of the semi-floating type. 

The track is rubber jointed, and consists of a 
series of ground shoes, to which the driving teeth, 
engaging with the driving sprocket, are secured by 
large-diameter split pins. The ends of the connect- 
ing links or rolling paths are clamped firmly between 
rubber blocks in the ground shoes, all the movements 
between the rolling paths and the shoes being taken 
up by distortion of the rubber blocks. There is no 
metallic contact between the parts. The track can 
be disconnected merely by driving out the split 
pins, so freeing the driving teeth from the ground 
shoes and releasing the rubber blocks and the 
rolling path links. The teeth of the driving sprocket 
are detachably mounted between steel plates, and 
consist of hardened steel rollers. The steel plates 
are bolted to the centre portion of the sprocket, 
which is a steel casting incorporating a large- 
diameter steering brake drum. The track rollers 
are of special cast-iron, with chilled rims, and 
have renewable cast-iron hubs running on hardened 
and ground spindles fixed directly into the side 
plates. The rubber track requires adjustment only 
for assisting assembly, and the usual screw adjust- 
ment for the idler wheels is therefore dispensed 
with, its place being taken by a series of drilled holes 
in the frame, into which the anchorage for the idlers 
is rigidly bolted. The frame work of the track units 
is of rigid construction, bolted directly to the main 
body of the tractor at the front and rear, and fitted 
with substantial cross stays between the units. 
The steering, which, as stated, is enclosed in the 
gear case, is of the worm and sector type. It is 
connected to the internal expanding steering brakes 
operating in the chain-driving sprockets. By 
completely stopping one track, the machine can be 
turned in its own length. Brakes are fitted on the 
transmission for both hand and foot operation. 
The drawbar is arranged for transverse and vertical 
adjustment to suit different hitches, and to allow 
straight ploughing for side hill work. The belt 
pulley is direct driven from the engine, so that the 
full power is available. Three forward speeds, of 
1-75, 2-6 and 3-5 m.p.h., are available, and the 
reverse speed is 2-25 m.p.h. The area of the 
track on the ground is 1,400 sq. in., and the pressure 
per square inch is approximately 7 lb. The draw- 
bar pull is approximately 6,000 lb. when working 
on low gear. The overall length is 9 ft., the overall 
width is 5 ft. 94 in., and the overall height is 5 ft. 7 in. 
The ground clearance is 1 ft., and the approximate 
weight is 4} tons. 

(7'o be continued.) 








THE NEW BLACKBURN MEADOWS 
GENERATING STATION OF THE 
SHEFFIELD CORPORATION. 

(Concluded from page 457.) 

THE generating unit at the New Blackburn Meadows 
generating station, Sheffield, was constructed by the 
English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2, and consists of a three- 
cylinder turbine, the high-pressure and intermediate- 
pressure cylinders being of the impulse design and the 
low-pressure cylinder of the double-flow reaction type. 
The steam is exhausted into two separate condensers, an 
interconnecting pipe being fitted to equalise any slight 
differences in the vacuum. This machine, which is one 
of the first three-cylinder impulse-reaction sets to be 
designed and built in this country, has a maximum 
continuous rating of 25,000 kW, and an economical 
rating of 20,000 kW when running at 3,000 r.p.m. 
The steam pressure and temperature at the stop valve 
are 570 lb, per square inch and 770 deg. F., respectively, 
while the pressures at the inlet and outlet of the high- 
pressure cylinder are 555 lb. per square inch absolute 
and 69 Ib. per square inch absolute, respectively, when 
the load is 20,000 kW. The steam leaves the inter- 
mediate cylinder at a pressure of 14 lb. per square inch 
absolute and exhausts to the condenser from the low- 





pressure cylinder at a vacuum of 28-37 in. when the 
cooling water temperature is 80 deg. F. The construc- 
tion of the machine is shown in Fig. 33, page 702, 
and a general view is given in Fig. 34, page 703. 

The whole of the high-pressure blading is of 5 per 
cent. nickel steel, the individual blades and integral 
packing pieces being milled from a solid rectangular 
bar, an arrangement which, it is claimed, gives maxi- 
mum strength with minimum weight and enables the 
rotor stresses to be kept down to less than 19,000 Ib. 
per square inch. The Blades are fixed in the rotor by 
means of a T-root. The rotor, which, like those in the 
other cylinders, was manufactured by the English Steel 
Corporation, Limited, Sheffield, carries 14 rows of 
blades, with a mean diameter of 30 in. The wheels are 
integral with the shaft, and the latter was bored and 
test pieces taken from the ends and sides of each disc 
to ascertain the quality of the metal. After boring, 
the hole was also examined by a boroscope. The high- 
pressure diaphragms are steel forgings with grooves 
turned on their peripheries into which the nozzle seg- 
ments are fitted and secured by rivets. This construc- 
tion,* which was first introduced by the English 
Electric Company into this country, gives a highly 
efficient nozzle, and can be employed with advantage 
where high temperatures necessitate the use of steel. 
The axial clearance between the blades and stationary 
diaphragms is about 0-015 in., the radial clearance over 
the blade tips being no less than 0-25 in. The dia- 
phragm gland clearances are 0-63 in., but, owing to 
the small diameter of the shaft and the large number 
of stages, the total leakage loss is unusually small. 

The intermediate rotor is of similar design to that 
in the high-pressure cylinder, except that the wheels are 
not integral with the shaft. This construction has 
been adopted owing to the fact that the greater length 
of blade and slightly higher peripheral velocity rendered 
it necessary for some of the wheels to be made of nickel- 
steel forgings. In accordance with the usual practice 
of the English Electric Company, they are mounted on 
two rings, somewhat similar to piston rings, which, 
while accurately centring the wheels, provide a certain 
amount of resilience and allow for slight variations in 
expansion due to temperature differences between the 
wheel and shaft. The fixing employed and the method 
of manufacturing the blades are the same as in the 
high-pressure cylindtrs, though the blading material 
is stainless iron. In the low-pressure cylinder the 
blading, which is of the reaction type, is also of stainless 
iron, the blades being held in place by serrations. The 
blade heights in this cylinder vary from 4-6 in. to 
14-3 in., and the radial tip clearances from 0-035 in. 
to 0-08 in. To eliminate any possibility of the natural 
frequency of the blade vibration coinciding with the 
speed of rotation and to increase the rigidity, lacings 
are employed, the number varying from two to three 
at the low-pressure end. Compartmental drainage, 
to minimise water-cutting of the low-pressure blading, 
is also provided, as shown in Fig. 36. 

The high- and the intermediate-pressure rotors are 
connected by a flexible coupling. The inner compo- 
nent of this has teeth with rounded faces, which engage 
with a similar number of straight-sided teeth machined 
in a. sleeve. The teeth of the inner component are 
drilled with a number of holes through which oil is 
forced at a pressure of about 60 lb. per square inch by 
centrifugal action. This coupling takes up any slight 
differences in alignment that may occur owing to 
variations in temperature or distortion, and also 
prevents vibration being transmitted from one shaft 
to the other. A similar type of coupling is provided 
between the intermediate and low-pressure rotors. 
The three rotors are carried in anti-friction bearings, 
which are fitted with Michell thrust blocks. These 
blocks are of ample surface, although in this set the 
out-of-balance forces are relatively small, since, the 
first two cylinders being of the impulse type, there is 
little axial thrust, while in the third the steam thrust is 
equalised by the divided flow. Thrust-adjusting gear 
is provided both on the high-pressure and intermediate- 
pressure cylinders to enable a correct clearance to be 
obtained and to allow the rotors to be backed off for 
dismantling; it is not required for adjusting the clear- 
ances under running conditions. 

The steam interconnecting pipe between the high- 
pressure and intermediate-pressure cylinders, is of 
interest, since we believe it is the largest-diameter pipe 
for high pressures that has yet been constructed by 
Messrs. Aiton, Limited, of Derby. It is 26 in. in 
diameter, and the joint between its two components 
consists of two loose flanges which pull two machined 
surfaces together. The connection between the inter- 
mediate and low-pressure cylinders is made by wrought- 
steel bends and the ordinary type of expansion joint, 
since in this portion of the machine the temperature 
changes are small and the pressure low. 

The control gear with which this set is fitted consists 
of a 12-in. stop valve equipped with a tripping device 
operated by the emergency governor, so that it is 


closed if the turbine exceeds its normal speed or the 
oil pressure fails. The steam next passes through the 
main throttle valve, which is controlled by the governor 
through an oil-operated relay. All the moving parts 
of the governor are carried in ball bearings, and special 
provision is made to prevent changes of temperature 
causing binding. It is also arranged for full-speed 
variation when synchronising, so that no external 
speeder spring is required, the result being that there is 
no load on the working parts except when a change in 
speed occurs. The servo-motor operating this gear is 
supplied with oil from a pump which is driven from 
the main shaft by a cross shaft and also feeds the main 
bearings. In addition, an eccentric-ring type emer- 
gency governor is fitted at the end of the high-pressure 
shaft, where it is easily accessible. In the event of 
overspeed, this governor not only closes the governing 
valves, but also shuts down the main stop valve. 
If, however, the oil pump which is driven from the 
turbine shaft fails, an auxiliary oil pump driven by a 
steam turbine is started up, and it is only if this also 
breaks down that the emergency governor acts in the 
way described. This auxiliary oil pump is also used, 
when starting the turbine, to flood all the bearings and 
provide sufficient pressure for operating the governor 
gear. When the turbine has attained a speed of about 
2,000 r.p.m., the main oil pumpcreates a higher pressure 
than that generated by the auxiliary pump, and the 
latter is shut down automatically. 

In addition to the main throttle valve there are three 
control valves which provide for partial and overload 
admission. The first series of nozzles is directly con- 
trolled by the main throttle valve, while the second 
comes into operation when the first nozzle-control 
valve is opened at a load of about 18,000 kW. The 
second and third control valves by-pass steam to the 
fifth stage of the high-pressure turbine when overloads 
occur. The design of this equipment is practically the 
same as that used for the first time on the 10,000-kW 
turbine supplied by the firm to the Yallourn generating 
station,* which has proved entirely satisfactory in 
operation. 

It may be added that the choice of a three-cylinder 
machine was mainly determined by the steam conditions 
under which the adiabatic heat drop is high and a large 
number of stages is therefore required. To accommo- 
date all these stages in one or even two cylinders would 
mean shafts of unusual length or wheels of large 
diameter, which would result in short blade heights 
and low efficiencies. By distributing the number of 
stages over three cylinders, however, the distance 
between the bearings is reduced and smaller disc and 
shaft diameters can be employed with a consequent 
increase in reliability. The large number of stages in 
the high-pressure turbine increases the blade height 
and reduces the leakage loss owing to the greater 
number of diaphragm glands. With small diameter the 
rotational losses also fall off. 

An important feature of the design of this machine is 
that by far the greater portion of the fall in steam 
temperature occurs in the comparatively small high- 
pressure cylinder, which is of even smaller dimensions 
than a 1,000-kW condensing turbine of standard 
design. A considerable drop also occurs in the inter- 
mediate cylinder, so that the large masses that are 
necessary at the low-pressure end are subject to only 
a small temperature difference. Such a design enables 
the machine to be started up very rapidly and put on 
load in less time than either a single or two-cylinder 
machine. Both the turbines and boilers are equipped 
with a complete range of instruments supplied by 
Messrs. Electroflo, Limited, Park Royal, and Messrs. 
George Kent, Limited, Luton. 

The alternator which is driven by this turbine is 
capabie of giving a maximum continuous output of 
25,000 kW and generates three-phase current at a 
pressure of 11,000/11,600 volts, a frequency of 50 cycles 
and a power factor of 0-8. The stator frame is a ribbed 
iron casting, which is provided with internal dovetails. 
These dovetails fit corresponding projections on the 
laminations forming the stator core, which are of alloy 
steel, of high permeability and low loss, and are separ- 
ated from the frame by insulation. During manufac- 
ture each lamination was carefully treated to remove 
any burrs left after punching, and insulation was also 
applied to its surface. During assembly, radial ducts 
were formed at short intervals for ventilation pur- 
poses. The stator windings are of the English Electric 
Company’s standard design, and are embedded in 
open slots, the end connections being of the basket 
type. The portion in the slot is secured by treated 
wedges of tough material and the end windings rest on 
non-magnetic support rings. It is claimed that the 
shape of the coils is such that there is a minimum loss 
and an optimum wave form, while to reduce eddy 
currents each conductor is divided into a number of strips 
which are arranged in parallel. Suitable transposition 
is carried out in two steps. 

The rotor body is formed of a solid carbon-steel 





* See ENGINEERING, vol. cx tx, page 700 (1930). 





* Loc. cit. 
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Fie. 35. Naturat-DravuGut CooLtine Towers. 


board is equipped with manually-operated circuit- 
breakers, the rupturing capacity of which is 500,000 
kV.-A. Instead of transferring these breakers so 
that they can feed either set of bars, a special re- 
volving turret is used for this purpose. The low- 
tension sides of the transformers are connected to 
a second board which, in addition to the trans- 
former switches, also carries seven feeder switches 
for controlling three circuits to the boiler-house, two 
to the turbine-room, one for lighting and heating, 
and one for a sub-distribution board. There is also 
a *bus-sectionalising unit. A direct-current supply 
for the solenoids on the main switchgear, the whole 
of the tripping circuits in the station, and the indi- 
cators and lamps on the control board, is obtained 
from two 110-volt, 250-ampere-hour batteries supplied 
by the D.P. Battery Company, Limited, Bakewell. 
These can be charged either from a motor-generator 
or from a rectifier, the necessary control equipment 
being mounted on a board comprising four slate panels. 
These boards were all manufactured by the General 
Electric Co., Ltd., Magnet House, Kingsway, W.C.2. 
The switchgear in the Old Blackburn Meadows 
station is protected by two three-phase reactor banks, 
each of which has a reactance of 8 per cent. on a 
11-kV, three-phase, 50-cycle supply with a normal 
current of 1,140 amperes. A further reactance is 
installed in one of the feeders supplying the auxiliary 
board, and has a reactance of 5 per cent. with a normal 
current of 253 amperes. The larger units consist of a 








series of horizontally wound spirals, the winding com- 
prising four conductors connected in parallel and sup- 
ported in the recesses of concrete arms. These arms 
are fitted radially and built up as vertical walls. Layers 
of concrete arms are assembled on a heavy concrete 
base, and a header of similar size is placed on top. The 
structure is then securely clamped to form a solid unit 
by brass rods, which are equally spaced round the 
periphery of the base and header. The smaller reactor 
is of similar construction, except that only a single 
conductor winding is used. 

In conclusion, we have to thank Mr. Ernest Morgan, 
M.1.E.E., A.M.Inst.C.E., A.M.I.Mech.E., general mana- 
ger of the Electricity Supply Department of the 
City of Sheffield, for permission to describe this station, 
and the various contractors mentioned for their 
assistance in the preparation of the article. 








CanapiAN TanirF Boarp.—The Board of Trade has 
announced that, in pursuance of the terms of Article 13 
of the United Kingdom-Canada Trade Agreement, 
H.M. Government in the United Kingdom has requested 
H.M. Government in Canada to cause a review to be made 
by the Canadian Tariff Board, of the duties charged in 
Canada on water meters and other instruments and parts 
thereof (ex Tariff items Nos. 352 and 427) and on tin-lead 
alloys in ingots of 56 Ib. upwards and containing not less 
than 55 per cent. of tin and not more than 3-5 per cent. of 


antimony (ex Tariff item No. 711). Information regard- 
ing the fixed for inquiries by the Board and similar 
matters will be published in the of Trade Journal. 
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MARKETING SCHEME FOR 
PULVERISED FUEL. 


Tue question of pulverised-coal firing for boiler 
and other furnaces has been dealt with on numerous 
occasions in our columns, and attention has also been 
given to schemes which have been advanced for the 
marketing of the fuel in prepared form. In Germany 
and the United States a number of industries have 
grown up based upon the centralised production of 
pulverised coal and its distribution in that form to 
consumers. For several years past, large concerns in 
those countries have been deriving their heat require- 
ments solely from pulverised coal prepared at the 
collieries and delivered direct to their works. In 
Great Britain, up till the present, those consumers 
who have wished to avail themselves of the benefits 
of pulverised-fuel firing have been obliged to install 
the necessary coal-grinding plant to produce their 
requirements on site. Although the cost of pulverised- 
fuel firing equipment compares favourably with oil and 
gas installations, the additional expense of providing 
coal-preparation plant, together with the extra space 
and attention involved, has undoubtedly retarded the 
more general adoption of this form of firing, in spite of 
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the advantageous operating results to be obtained. 
Our readers will therefore be interested to learn that, 
as the result of the steadily-increasing demand for the 
supply of coal in pulverised form, Messrs. H. Tollemache 
and Company, Limited, Canada House, 4-5, Norfolk- 
street, Strand, London, W.C.2, have recently decided 
to install plant at a colliery in Yorkshire for the produc- 
tion of powdered coal for marketing purposes. The 
installation, it is anticipated, will commence production 
during July. For regular consumption, the fuel will 
be distributed in specially-designed tank wagons, from 
which it will be discharged by pipe line into the con- 
sumer’s bunker with all the simplicity, convenience 
and cleanliness of fuel oil. Firms desiring to investi- 
gate pulverised-coal firing, however, will be able to do 
so by converting a single furnace or boiler, and, for 
trial purposes, Messrs. Tollemache propose to supply 
samples of the fuel packed in special waterproof bags. 


LAUNCHES AND TRIAL TRIPS. 


“Carzg Batruunst.”—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, June 10. Main dimensions, 151 ft. 8 in., by 
25 ft. 6 in., by 14 ft. 6 in. Built by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby, for 
Messrs. Hudson Steam Fishing Company, Limited, Hull. 

“ Aumena.”—Single-screw cargo motorship;  six- 
cylindey four-stroke cycle supercharged Burmeister and 
Wain Diesel engine. Trial trip, June 14. Main dimen- 
sions, 283 ft. 6 in., by 41 ft., by 17 ft. 10 in. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for Messrs. The Torm Steamship Company, Copenhagen. 

LicHTER.—Single-screw coaling and mooring lighter ; 
compound surface condensing engine. Launch, June 26. 
Main dimensions, 120 ft., by 24 ft., by 12 ft. Built and 
Laird and Company, 

County Beseugh of 


Cammell 
for the 


by Messrs. 


engined 
Birkenhead, 


Limited, 
Wallasey. 


PERSONAL. 


Lioyp's Reotster or Surerine, 71, Fenchurch-street, 
London, E.C.3, inform us that Sir 8. George Higgins has 
been re-elected chairman for the ensuing year, Mr. A. I 
Sturge, deputy chairman and treasurer, and Mr. J. 
Howard Glover chairman of the sub-committees of 
classification. 

The Ipswich branch office of Messrs. Bririsu 
InsutaTeD Capies, Limirep, has been removed from 
33, St. Helens-street, to more commodious premises at 
Sun Buildings, Princes-street, Ipswich. The telephone 
number, Ipswich 2096, is unchanged. 


The London University de of D.Se. (Engineering) 


has been conferred upon Mr. Pgeroy DunsHeatn, 
O.B.E., M.A., B.Se., M.1.E.E., research and technical 
manager, Messrs. W. T. Henley’s Telegraph Works 


Company, Limited, Holborn Viaduct, London, E.C.1. 


Mr. J. T. Moun, of Messrs. Igranic Electric Company, 
Limited, 147, Queen Victoria-street, London, E.C.4, 
has been appointed a member of the board of the 
Company. 

Bricapier-Generat Ernest E. B. Macktntosn, 
D.8.0., R.E., has been appointed, by the President of 
the Board of Education, director and secretary of the 
Science Museum, in succession to CoLone. Sir Henry 
Lyons, F.R.8S., who is retiring in October, 1933. 


Surrrinc, ENGINEERING AND MACHINERY EXuist- 
T1on.—We have been informed by Messrs. F. W. Bridges 
and Sons, Limited, Grand-buildings, Trafalgar-square, 
London, W.C.2, organisers of the forthcoming Shipping, 
Engineering and Machinery Exhibition, that the Com- 
missioners of Customs and Excise are prepared to allow 
the temporary importation of dutiable goods for exhi- 
bition, on the deposit of the duty chargeable, with a 
view to its subsequent refund on the re-exportation of 
the goods. This concession is granted on the distinct 
understanding that the goods are imported solely for 
the purpose of being shown at the Exhibition and for 
no other purpose, subject to certain conditions laid down 
by the Custom House. The Exhibition will be held at 
Olympia, London, W.14, from September 7 to 23. 





Tue Iystirvution or Execrrica, Enoineers.—The 
annual Conversazione of the Institution of Electrical 
Engineers, a function which, in providing an opportunity 
for social intercourse, in some meesure acts as a Summer 
Meeting, took place on Thursday, June 22, in the Natural 
History Museum, South Kensington. The members and 
their friends were received on arrival by the President 
of the Institution, Professor E. W. Marchant, D.Sc. and 
Mrs. Marchant, and by the Council of the Institution, and 
thereafter had a choice of entertainment. The string 
band of the Royal Engineers gave an excellent selection 
of music in the main hall, throughout the evening, 
whilst elsewhere an equally good vocal and instrumental 
concert was provided. Certain of the galleries were 
open for inspection, and the guests were in consequence 
enabled to examine the wonderful collection of specimens 
in a pleasant and leisurely manner in company with 
friends, whilst refreshments were served at various points. 
The large attendance showed that the function was fully 
appreciated. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all cases. 
Water Meters.—The supply of 4,060 water meters, 
fitted with standard reading dials to register in British 
imperial gallons. The Johannesburg Municipal Council, 
South Africa ; July 22. (Ref. No. A.Y. 11,858.) 
Flood-Lighting Projectors.—The supply of five flood- 
lighting projectors of approximately 8,800 candle-power 
each. The Port and Railways Administration of 
Lourengo Marques, Portuguese East Africa ; August 25. 
(Ref. No. A.Y. 11,860.) 





Structural Iron and Steel.—A firm in Panama is 
desirous of receiving quotations from United Kingdom 
manufacturers for galvanised sheets, plain and corrugated, 
round and square reinforcement bars, wire netting and 
barbed wire. (Ref. No. G.Y. 12,716.) 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—Although business in the North- 
Western iron and steel trades has taken a slightly up- 
ward trend in the last week or so, it is below the a « 
reached in the weeks immediately preceding the Whit- 
suntide holiday interval, and there is a general belief 
that orders will be received slowly for some little time to 
come. Buying interest is particularly restricted at 
present in foundry-iron circles, and it is considered very 
doubtful whether June tonnages will approach the 
totals for May, in which month a slight improvement was 
observed. As usual, the chief deterrent to increased 
trade in this branch is the continued depression in the 
textile-machinery industry, which shows little or no 
indication of any early trade expansion. Steel manu- 
facturers, too, are urgently in need of new orders, with 
little prospect of their maturing in view of the fact that 
structural engineers, boiler makers and other heavy 
users are all rapidly completing the relatively onal 
contracts remaining on their books, there being only a 
few orders for meagre tonnage to replace them. Special 
steels are only in moderate demand, but wire-rod makers 
are better placed. Manufacturers of both iron and steel 
forgings report that conditions are quiet and that unsatis- 
factory rates rule for much of the work available. Machine- 
tool makers continue to stress the urgency of an amicable 
settlement between this country and Russia. Last year 
the Soviet Government, it is pointed out, took 80 per 
cent. of the total machine-tool exports, or more than 
2,094,000/. worth of the total export value of 2,560,0001. 

Lancashire Industrial ment Council.—At the 
second annual meeting of the Lancashire Industrial 
Development Council, presided over in Manchester last 
week by Major J. A. Eckes, it was reported that there 
had been considerable activity in dealing with overseas 
manufacturers who were anxious to establish production 
centres in this country following on our de ure from 
the gold standard and the introduction of tariffs. Un- 
fortunately this branch of the Council's work had been 
affected by lack of confidence in the stability of exchange 
values and increasing restrictions on the export of 
capital, and, in a number of instances, foreign in- 
dustrialists attracted by the possibilities of Lancashire 
were awaiting the deliberations of the World Economic 
Conference before coming to a definite decision. It was 
hoped, the report continued, that mutually satisfactory 
arrangements would be made in a number of cases in 
which overseas manufacturers desired to arrange with 
local firms for the production of articles and specialities, 
under licence. It was also stated that in the last two 
years 23 firms of overseas origin had commenced to 
manufacture in Lancashire either on their own account, 
or in conjunction with local interests, and that in 1932 
about 90 home firms had either erected new works in this 
country or extended existing establishments. 

Orders for Motor Omnibuses.—-Motor manufacturers 
who have kept fairly well employed throughout the first 
half of the year continue to secure new contracts. The 
Manchester Corporation has just given a further impetus 
to this industry by placing orders with Messrs. Crossley 
Motors, Limited, Gorton, Manchester, for 25 all-metal 
Diesel-engined double-deck motor omnibuses, and with 
Messrs. land Motors, Limited, Leyland, for five 
similar machines, at a cost of 1,6001. each. 








Stoops FoR THE PorRTUGUESE GOVERNMENT.—The 
keels of the two first-class sloops, Alfonso D’ Albuquerque 
and Bartolomeu Dias, which Messrs. R. & W. Hawthorn, 
Leslie and Company, Limited, have been commissioned 
to build for the Portuguese Government, were laid down 
recently at the Hebburn-on-Tyne shipbuilding yard. 
The vessels will have an overall length of 338 ft. 6 in., 





an extreme breadth of 43 ft., and a depth to the upper 
deck of 20 ft. 3in. Their armament will comprise four 
4-7-in. guns, two 3-in. high-angle , and four 2-pounder 
pom-pom guns. They will also fitted for minelaying 
and will carry 40 mines, while two depth-charge throwers 
and protective paravanes will be fitted. The propelling 





| finders, will 


machinery will consist of two sets of single-reduction 
geared turbines with water-tube boilers, designed to give 
the vessels a speed of 21 knots, and will be constructed 
at the St. Peter's engine works of the builders. The 
accommodation of the officers and crew is specially 
designed for tropical conditions. Complete wireless- 
telegraphy ~~ of the latest type, including direction 
i installed, 


CONTRACTS. 


Messrs. CAMBRIDGE InsTRUMENT Company, LimITED, 
45, Grosvenor-place, London, S8.W.1, have recently 
received orders for upwards of 140 indicating thermo- 
meters for use on H.M.S. Exmouth, and eight class “ E ” 
destroyers, for measuring the temperatures at the boiler 
stop valves, boiler uptakes, turbine regulating valves, 
and oil-fuel heaters. Cambridge thermometers are also 
being installed on H.M.SS. Neptune, Achilles, and Orion, 
and in connection with the deaerators on the Australian 
cruisers H.M.A.SS. Australia and Canberra. 

Messrs. THe GeneRAL Exvecrric Company, Limtrep, 
Magnet House, Kingsway London, W.C.2, have supplied 
the “shadowless” electric-lighting system at the 
Geological Museum, South Kensington, where the World 
Economie Conference is sitting. © system comprises 
over 60 indirect-lighting fittings with siJvered-glass re- 
flectors and equipped with 1,000-watt, class B, Osram 
projection lamps. 

The British Post Office has placed the contract for the 
new Anglo-French telephone cable with Messrs. THE 
TELEGRAPH CONSTRUCTION AND MAINTENANCE Com- 
PANY, LimiTrED, with whom Messrs. StanDARD TELE- 
PHONES AND CaBLEs, Limirep, will co-operate. The 
submarine section, including spare cable, is 29 nautical 
miles in length, and will weigh nearly 1,000 tons. Messrs. 
Standard Telephones and Cables will manufacture the 
lead-covered core for the submarine section and will 
also provide the requisite lengths of underground cable 
for use between the submarine cable and repeater stations 
near the respective coasts. The armouring and rubber 
covering of the lead-covered core of the submarine 
section will be undertaken by Messrs. The Telegraph 
Construction and Maintenance Company, who will lay 
the cable across the Straits of Dover by means of their 
C.8. Dominia. It is anticipated that the cable will be 
completely installed by about the end of August. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade have varied little during the week, but specifications 
for plates are rather better, and the mills are being 
kept running with more regularity. The general demand 
is not, however, very heavy, although the prospects 
are encouraging. Sections are dull, but nevertheless 
quite a fair business is passing. The export side of the 
trade is slow, but inquiries seem to indicate some expan- 
sion in this direction. The following are the current 
market quotations :—Boiler plates, 91. per ton; ship 
plates, 81. 15s. per ton ; and sections, 8/. 7s. 6d. per ton, 
all delivered at Glasgow stations. 

Steel-Sheet Trade.—A fairly steady trade is going 
through in black-steel sheets in the heavier.as well as in 
the lighter gauges, but makers are able to cope with a 
much larger tonnage. Galvanised sheets, on the con- 
trary, are not meeting with anything like a good demand. 
Home producers of steel sheets are beginning to benefit 
from the recent advances made in price by Continental 
producers, and besides doing more export business they 
are now receiving orders which home consumers were 
formerly sending to the Continent. This has had the 
effect of making local prices harder and an advance of 
10s. per ton has taken place in both black and galvanised 
sheets for export, while the home price of galvanised 
sorts has also been raised by 10s. per ton. The new prices 
of galvanised corrugated sheets (No. 24 gauge), are 12/. 10s. 
per ton for home delivery, and 111. per ton, f.o.b. Glasgow, 
for export lots. Black sheets controlled by the Sheet- 
makers’ Conference—No. 14 gauge and thinner—have 
been advanced by 5s. per ton, making the current 
quotation 101. per ton for No. 24 gauge. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade there is practically no change to report as 
orders are still very scarce, and inquiries are of small 
volume. The re-rollers of steel bars have lately been in 
receipt of a better demand which is fairly well main- 
tained, and although the output is not very heavy at 
the moment, the prospects are a trifle more encouraging. 
Prices are steady and are as follow :—** Crown” bars, 
9l. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 71. 5s. per ton for home 
delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone continues to 
rule in the Scottish Ps rape trade, and a very limited 
demand is general. ple stocks are held by producers, 
and immediate delivery can easily be made. Prices are 
unchanged and are as follow :—Hematite, 66s. per ton, 
delivered at the steel works; foundry iron, No. 1, 
67s. 6d. per ton, and No. 3, 65s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour continue to be 
of small tonnage, and for the week ending last Saturday, 
June 24, amounted to 385 tons. Of that total, 75 tons 
went overseas and 310 tons coastwise. During the 
corresponding week of last year the figures were, 364 tons 
overseas, and 32 tons coastwise, making a total shipment 
of 396 tons. 





HyGIene In THE Tropics.—The next series of lectures 

















and demonstrations on tropical hygiene, which are 
intended for men and women outside the medical 
rofession proceeding to the tropics, will be given by 
t.-Col. G. E. F. Stammers from July 10 to July 19. The 
course comprises eight lectures, which will be held from 
1l a.m. to 12.30 p.m. The synopsis and other par- 
ticulars can be obtained from the secretary, London 
School of Hygiene and Tropical Medicine, Keppel- 
street, Gower-street, W.C.1. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Excellent -—_— is being made 
through the medium of “ Sheffield Week ”’ in advertisi 
the local steel, engineering, implement, and relate 
industries. Visitors from overseas, as well as from many 
parts of this country, are anxious to gain a first-hand 
impression of Sheffield’s progress in face of the post-war 
depression. Over nine thousand applications have been 
received for facilities for works tours, and more are 
pouring in daily. Some of these are from visitors now in 
this country from Palestine, India, Syria, South Africa, 
and the United States. The ‘‘ Week” fortunately, coin- 
cides with a distinct forward movement in production of 
steel and finished products. Largely to replace steel 
formerly imported, the big open-hearth furnaces in 
Sheffield and district are — at increased capacity. 
One of the largest i lations, of 14 furnaces, 
nine of these nearly on maximum production. Together 
they are accounting for a weekly output of 10,000 tons— 
a larger production than anything achieved since 1929. 
Greater activity is shown at strip and bar mills. The 
largest strip mill in the district is turning out material 
at the rate of 2,000 ft. per minute. This is being supplied 
in lengths or coils for the cold-rolling trade, for deep- 
drawing and stamping, the manufacture of flexible 
metallic tubing, and for armouring purposes in electric 
cable manufacture. Growing output is recorded in the 
production of solid-wrought railway wheels. This is a 
comparatively new line of manufacture, the disc and 
tyre being made in one piece. At another leading steel 
works what is believed to be the largest electric steel- 
making furnace in Europe is casting single ingots up to 
40 tons each. The growth of activity in steel-making is 
not fully reflected in the market for raw and semi-fini 
materials, though a stronger buying movement promises 
to develop in steel-making hematites, foundry iron, and 
the higher grades of iron and steel scrap. Quotations 
are :—Hard basic steel billets, 71. 15s.; soft basic-steel 
billets, 61. 58.; West Coast hematites, 83s. 6d.; East 
Coast hematites, 77s. 6d.; Lincolnshire and Derbyshire 
No. 3 foundry iron, each 63s. 6d.; Lincolnshire and 
Derbyshire forge iron, each 59s. 6d.; bars, 101.; sheets, 
lll. 10s. Business in stainless-steel specialities shows 
consistent progress. For shop-front construction and 
internal decoration of hotels there is a growing demand for 
stainless ornamental work. The industry has received a 
sound advertisement from the fixing of stainless-steel 
plates to the traffic-control box in Sheffield Town Hall 
Square. Even the buttons for policemen’s tunics are 
now being made of stainless steel. Mining engineers are 
calling for heavy wire ropes of record length. Permanent 
magnet production has fallen away slightly, but local 
manufacturers have the satisfaction of knowing they are 
getting a substantial share of the business in circulation. 
Steady demands are reported for machine tools for the 
woodworking and agricultural industries, and for all 
kinds of cutting parts for garden and farm use. Many of 
the latter are now made in stainless steel, and are replacing 
products formerly supplied by overseas competitors. 
Building trade needs are in the ascendant. Local makers 
are busy on light castings, stove grates, steel window 
frames, and general ironmongery. 

South Yorkshire Coal Trade.—Uneven conditions are 
attributed to seasonal influences and quota effects. 
Though the demand for medium-quality housecoal shows 
a slight improvement, supplies in the aggregate are well 
in excess of requirements. Distributors are offering 
special inducements to householders to lay in stocks 
while prices are favourable. Industrial fuel is a more 
active market on local and inland account. Growing 
pressure is reported in slacks and smalls. Export 
conditions present some difficulty. For immediate 
delivery supplies of best hards are on the short side, 
while the arrangement of forward business is delayed 
owing to the inadequacy of stocks. Weakness charac- 
terises the coke market. Both for central-heating and 
industrial purposes supplies are excessive. Stocks are 
accumulating. Quotations are :—Best branch hand- 
picked, 25s. 6d. to 26s. 6d.; Derbyshire best house, 
20s. 6d. to 22s. 6d.; Derbyshire best brights, 16s. 6d. to 
18s. 6d.; best screened nuts, l6s. 6d. to 17s.; Yorkshire 
hards, 16s. to 17s.; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 8s. to 9e.; nutty slacks, 7s. to 8s. 6d. 
smalls, 58s, 6d. to 6s. 








NicKEL-CoprER-CHRomiIuM Austenitic Cast Irons.— 
The austenitic cast-iron known as “ Ni-Resist ” consists 
essentially of an alloy of cast iron with Monel metal, 
plus further additions of such el ts as chromi 
The composition of the alloy may be varied to meet 
different requirements, but that adopted for general 
applications contains 3-0 per cent. of total carbon, 
1-5 per cent. of silicon, 1-0 per cent. of manganese, 
14-0 per cent. of nickel, 7-0 per cent. of copper, and 
2-0 per cent. of chromium. KS its name implies, the 
alloy offers good resistance to many t of corrosive 
attack and to the effects of heat. It is also, for all 
practical purposes, non-magnetic; its magnetic per- 
meability lies between 1-03 and 1-05, and its magnetic 
remanence is nil. The alloy has a high electrical resist- 
ance, coupled with a low-temperature coefficient of 
resistance. It possesses a high coefficient of thermal 
expansion, and shows a certain measure of ductility, 
2 per cent. or 3 per cent. elongation often being recorded 
in the tensile test. This introduces an element of 
toughness in the castings, much superior to that found 
in ordinary irons. An int ing t of the manu- 
facture and properties of this alloy, which is being used 
to a steadily-increasing extent by ~~ , is contained 
in a brochure issued recently by the Bureau of Informa- 
tion on Nickel of Messrs. e Mond Nickel Company, 
Limited, Thames House, Millbank, London, 8.W.1. 











NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Dust from Pulverised Fuel.—In a report to the Cardiff 
City Council Electricity Committee, Mr. Morley New, 
the Cardiff electrical engineer, dealt with proposals 
that the boiler furnaces at the Roath Power Station might 
be converted to allow of the use of a lower volatile coal 
than that hitherto burned, or for pulverised coal. The 
engineer reported that he could not recommend a 
reversion to the old type of furnace setting, and the only 
reasonable alternative would be to use the latest type 
of mechanical stoker, involving a cost of about 4,100I. 
per boiler. As to pulverised fuel, substantial recon- 
struction would be nec to provide a larger com- 
bustion area. Theoretically, pulverised coal was the 
best way to use coal fuel but there were practical diffi- 
culties for comparatively small boilers, such as those 
installed at the Roath power station. Pulverised fuel 
was not commonly used for boilers, unless they were 
at least twice the size of those. The dust nuisance also 
was very real, and very serious. After spending about 
80,0002. on the usual dust catching plant, Birmingham 
Corporation found it necessary to spend 20,0001. on 
the existing plant to overcome this nuisance. 

Electricity in West Wales.—Negotiations are in progress 
with the Electricity Commissioners regarding their 
scheme for providing electric light and power for Llan- 
dovery and the neighbouring towns in Carmarthenshire, 
within the area of the West Cambrian Power Company. 
Owing to the relatively small population and the long 
transmission lines required, the revenue to be expected, 
compared with the cost, will be relatively low. The 
Electricity Commissioners order, conferring upon the 
Company the statutory rights, has been presented to 
Parliament and is expected to be in about three 
weeks. The period for carrying out the obligations of 
the company has been fixed at two years, but the various 
towns and villages in the Towy Valley have been 
that they will be supplied with current long before that 
period expires. 

New Tuberculosis Hospital—The Council of the Welsh 
National Memorial Association have accepted the lowest 
of 29 tenders, that of Messrs. E. D. Winn and Company, 
Limited, of Knightsbridge, London, at 151,3971. for the 
building at the Hayes Farm, Sully, near Cardiff, of a 
new tuberculosis hospital to contain 300 beds. The 
hospital will be built in a belt of trees on a site which 
adjoins the rocky foreshore of the Bristol Channel. The 
Council have also received 130 tenders for the engineering 
plant of the hospital, which have yet to be passed by the 
Council’s experts. In view of the advancing tendency of 
values, it was stipulated in respect to certain tenders 
that they would be subject to revision, unless the contract 
was placed before the end of the month. The Council 
have passed the necessary resolution for the provision of 
211,0001., which is the estimated cost of the entire 
hospital. 

Timber Growing Experiment.—A great deal of import- 
ance is attached to the experiments which the Forestry 
Commission are making on the sand dunes at Pembrey, 
with the object of ascertaining whether the coastal sand 
dunes can be utilized for timber growing and what is 
the most suitable kind of timber for the purpose. There 
is a two-fold object, namely to utilise the ground now 
merely a sandy waste, and to prevent the sand being 
blown inland over fertile stretches of ground. There are 
extensive areas of dune land on the Welsh coast. 

Lead Mines in North Wales.—In former times the 
working of lead and other metallic ores in Wales was 
very extensive and this industry, which has been very 
much reduced over the last half century, practically 
ceased because of problems of labour, fuel and mine 
drainage. Now that cheap electricity is available and 
great strides have been made in pumping, drilling and 
other plant, it is believed that minerals in North 
Wales, which are known for their richness and purity, 
can be again profitably worked. Mr. J. Norman Wynne, 
an engineer, addressing the East Denbi ire Industrial 
Organisation, said, in reference to the Minera lead mines, 
that a prominent London company had inspected the 
mines and were favourably impressed. He anticipated 
a developments in the near future. The Minera 
and Llandegla area possessed vast wealth in lead and 
zine. Electrical plant would meet all the difficulties of 
mining. 








Ligut-Sensttive Apparatus: Erratum.—In the 
catalogue notice, on prse 692 ante, regarding the 
apparatus manufactured by Messrs. Radiovisor Parent, 


Limited, we gave their address as 28, Great Russell- 
street. This should have been 28, Little Russell-street, 
London, W.C.1. 





Coneres et Exposition pu CHAuFFAGE INDUSTRIEL. 
—Held under the auspices of the University of Public 
Works, France, the third quinquennial ngress on 
Industrial Heating will be held at the Conservatoire 
National des Arts-et-Métiers, Paris, from October 9 till 
October 15 next. The subjects for discussion are divided 
into six main sections, respectively dealing with general 
scientific questions, preparation of fuels, generation and 
utilisation of steam, furnaces and heating apparatus, 
internal-combustion engines, and economic and related 

estions. The honorary president of the Con is 
Professor Henry le Chatelier, the president, Mr. Walcke- 
naer, and the general secretary, Mr. Pierre Couturand, 
editor of our contem Chaleur et Industrie, 5, 
Rue Michel-Ange, Paris (16e), from whom further 
ayers may be obtained. The exhibition, which will 

held in connection with the Congress, will open at the 
Pare des Expositions de la Ville de Paris, Porte de 
Versailles, on October 7, and will close on October 22. 


NOTICE OF MEETING. 


Royat Instrrution.—Monday, July 3, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade—Stocks of Cleveland pig- 
iron have shrunk to small dimensions, and are still falling. 
Ironmasters have now little more iron on hand than they 
consider advisable to carry for ordinary trading. Under 
such circumstances, early enlargements of production 
by re-lighting one or two of the numerous inoperative 
blast-furnaces seems not unlikely. Local and other 
home consumption is steadily growing, and inquiries 
from abroad ew some little improvement but export 
sales are still light. Merchants are prohibited, under terms 
of contract with makers, from selling to principal home 
consumers and to users in Scotland, ironmasters reserving 
to themselves the right to cover such requirements 
direct. Business by second hands is thus confined to 
narrow limits. Export quotations are a matter of 
individual negotiation, and v Overseas sales are 
possible only at comparatively very low figures, but for 
other business, prices are steady and firm. No. 3 

.m.b. is 62s. 6d. for local use, 64s. 6d. for supply to 

orth of England buyers outside the Tees-side zone, and 
62s. 9d. for Eetivery to firms in the Glasgow area ; No. | 
grade of iron is at a premium of 2s. 6d., and No. 4 foundry 
and No. 4 forge are at a discount of Is. 

Hematite—Local and other home consumers %f 
hematite pig, believing that values will shortly advance, 
have placed fairly substantial orders at the low and 
unremunerative figures that have ruled for some time. 
In this branch also, overseas inquiries are improving, 
but export business is not easily put through. There 
seems no likelihood of prices for shipment abroad stiffening 
Continental competition in foreign markets being very 
severe. The heavy stocks are still increasing, but 
expanding demand promises soon to absorb the limited 
make, Market rates for home and overseas trade remain 
as yet at, for the equivalent of ordinary East-Coast 
brands, 59s. f.o.t. end tab. 

Foreign Ore.—There is no new feature in foreign ore. 
Consumers are not obliged to buy, and merchants are 
unwilling to sell on terms obtainable. Rubio, of 50 
per cent. quality, keeps at 15s. 3d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply, and in only moderate request. 
Local consumers are using theirown makes, of which they 
have considerable quantities. Sellers are, however, 
disinclined to lower quotations, and good average 
qualities keep at 15s. 6d. delivered here. 

Manufactured Iron and Steel.—Further slight improve- 
ment in several departments of semi-finished and finished 
iron and steel is reported. Further orders for steel 
semis have been booked and buyers are still in the market, 
constructional steel producers are busier than they 
were recently, and manufacturers of railway requisites 
have contracts to complete. Steel makers have more 
work on hand and have advanced black and corrugated 
kinds 5s. and 10s., respectively A buying movement of 
shipbuilding material would be very welcome. Quota- 
tions : Common iron bars, 91. 15s.; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, L1l. 5s. ; 

king (parallel), 8l.; packing (tapered), 10l.; steel 
Billets (soft), 51. 7s. 6d. ; steel billets (medium), 61. 12s. 6d., 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
lll. 58.; steel ship plates, 8l. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 8l. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots ; plates, 121. 10s.; black sheets (No. 
24 gauge), 101. for delivery to home customers, and 
91. f.0.b. for shipment abroad, and galvanised corrugated 
sheets (No. 24 gauge), 12/. 10s. for delivery to home 
customers, and 111. f.o.b. for shipment abroad. 

Scrap.—F urther improvement in demand for iron and 
steel scrap is supested and prices are stiffening. Light 
cast-iron is 368. 6d.; heavy cast-iron, 39s.; machinery 
metal, 4le.; and heavy steel fully 40s. 











REVIEW oF THE REINFORCED CONCRETE ASSOCIATION, 
—tThe first number of a new publication, entitled T'he 
Review of the Reinforced Concrete Association, has recently 
made its appearance. This, which comprises a four- 
page leaflet, contains an illustrated description of some 
outstanding reinforced-concrete buildings. We under- 
stand that further issues will be published by the 
Reinforced Concrete Association, 20, Dartmouth Street, 
London, 8.W.1, at intervals of approximately two 
months. 





Import Duties oN Wrovcut Merat Goops.—The 
Import Duties Advisory Committee inform us that they 
have under consideration an application for an increase 
in the import duty on wrought cased tubes of iron or 
steel ; plates, sheet, strip, wire, rods, sections and tubes 
of brass and alloys of copper, other than nickel alloys ; 
plates, sheets, strip, rods (other than wire rods), sections, 
wire and tubes (but not including tube shells) of copper ; 

lates, sheets and wrought forms of nickel; ingots, 

illets and wrought forms of nickel alloys, other than 
those containing 60 per cent., or more, of nickel; and 
rolled nape pe ge for use in printing and engraving, 
and strip and wire of zinc. Any representations which 
interested parties may desire to make in regard to this 
application should be addressed in writing to the “or! 
of the Committee, Caxton House (West Block), Tothill- 
London, 8.W.1, not later than 





street, Westminster, 
| July 17. 








‘dNLIWI'T ‘SdWOg SANNAMS) *SuSSapy {‘dWOg AIG AMTIVAY, “g *OIY ‘ANVANOD UWNTVAT, ONIGVO'J-MO'T AH, ‘sussapy ‘xog aAvoOy AsuoH AIAHO” “9g “OIy 











> iS Lo ~~ + , SF ak te. ee. T 
oa Boe ee a. : Te. pe 


a - at | 
eae, <a 8 


: y <> a 8% 5 a ¥ 
or - =) ; ’ 
eseer . ee 
Ke. 5: 
hel 








[JUNE 30, 1933. 





























“CULINI'] ‘ANVANOD GNV SNOG “ITVHSUV]A “SUSSHY { AOLOVAT, SSAIACVOY UAAGNIIAD WIONIQ ‘yf ‘OIG “CHLIKT] ‘NEUVJOW “HH ANV “f ‘SUSSTY /ANIONY IWSAIGQG ANIUVPT “°H OZ-0Z *e “OIG 








~ Pe a ee eee es ete Qs 
————— 


Nee Pie 


(Peavey > : Aged — a Ee? 


if 





. 





ENGINEERING. 























(969 20g vee ‘uoydtsoeay 40g) 


\ ‘AMUAd LY MOHS TVHOLTOOTHOV TVAOU WHHL LV SLICinxd 


706 























| 
} 
| 
| 
— i - ... agit Se , . a , ~ 1 
- - 2 # ‘ 4 we " - 
“< ie = te aey : Sone , : 
~y . . 
: ae : % 1 hr 
' 





969 0g 4% ‘woud tags “uy 404 


YAANIONA SMVOC A OLSNTH “AHO SATIAHSHLYOMLINAM GF i ‘HN 


| “AVMTIVY NYHHL.LOS -SNOIOd NOLINVHLIOS LV MOVOdG DNIAVAD MAN 


“THTAXNN GLV'Id CC6l OF ANAL  ONTHAANTDNG 





“A0VId NI Sadi 





d WFOuvVHOsSIgg GNV NOILOAg dWog NIVIX 





gta 


- a ee 























‘SSAOUY] NOSSIVO GNV STIV\\ DONVUING ONIMOHG MATA 


‘NOILOANLISNOD JO ASUAOD NI NOSSIV) 

















‘LNOUT NI UNVG] ONISOTONG HIIM MOOG GALATANO/) 




















“"TIVA, DONVYUING ISAM ANV Lig awoag 


‘py “OI 

















‘AaLAIANOQ TIVA 


Isa (Nv 


HOO'T)| Hi 














ore aM RE ame 


JUNE 30, 1933.] 


ENGINEERING. 


797 








ENGINEERING. 


Offices for Publication and Advertisements, 
ym Bedford Street, Strand, London, W.C. ni 
to call the atpentien, of our readers 
on iy that” the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles 





TELEGRAPHIO “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NumseR—TEMPLE BAR 3663 


(2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 








or three months, pro rata), payable in advance :— 
For the United Kingdom ...................00 £3 5 0 
For Canada— 
Thin paper Copies ..............c.000 £218 6 
Thick paper copies...................-0-+ £3 3 0 
For all other places abroad— 
Thin paper COpies ...............0--0-- £3 3 0 
Thick paper copies..................-0++-+ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fast to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 





~ ADVERTISEMENT RATES. 


The ¢ for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
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IN MEMORIAM. 


NIXON.—On July 3, 1926, at Finchley, Frederick A. Nixon, 
M.Inst.C.E., M.I.E.E. As Chief Engineer in London for the 
Victoria Falls and Transvaal Power Company, Limited, 1911 to 
1926, he was responsible for the whole of the 1913-14 extensions 
at Brakpan, Simmerpan, Rosherville and Vereeniging and was 
in entire charge of all the engineering work and scheme in con- 
nection with the new Witbank Power Station. He also planned 
extensions for the Wankie Colliery Company, Limited, and for 
the Chinese Engineering Company, Limited. 
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THE PROPERTIES OF STEAM. 


One result of the International Steam Table 
Conference, which met in London in July, 1928, 
was the issue of skeleton steam tables, which 
represented mean values obtained in different 
researches. These were supplemented by figures 
of agreed tolerances within which all reasonably 
reliable figures could be assumed to lie. In 
some cases, however, these tolerances had to be 
somewhat large, so that practical steam turbine 
builders found it necessary in making their guaran- 
tees to specify the particular table on which their 
estimates were based. In fact, with the high 
superheats and high pressures now common, the 
adiabatic heat drop might vary by a half per cent., 
according as one or other of the recognised tables 
was used. For purposes of design, almost any 
modern steam table suffices, but now that efficiency 
ratios of 80 per cent. and over are demanded and 
secured, there is an obvious temptation for the 
contractor to select the table which will yield the 
most flattering figures. 

The skeleton tables were, of course, regarded as 
provisional only. Many researches were still 
incomplete, and when the results of these should 
at last become available, greater consistency could 
be confidently expected. Thesimplest characteristic 
to study experimentally is the pressure of steam 
at saturation, but in preparing the skeleton tables, 











fairly large tolerances had to be adopted to cover 


the results recorded by different investigators. It 
would seem, however, that the relationship between 
the pressure and the temperature of saturated 
steam can now be regarded as definitely settled, 
since the observations made at the American Bureau 
of Standards and at Kensington are now in very 
close accord. Such differences as still exist are 
in the fifth significant figure. The agreement is 
particularly good at the higher temperatures. Thus 
at 300 deg. C. the comparative figures (expressed 
in normal atmospheres)* are 84-782 (Kensington) 
and 84-788 (Washington). At 350 deg. C. the 
corresponding figures are 163-224 and 163-20, 
whilst at 373 deg. the American observers give 
the pressure as 215-37, the English figure being 
215-452. Again, at a pressure of 100 lb. per 
square inch, the value found for the temperature was 
327-758 deg. F. at Kensington, the Washington 
figure being 327-819 deg. F. At 300 lb. per square 
inch, the corresponding figures are 417-301 deg. 
and 417-30 deg., respectively. 

Messrs. N. Osborne, H. F. Stimson, E. F. Fiock 
and D. C. Ginnings were responsible for the Washing- 
ton research, which is described in a paper presented 
last December to the American Society of Mechanical 
Engineers, This paper includes very complete 
tables, expressed in the English, the metric, and the 
absolute systems of units. An accuracy of one part 
in 3,300 is claimed for the tabulated values. 

The Kensington research is described in a paper 
by A. Egerton, F.R.S., and G. 8. Callendar, which 
was published by the Royal Society last December. 
The apparatus used was the electric boiler, the 
superheater and the condenser, constructed by the 
late Professor Callendar with funds supplied by 
the British Electric and Allied Industries Research 
Association, who have also financed this further 
research. Pressures were measured by a differential 
deadweight gauge made by Messrs. Schaeffer and 
Budenberg. The two diameters of the plunger 
were nominally }-in. and -in., respectively. 
This gauge was most carefully calibrated by direct 
methods, the ultimate standard of reference being a 
mercury column. From this calibration the effec- 
tive area of the annulus, to which the pressure oil 
was admitted, proved to be 0-124,861 sq. in. As 
a check, the diameters of the plunger were carefully 
measured, but in this connection a somewhat curious 
paradox arises. Were there no leakage of oil past 
the plunger the axial thrust on the latter would be 
found by multiplying the area of its cross-section 
by the observed pressure. If, however, there be 
leakage, however small, this conclusion no longer 
holds good, since the viscosity of the escaping 
pressure oil creates a drag on the sides of the 
plunger, the effective area of which, when the 
leakage is small, is thus increased by that of half 
the clearance between it and its cylinder. To 
complete the check it was necessary, therefore, to 
determine this clearance. It was, however, imprac- 
ticable to measure directly, and to the order of 
accuracy required, the bore diameters of the 
cylinder. It was attempted accordingly to deduce 
the clearance area by a measurement of the leakage 
of oil past the plunger and cylinder. Unfortunately, 
however, the authors failed to note that the formula 
they have used, connecting the leakage with the 
pressure drop and the viscosity of the oil, applies 














only if the plunger and cylinder are truly concen- 
tric. In fact, should the two touch along a line, 
the leakage is increased by no less than 150 per 
cent.t It is not surprising, therefore, that the 
proposed check failed; the area of the annulus 
deduced was too large, the figure found for the 
effective area of the plunger being 0- 125,030 sq. in. 
The platinum thermometers used for recording 
temperatures were also most meticulously calibrated, 
and, indeed, the precautions taken all round, were 
such that the authors feel justified in claiming that 
their final results are reliable within a limit of one 
part in 6,000. Full particulars are given in their 
paper of these prolonged preliminary investigations. 
An important point, on which there have been 
differences of opinion, is the specific heat of steam at 
zero pressure. Callendar, whilst admitting it to be 





* A normal atmosphere is equal to 1-033228 kg. per 


sq. cm. measured at sea level in latitude 45 deg. 


+t See Enoineerina, vol. cxxxi, page 132 (1931). 
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variable, assumed that the variation was small 
enough to make the use of a mean value permissible. 
No direct determination of this quantity is possible 
by ordinary methods, but by extrapolations, Knob- 
lauch and Davis obtained slightly different values. 
In a recent paper* H. Hansen applies quantum 
considerations to this problem and obtains an 
expression which agrees well with the mean of the 
proposals of Knoblauch and Davis. The actual 
curve representing the variation is, however, nearly 
rectilinear. Its mean value between 100 deg. and 
500 deg. C. is about 0-477, rising from 0-45 at 
the boiling point to about 0-507 at 500 deg. C. 
Callendar in his original table, it will be remembered, 
took 0-47719 as his mean value between the same 
limits of temperature. 

Some further researches have been made on the 
critical point, but by methods which seem ill adapted 
to determine the fundamental question whether 
there really is a critical point of the orthodox type. 

In their new research, Egerton and Callendar 
have failed to confirm Professor Callendar’s con- 
clusion that steam at 374 deg. C. really had a 
considerable latent heat. Similar experiments by 
Dr. Koch, of Munich, have also disagreed from 
Callendar’s results. No one, however, seems, either 
in America or in Europe, to have investigated the 
fundamental question as to whether pure water, 
heated in a new silica tube, really behaves in the 
way described by Callendar. If his description is 
correct, it seems certain that water has no critical 
point in the ordinary sense of the term. Quantita- 
tive experiments in this region seem premature 
until this matter is definitely settled. Callendar 
found that just below 374 deg. C. the meniscus 
showed up in his telescope as a beautifully fine clear 
line, which on slightly raising the temperature, dis- 
appeared abruptly, and with no trace of turbulence 
or opalescence, which should certainly have been 
present if the orthodox view as to critical points 
held good. On lowering the temperature a little, 
the meniscus reappeared with a similar absence of 
turbulence. Whilst, however, the meniscus dis- 
appeared at the temperature stated, the contents 
of the upper and lower portions of the tube were 
not identical, but were separated by a distinct band 
of demarcation, which did not disappear till the 
temperature was raised to 380-5 deg. C. It will 
be seen that in this research no difficult or deli- 
cate measurements were involved. No question 
arises as to how much or how little; but water 
either behaves in the way described, or it does not. 
No compromise seems possible. The point is of 
special importance in regard to any attempt to 
formulate a rational equation of state. Van der 
Waals equation represents the orthodox behaviour 
of a fluid at the critical point, but disregards all 


questions of co-aggregation. Near the critical | 





solution, with that of ensuring the life of any 
erection, subject to the action of sea water, no 
matter whether it be built up of metal, timber, or 
concrete. The forces tending to destruction, 
physical, chemical, and biological, are so many, 
and so varied, that only by the accumulation of a 
very large amount of experience can adequate 
methods of protection be worked out. In view, 
however, of the investigations now being made on 
the subject, it should be possible ultimately to 
build with an assurance, which is based on the 
solid ground of true knowledge. In 1916, a special 
committee was appointed, by the Institution of Civil 
Engineers, to investigate destructive actions of the 
kind referred to, and until March, 1928, the work 
was carried out with grants from the Department of 
Scientific and Industrial Research. Annual reports, 
published by the Stationery Office, have appeared 
regularly for some years now and, like the earlier 
ones, the Thirteenth (Interim) Report, bearing the 
title “‘ Deterioration of Structures in Sea Water,” 
and procurable at a price of ls. 6d. net., gives 
detailed information on the investigations reported 
upon to the Committee, from places widespread 
throughout the world. The study of these reports 
can be recommended to all who appreciate the 
magnitude and significance of the problems dealt 
with, as proving, once again, the value of the 
correlation of scattered information, and the isolated 
experiences of different workers. This thirteenth 
report, edited by Mr. John Purser, the Secretary to 
the Committee, and Mr. H. J. Grose, is concerned in 
the main with the development of the several pieces 
of work referred to in previous publications, but the 
information made available by corresponding 
members, and, other investigators, continues to 
add to the knowledge already acquired and forms 
a further contribution to the finality to which it 
may be hoped the data will ultimately lead. 

Iron and steel test-bars have now been exposed 
to the actions of sea-water and sea-air for a period 
of ten years. Periodical inspection of those 
exposed at Halifax, Nova Scotia, and Auckland, 
New Zealand, appear to indicate that the most 
resistant specimens to the actions of sea-air are 
made of high-nickel steel. The bars, at settings 
corresponding to half-tide at Auckland, were 
covered with marine growths with greater, or less, 
rust-patches showing through, but the corresponding 
sets at Halifax were not so badly coated. Many 
of them were, however, badly rusted and deeply 
pitted, although the chromium steels were generally, 
though not always, sound, and those of Armco iron 
were found to be in good condition. Other series at 
Colombo, Ceylon, and in Plymouth afforded nothing 
new to report. Detailed findings had been formu- 
lated by Dr. J. Newton Friend, on ten-years’ 
specimens sent from Auckland and Halifax, and 


point this is certainly large in the case of steam;|have been compared with those found after an 


the molecules then present, if all alike (which is 


improbable), can hardly be less complex than H,,0.. 


Again, the van der Waals equation makes his | 


exposure of five years. Aerial corrosion proved of 
greater significance at Auckland, than that due to 
alternate wet and dry conditions, but in this respect, 


internal pressure inversely proportional to the|as has been said, the high-nickel steels were in a 


square of the specific volume. This rule seems | 


to depend on the assumption that any attraction 
between the molecules must be similar to the gravi- 
tational. Actually, however, the internal pressure, 


if it exists, must be due to electrical forces, and | 


far better state than the other metals. Steel, 
with 2 per cent. of copper, and nickel steels, con- 
taining 3-75 per cent. of nickel, were in fairly good 
condition, while cold-blast cast-iron showed only 
slight action, and but little loss in weight. The 


electrical attractions differ from gravitational in one | tests seem to have established that as corrosion is 


most important particular. If, for example, we 
have two particles attracting each other by a 


| allowed to continue, the differences, manifested with 
| the various metals become less and less pronounced. 


gravitational force, this force is not weakened by the |The order of immunity from deterioration, on 


introduction of a third particle. If, however, the 
forces involved are electrical charges, the introduc- 


tion of a third charge would weak2n the field between | 
the other two. If account be taken of these con- | 


siderations, it is difficult to see how the internal 


wet and dry alternating exposure, at Auckland, 
confirmed the results of shorter time tests. High- 
nickel steels proved best, followed by cast-iron. 
Chromium steels showed local pitting, and cleaned 
mild steel bars suffered more from loss in weight 


pressure of van der Waals can by any possibility | than those exposed with their mill-scalestill adhering, 


follow the law adopted in forming his equation. 


THE DETERIORATION OF 
STRUCTURES IN SEA WATER. 
Few problems confront the constructor of to-day, 

which can compare, in intricacy and difficulty of 


* Kine newe Zustandagleichung§des}Wasserdampfes. By 
H. Hansen. Munich. Published as a “ Forschung,” by 
the Verein Deutscher Ingenieure. 





| although their general appearance was better owing 


to less severe pitting. Copper-steels and low-nickel 
steels resisted better than mild steels or wrought- 
iron. When completely immersed, the pitting of 
uncleaned mild steel bars was so pronounced, as to 
more than counterbalance the effects of mill-scale 
in keeping down the loss of weight. Copper-steel, 
chromium-steel, and low-nickel steel all showed 
deep pitting, and internal examination of cast 
iron revealed corrosion penetrations to an appre- 
ciable depth. High-nickel steels were, generally 





speaking, in excellent condition, though they bore 
evidence of slight actions near the edges. 

At Halifax, the results were in many respects 
different, the aerial bars being found in the best 
state, with only slight and uniform pitting. Again, 
the least attacked of the specimens, set at half-tide 
level, were those of high-nickel steel and cast-iron, 
and the wholly-immersed bars were generally much 
more affected than any others. There was, in this 
location, little to be said of the difference of experi- 
ence with Low Moor wrought-iron and mild steel, 
and copper-steels showed but small superiority. 
Low-nickel steels were much ahead of these, while 
the high-nickel steels, though showing deep vertical 
furrows, were in much the best state. Important 
results brought out by this work were :—Firstly, 
that though cast iron might appear to be sound, 
it might have been seriously weakened by internal 
corrosive action, and secondly, that chromium steel 
(13-57 per cent. of chromium) is quite unsuitable for 
immersion in sea water, owing to the severe local 
pitting to which it is subject. Mild steel seemed to 
be unreliable. Additions of copper and nickel, which 
showed advantages during five years’ exposure, had 
their superiority reduced by the actions of a further 
similar period. 

Timber specimens exposed to the attack of 
marine borers in various parts of the Empire, when 
examined by Professor George Barger, showed that 
treatment with naphthalene-creosote mixtures was 
less effective than treatment by either of the two 
protectives alone This may have been due to the 
poorer penetrative action of the mixtures. Work at 
Bermuda and Jamaica showed that fuel-oil alone 
had no protective effect, and also that it was a poor 
vehicle for arsenical poison, owing to its indifferent 
and erratic entry into the substance of the timber. 
Rafts, made of test pieces, treated with creosote 
and various poisons in 1924, and kept floating since 
then at Plymouth, were found by Professor C. R. 
Harrington to be still generally sound, but white 
pine posts treated with Pintsch gas tar had to be 


Lremoved, because of the attack of Teredo, after 


they had remained immune for six years. Work by 
Professor S. M. Dixon showed greatly improved 
action in the absorption of creosote by Oregon pine, 
through the making of surface incisions, but attempts 
thus to increase the impregnation of the preservative 
into Douglas fir railway sleepers, made by Mr. R. 8. 
Pearson at the Forest Products Research Labora- 
tory, proved inconclusive. Only by the application 
of a pressure of 170 lb. per square inch to 180 lb. per 
square inch, after a preliminary vacuum application, 
was a satisfactory quantity of the solution absorbed. 

Reinforced-concrete test-piles have been exposed 
at Sheerness, and in an artificial sea-water enclosure 
at the Building Research Station at Watford, but 
within the last year appreciable deterioration has 
been found, cracking having become manifest in 
several examples with 1 in. of cover over the 
reinforcement. Apart from Portland cement-trass 
mixtures at Watford, all the rich specimens have 
remained free from cracks, and the Portland blast- 
furnace cement mixtures tested at Sheerness have 
remained sound. Because of early experience of 
deterioration with some of the specimens in which 
a high-alumina cement was used, an additional 
series is under preparation, for exposure with the 
others. Mr. W. T. Halcrow has reported that the 
aluminous cement, used on a reinforced-concrete 
wharf at Kinlochleven, showed no signs of deteriora- 
tion after three years’ service, though the minimum 
cover was no more than 1} in. 


NOTES. 

Tue British Association MEETING aT LEICESTER. 

The programme of Section G of the British 
Association for the forthcoming meeting at Leicester 
is now well advanced, and includes some unusual 
features. As has already been announced, the 
president of the Section this year is Mr. R. W. Allen, 
C.B.E., whose address, on September 7, will be 
entitled ‘‘ Some Experiences in Mechanical Engineer- 
ing.” This will be followed by some remarks by Mr. 
William Taylor, O.B.E., also a past-president of the 


Institution of Mechanical Engineers and himself, of 
course, a Leicester man. The remainder of that 




















JUNE 30, 1933.] 


ENGINEERING. 


709 








morning will be devoted to the reading and discus- 
sion of a paper by Mr. J. Chamberlain on a subject of 
special interest locally, “The Mechanisation of 
Knitting.”” The following morning will be wholly 
occupied by a Joint discussion with Section C 
(Geology) and F (Economics), on the “ Possibility 
and Desirability of Increasing the Rate of Pro- 
duction of Gold.” After an introduction, this 
subject will be considered in five short papers, two 
on the geological aspect, two on the engineering 
aspect, and one on the economic aspect. Mr. R. F. 
Harrod will undertake the last, while Professor B. 
Holman will be responsible for one of the engineering 
papers. On the ensuing Monday, the whole morning 
will again be given up to one topic, namely, “ Sewage 
Treatment and Disposal.” This will be introduced 
by Mr. J. D. Watson, M.Inst.C.E., who will be 
followed by several short papers dealing with activ- 
ated sludge (Mr. J. Haworth); the legal aspect of 
river pollution (Mr. H. F. Atter); purification of 
sewage by natural processes (Messrs. W. E. Adeney 
and A. G. Leonard) ; and machinery for dealing with 
sewage (Mr. H. R. Lupton). It is also hoped to 
include a contribution dealing with the treatment 
and utilisation of sludge. The following day will 
provide a variety of subjects, the first again being 
of local interest, namely, a paper by Mr. J. Gould- 
bourn, on “ Shoe Manufacturing Machinery.” This 
will be followed by a paper by Professor Miles 
Walker, F.R.S., on “ Great Engineering Works of 
Profit as a Cure of Unemployment.” The concluding 
paper that day will be one by Mr. H. E. Wimperis, 
entitled ‘“‘ The Film in Engineering.” On the last 
day of the meeting there will be only one paper, 
namely, one on “ The Reduction of Aircraft Noise,” 
by Mr. R. S. Capon, the last business, as usual, being 
the reports of Committees, this year including Earth 
Pressures, Electrical Terms and Definitions, and 
Stresses in Overstrained Materials. In the after- 
noons during the meeting, visits will be paid to local 
works, &c. These will include a visit to the works 
of Messrs. Taylor, Taylor and Hobson, and others 
to works of hosiery machinery manufacturers, sew- 
age works, boot and shoe factories, &c. 


Tyre anp Ri STANDARDISATION. 


So far as the British Isles are concerned, a wide 
measure of agreement has been reached regarding 
standard sizes for rims, tyres and valves for 
motor vehicles, the S.M.M.T. standards for these 
parts having been very generally adopted. The 
dimensions selected also cover the great majority 
of American cars, so that the difficulty, common at 
one time, of purchasing a tyre or pump-to replace 
that originally supplied has practically disappeared, 
so far as this country is concerned. If, however, an 
owner takes his car abroad, and particularly to 
certain Continental countries, he may still find 
some difficulty in purchasing a tyre to suit his rims, 
and it is therefore satisfactory to note that an 
International Technical Conference is to be held 
in London next month, at which the universal 
standardisation of rims, tyres, and tyre valves will 
be discussed. Arrangements for the Conference are 
in the hands of the standards department of the 
Institution of Automobile Engineers, acting as 
Secretariat of a technical committee of the Inter- 
national Standards Association. Both the British 
and American tyre industries, together with a sub- 
stantial proportion of the European interests 
concerned, are taking an active part in the Confer- 
ence. The occasion should afford an excellent 
opportunity for close contact among the tyre tech- 
nicians of various countries, permitting an exchange 
of views on many points in which the automobile 
industry as a whole, and the tyre and associated 
industries in particular, are interested. 


THe WuitwortH Society. 


Membership of the Whitworth Society being 
confined to Whitworth Scholars, Exhibitioners and 
Prizemen, it is strictly an engineers’ association, but, 
as Whitworth men penetrate into every branch of 
engineering, its membership covers a wide range of 
activities. This is one of its advantages, as in this 
way it brings into social contact men representing 
a wide variety of engineering interests who are little 
likely to meet at the specialised engineering institu- 
tions, The main activities of the society are the 





annual dinner, the summer meeting, and the alloca- 
tion of the Whitworth Society prizes. The second 
of these activities took the form this year of a visit 
to Nottingham on Wednesday of last week. A full 
day’s programme had been arranged, beginning at 
9.30 in the morning with a visit to the works of 
Messrs. Burroughs’ Adding Machine Company. 
These works are mainly concerned with the assembly 
and repair of the large range of machines manufac- 
tured by the associated American company and in 
the training of operators. This visit was followed 
by one to Messrs. The Stanton Ironworks Company, 
at Ilkeston. In view of the time available, this 
visit was confined to an inspection of the shops 
devoted to the manufacture of centrifugal spun cast- 
iron pipes and centrifugal concrete pipes. The 
state of development to which these two relatively 
novel lines of activity have been brought reflects 
great credit on the enterprise of the Stanton Iron- 
works Company, and the amount of work going 
through the shops suggested that that enterprise 
had been suitably rewarded. The Society was 
officially welcomed at the lunch, which was kindly 
provided by the company, by Mr. T. Sarson, the 
assistant managing director, in the unavoidable 
absence of Mr. E. J. Fox, the managing director. 
As this function constituted the annual lunch of 
the society, at its termination the ceremony of 
introducing the new president, Mr. E. R. Dolby, 
was performed by the retiring president, Professor 
D. A. Low. We may take this opportunity of 
congratulating Mr. Dolby on his appointment, which 
is a fitting recognition of the work he did for the 
Society during the many years he served as honorary 
secretary. In the afternoon, a visit was paid to 
the new works of Messrs. Boots, Limited, at Beeston. 
The inspection of this remarkable structure, which 
is certainly a leading example of modern factory 
design, formed a most interesting item in the 
day’s proceedings. After the visit, tea was kindly 
provided by the company. The meeting was con- 
cluded with a visit to the new building and labora- 
tories of University College, Nottingham. The 
whole of the proceedings passed off very successfully, 
and reflected great credit on the preparatory work 
done by Dr. S. J. Davies, the honorary secretary. 


Tue University or Lonpon. 


A new chapter in the history of the University of 
London was opened on Monday, June 26, when 
H.M. The King laid the foundation stone of the 
new headquarters buildings of the University in 
Bloomsbury. The site, which occupies some 10} 
acres, has been acquired largely through the generous 
aid of the Rockefeller Foundation ; it lies immedi- 
ately north of the British Museum and is bounded 
on the west by Malet-street, on the east by Russell- 
and Woburn-squares, and on the north by Byng- 
place and Gordon-square. The University, which 
received its first Charter from King William IV in 
November, 1836, now comprises 36 schools dis- 
tributed throughout London and serving different 
areas and different needs. While many of these are 
in some considerable degree self-contained and 
self-governed, they are all connected with the 
University Senate in all educational matters and 
look to the University Court for financial assist- 
ance. The administrative work involved, as will 
be readily understood, is arduous and complicated, 
and the growth of it, especially in recent years, has 
caused the accommodation at the present head- 
quarters of the University, at the Imperial Institute, 
South Kensington, to be totally inadequate. On 
the new site will be provided, for the administrative 
departments of the University, premises worthy of 
the great work they are doing, while accommodation 
will also be available for the many bodies which 
meet daily. The ultimate cost of erecting the 
huge blocks of buildings, which will house, in addition 
to the departments just mentioned, the Library, 
the Great Hall, the Institute of Historical Research, 
the Courtauld Institute of Art, the School of 
Oriental Studies, the School of Slavonic Studies, the 
Institute of Education, Birkbeck College, the 
Students’ Union, and other departments of the 
University, will naturally be high, but it is gratifying 
to be able to record that the University Court, 
of which Lord Macmillan is chairman, has already 
received sufficient funds from various sources to 


enable a substantial first instalment of the buildings 
to be commenced. The London County Council has 
promised a grant of 250,0001. towards the cost of the 
general buildings and has also made a grant of a 
further 200,0001. to cover the cost of constructing 
the premises for the Institute of Education. The 
Goldsmiths’ Company, who have for years been 
generous friends of the University, have contributed 
50,0001. towards the cost of the Library Building, 
and Mr. Samuel Courtauld, in addition to his other 
munificent gifts, has given 70,0001. to be expended 
on a building to accommodate the Institute which 
bears hisname. The Government of Czechoslovakia 
has promised a grant of from 5,000,000 to 6,000,000 
crowns for the construction and equipment of the 
School of Slavonic studies, and the Rhodes Trustees 
5,0007. towards the cost of the Students’ Union. 
It is hoped that the Great Hall, in which ceremonial 
and other functions of the University will take 
place, will be provided by the City of London. 
Already, the Corporation has made the generous 
gift of 100,0001., while the City Companies have 
promised 71,2401. Further large sums will obviously 
be needed to bring the whole scheme to completion, 
but it is hoped that a considerable portion of the 
buildings, which have been designed by Mr. Charles 
Holden, F.R.1.B.A., will be in existence when the 
University celebrates its centenary in 1936. 


Fourta INTERNATIONAL CONGRESS FOR APPLIED 
MeEcHANICS, CAMBRIDGE, 1934. 


In April, 1924, an international congress, organised 
by Dutch scientists for the purpose of discussing 
various questions relating to applied mechanics, was 
held in Delft. The meeting was so successful that 
it was decided to hold further congresses at intervals 
and an international congress committee was con- 
stituted. The members included Professors L. Bair- 
stow and E. G. Coker, of London, Dr. A. A. Griffiths, 
of Farnborough, Professor G. I. Taylor, of Cam- 
bridge, Professor R. V. Southwell, of Oxford, and 
Professors L. Prandtl, J. S. Ames, A. Stodola, and 
other scholars of repute. The second congress was 
held at Zurich in September, 1926, and the third in 
Stockholm in August, 1930. The fourth congress of 
the series will take place from July 3 to 9, 1934, in 
Cambridge. An organising committee, comprising 
Professors L. Bairstow, C. E. Inglis, B. Melvill Jones, 
R. V. Southwell and G. I. Taylor, and Mr. W. S. 
Farren, has been formed and all persons interested 
in applied mechanics are invited to participate in the 
congress. It is suggested that the subjects for 
discussion be grouped under four general heads, 
namely, rational mechanics, including vibrations of 
structures and machines; mechanics of fluids, in- 
cluding turbulence, the boundary layer, heat 
transfer and compressible fluids ; materials, includ- 
ing elasticity, plasticity, fatigue and crystal struc- 
ture; and water waves, including resistance and 
stability of ships and seaplanes. Intending partici- 
pants are invited to intimate as soon as possible the 
general nature of their proposed communications, 
and summaries of these, some 300 words in length, 
written in English, French, German or Italian, will 
be required about April 1, 1934. As has previously 
been the case, these summaries will be printed and 
distributed before the congress begins. After the 
meeting, the summaries, together with a short 
abstract of the discussions, and possibly a full report 
of the various lectures which will be delivered, will 
be published. A fee of 15 shillings will be payable 
by all taking part in the scientific or social activities 
of the congress, and persons who intimate their 
intention to attend will receive, early in 1934, a 
detailed notice of the arrangements, particulars of 
accommodation and a request for the congress fee. 
Meanwhile, all communications should be addressed 
to the secretary of the Fourth International Congress 
for Applied Mechanics, Engineering Laboratory, 
Cambridge. 








British STANDARD SPECIFICATION FOR TRACTIVE- 
ARMATURE RELAyYs.—The British Standards Institution 
has already issued several specifications dealing with 
railway-signalling apparatus, and a further publication 
in this series has now been issued. This, which is desig- 
nated No. 475-193% is a specification for tractive- 
armature direct-current neutral-line relays, having two, 
three, four or six contact-arms. It may be obtained, 
price 2s. 2d. post free, from the Publications Department 





of the Institution, 28, Victoria-street, London, S.W.1. 
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THE WORKS OF MESSRS. HIGGS 
MOTORS. 

Ir will hardly be disputed that the last few years have 
been one of the most difficult periods in the history of 
British industry, and many firms who had previously 
built up a world-wide reputation have either had to 
close their doors or enormously reduce their staffs. 
While it is true that firms engaged in the electrical 
industry have, on the whole, escaped the worst effects 
of the world slump, it must be very exceptional for 
even a firm engaged in this branch to have made 
steady progress during this period. This, however, has 
been the case with Messrs. Higgs Motors, of Witton, 
Birmingham 6, and the fact in itself constitutes a 
striking tribute to the soundness of their products, 
and their method of manufacture. The firm was 
founded in 1912 by Mr. W. F. Higgs with the object 
of specialising on electric motors for industrial pur- 
poses, and one of the secrets of their success is un- 
doubtedly that the principle of specialisation on 
standard lines has never been abandoned, and is the 
keynote of production to-day. In the first year, only 
some seven or eight hands were employed in a shop 
45 ft. long by 16 ft. wide, the total machinery equip- 
ment being two lathes, a drilling machine, and a 
hacksaw. Motors were manufactured up to 5 h.p., but 
the facilities for production were so limited that yokes 
for machines of over 1 h.p. had to be sent out for 
machining. Extensions soon became necessary, and 
additional space was rented, but it was not until after 
the war that rapid development took place. By 1917, 
however, the work had increased sufficiently to justify 
their removal to the old New Hudson works in Somer- 
ville-street, which were some fifty times the size of the 
original building. A further move was made in 1924 
to the present site at Witton, which occupies some 
14 acres. Only part of this area is at present in use, but 
several extensions have been made since the works were 
opened, and others are in progress and contemplated. 

The leading products of the firm at the present 
time are industrial motors, both alternating and direct- 
current, of all types, ranging from } to 50 horse-power, 
but a limited range of other plant, such as battery- 
charging sets, polishers, and small rotary transformers 
and rotary converters are also made. There are five 
buildings in all, comprising the offices, works, foundry, 
dispatch department and canteen, all the buildings 
being planned so that extensions can be made without 
interfering with output. With this object in view, the 
main buildings are provided with temporary end walls 
and the floors are at the same level. In addition, the 
two main buildings, comprising the offices and works 
proper, are in line, so that if desired they can ultimately 
be joined up to form a single block. A somewhat 
unusual arrangement has been adopted for both the 
offices and works, in that in each case all the depart- 
ments involved are under one roof, either without 
actual partitions, as in the case of the offices, or with 
only light expanded-metal partitions, as in the case of 
the works. 

The buildings are heated on the overhead steam 
system, and are exceptionally well lighted through- 
out. The avoidance of unnecessary transport has 
received careful attention in the layout of the works 
building, the materials following a well-defined path 
from the stores at which they are accepted to the 
finished product. The reception stores are arranged at 
the most convenient points, the bar stores, for example, 
being located adjacent to the machinery bay and the 
sheet-metal stores adjacent to the press bay. All the 
raw material stores are arranged with direct access 
to the roads outside the building. The flooring em- 
ployed in the works merits special attention. It con- 
sists of a concrete bed overlaid with tarred granite 
chippings. Nailing strips are imbedded in the latter, 
to which the boards forming the floor proper are 
nailed. Such a floor is easily repaired, but very little 
replacement of the upper boards has been necessary 
since they were laid in 1924. The machines throughout 
are driven by the firm’s own motors, the group over- 
head shaft system being employed, as shown in Fig. 2, 
which is a view of the machining bay. All the 
overhead shafts are carried in ball-bearing pedestals. 
Artificial lighting throughout the works is effected by 
overhead lamps, some of which can be seen in Fig. 2, 
located well above the machines and belting. The 
machinery bay is equipped with modern tools, the 
great majority being of British manufacture, and it 





may be mentioned that Widia-tipped tools are used 
throughout, surface speeds for machining cast iron | 
being used up to 400 ft. per minute. Machining and | 
other processes are carried out by piece work on a 
time basis; that is to say, the piece work rate is based 
on a performance time and not on so much per piece. | 
All the shafting employed in the firm’s products is 
made from 35 to 40 ton steel, andgall the machining is 
done to B.S.I. limits. As regards the other portions | 
of the works, it may be said that they are laid out 
and equipped in accordance with the most modern 
practice, and do not differ materially from other shops 
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of the same type previously described in our columns. 
A good idea of the test bay, with the assembly bay in 
the background, will be obtained from Fig. 3, while 
the light-casting bay in the foundry is shown in Fig. 1. 
It will be understood from what has already been 
said that the testing and assembly shops are under 
the same roof as the machining bay, while the 
foundry constitutes a separate building. The foundry 
is employed purely on iron and is equipped with a 
cupola with an output of 5 tons per hour. Steel 
yokes are employed on certain of the firm’s products, 
where size is of particular importance, but the steel 
castings necessary for these machines are bought out. 
Owing to the large amount of repetition work, the 
majority of the patterns employed are of metal, and 
moulding is carried out in flasks. The foundry is, 
however, equipped with three moulding machines in 
addition to the usual core ovens and so on. It may 
be mentioned that the cupola is fitted with a Campion 
blast meter. A pattern shop has lately been erected 
adjacent to the foundry and will shortly be in full 
use. 

The standard products of the firm are now well- 
known, but special attention may be directed to one 
or two points of particular interest in their construc- 
tion. All the wire used in the windings is enamelled 
and cotton covered, and is impregnated after the 
winding is completed. As a result of this treatment, 
special machines are unnecessary for working in 
tropical climates or humid atmospheres, as the insula- 
tion on the standard machines will stand up indefinitely 
in such circumstances. In the rotors for squirrel-cage 
machines, the copper bars are in the form of flat strips, 
and, after being inserted in the semi-closed slots, 
their ends are twisted through an angle of 90 degrees. 
They are so proportioned that the ends touch one 
another after twisting, and they are afterwards welded 
together to form a solid short-circuiting ring, this form 
of construction resulting in a practically indestructible 
rotor. In the fractional horse-power motors, the 
dimensions are kept as small as possible without 
affecting the efficiency of the machines. On the 
smallest sizes, the laminations form the body casing, 
being held together with clamp rings and rivets. The 
feet are on the end covers, and no exterior shell is 
necessary. On the somewhat larger machines, instead 
of employing clamp rings and rivets, the laminations 
are enclosed in a drawn steel shell so that they need 
not be drilled. The fixing base is a separate unit, and 
is dowelled to the shell. An advantage of this form of 
construction is that if motors are required with different 
centres from the standard, or without feet, the cost of 
modification is reduced to a minimum. It may also 
be mentioned that in the direct-current fractional horse- 
power motors, brush rockers and brush holders of the 
sliding box pattern are fitted, the brushes having 
flexibleleads. This iscertainly better practice than the 
employment of radial bakelite holders without rockers, 
such as are frequently used on smaller machines of 
this type. All high-speed machines of whatever type 
are dynamically balanced, and any machine can be so 
balanced on request. These brief particulars may 
serve to illustrate the careful attention paid to the 
construction of the firm’s products throughout, which 
undoubtedly accounts in large measure for the high 
reputation which their products enjoy. We described 
a star-delta motor starter made by Messrs. Higgs 
Motors in ENGINEERING, vol. cxxii, page 656 (1926), 
and a single-phase repulsion-start induction motor, also 
made by them, in vol. cxxxiii, page 51 (1932). 








THE INSTITUTION OF WATER 
ENGINEERS. 
(Concluded from page 692.) 
[We conclude below our summary of papers taken 
at the May meeting of the Institution of Water 
Engineers held at Southend-on-Sea. ] 


PRincipLes oF Excess Lime PuRiricaTion. 

Dr. Beale and his associates, in the second part of 
the joint paper on the Chelmer and Blackwater river 
supplies of the Southend Waterworks Company, 
dealt with the history of the excess-lime purification 
process, and the principles on which it worked. 
As early as 1885, Frankland noted that when water 
was softened by treatment with lime, the bacterial 
content was greatly reduced, but only by mechanical 
removal, and not due to any actual destruction. 
Nine years later, it was discovered that when lime 
was used in excess of that required merely to soften 
the water, a direct bactericidal action took place. 
Numerous experiments made by Sir Alexander Houston 
and recorded in the research reports of the Metropolitan 
Water Board, showed that 5 parts of lime per 100,000 
parts of water or even less excess lime, together with a 
24-hours contact period, was sufficient to soften, and 
render perfectly safe, waters of relatively low degrees 
of purity. The system had previously been used for 
the treatment of the very soft waters of the river Dee, 





for supply to the city of Aberdeen, but it was thought 
advisable to experiment with a test installation of a 
capacity of 24,000 gallons a day, before recommending 
its adoption for the waters of a very different character 
found in the rivers Chelmer and Blackwater. In this 
investigation, valuable information was obtained 
on the best means of carrying out the process on a 
large scale. The main stages in the treatment for 
river water consist of storage in open reservoirs, 
followed by treatment with lime, and a small amount of 
sulphate of alumina, the essential feature of the process 
being that the lime was applied in excess of that required 
to soften the water. The calcium carbonate sludge 
was then removed in settling tanks and the water was 
stored, while containing excess lime to ensure sterilisa- 
tion. For this purpose, an excess of 1 to 2 parts of lime, 
calculated as CaO, per 100,000 parts of water was used. 
The final stages in the work were neutralisation of the 
excess lime, by carbon dioxide, and filtration through 
rapid filters. While chlorination was quite unnecessary 
under normal! conditions, as the sterilisation was ensured 
by the excess lime, it could be employed as an emer- 
gency measure. Carbon treatment was used for the 
removal of taste and odour. 

Flood water was not permitted to enter the sedimen- 
tation reservoirs, control at the intakes being maintained 
by frequent and simple clarity tests. Experience, 
however, in treating flood water direct from the river 
in the experimental plant had led the authors to believe 
that the process was quite capable of treating turbid 
impure floodwater satisfactorily, and that a period 
of flood, of such long duration as would necessitate 
the admission of flood water to the reservoirs, would not 
cause difficulties. Storage of water in open reservoirs 
was a time-honoured method of improving the purity 
of water, and undoubtedly it effected a considerable 
reduction in the number of bacteria, while it resulted 
in affording a supply of water for treatment of fairly 
uniform character, thus obviating the variation in 
quantity, or kind, of the chemicals used. At times, 
unfortunately, it led to troublesome growths of alge, 
and to difficulties, due to putrefactive decompositions 
of the organic matter deposited in the reservoirs. 

The amount of lime used had to be sufficient to 
bring about the reaction of lime on the bicarbonate of 
lime, to produce carbonate, and also be in excess of 
that by about 1 to 2 parts per 100,000 of water. 
Excess was easily ensured by maintaining the alkaline 
reaction of the water at the exits of the mixing tanks, 
through frequent tests with the brilliant cresyl-blue 
indicator. Although the majority of the bacteria 
originally present in the raw water were removed in 
the precipitated sludge in the settling tanks, it was 
necessary, to ensure sterilisation, to allow the water 
containing excess lime to maintain a considerable 
contact period. This was effected by the passage of 
the water through three tanks with baffle walls. Their 
size at the works in question was such that a 24-hour 
contact period was ensured with a flow of 6,000,000 
gallons a day. 

Numerous investigations were carried out with the 
experimental plant, with a view to obviating the faint 
taste and odour frequently perceptible in river water. 
Many processes had been suggested, such as aeration, 
chlorination with or without ammonia, super-chlorina- 
tion, and permanganate treatment. These were tried 
out, but none was found to be a cure, and attention 
was directed to the possibility of using carbon. Labora- 
tory experiments were successful, and were confirmed 
with work on a scale of using 1,000 gallons per hour. 
The regular use of activated carbon in powder form 
at the purification works was started in September, 
1930, and had been in almost constant use since then ; 
it resulted in a marked freedom from all taste and 
odour troubles. The method of application was very 
simple and merely entailed the intimate admixture of 
carbon with the water during carbonation, about two 
hours before it reached the filters. The carbon was 
first sterilised by passage through a heated tube, to 
obviate possible danger of contamination of the water 
by bacteria which might have gained access to the 
carbon during transit or storage. It had now become a 
matter of routine to apply about 2 parts of carbon 
per million of water at all times, as there was a decided 
improvement in the palatability of the water. Quan- 
tities in excess of this were only used on the rare 
occasions when the conditions made such necessary. 
A difficulty arising with the use of powdered carbon was 
the tendency for the fine particles to pass through the 
filter sand and thus to reduce the times of the filter 
runs between washing, owing to the accumulation of 
carbon on the surface of the sand. This tendency for 
carbon to pass through the sand was prevented by the 
use of a minute dose of alumina on the filters, but such 
@ precaution was not necessary with the present mode 
of working. The chief points of interest in the results 
of the tests of river water treated by this process were : 
A reduction of the total hardness to below 15 parts per 
100,000; elimination of the majority of the organic 
matter—70 to 80 per cent.—as indicated by the reduc- 


tion of the figures for albumenoid ammonia, and for 
the oxygen absorbed; and the almost complete 
elimination of bacteria. 

The sludge from the excess-lime process consisted 
essentially of calcium carbonate, with small amounts 
of magnesium hydrate, silica and organic matter 
derived from the raw water, and alumina from the 
alumina sulphate. Its conversion to lime merely 
entailed subjecting it to a temperature sufficient to 
dissociate the calcium carbonate to calcium oxide and 
carbon dioxide. It was of interest to note that the 
accumulation of magnesium, alumina, and silica in the 
recovered lime was not one of regular progression. It 
reached a practically constant figure in about 10 cycles 
of use and reburning of the sludge to lime. This was 
accounted for by the fact that each molecule of calcium 
bicarbonate in the raw water required one molecule of 
lime and produced two molecules of calcium carbonate 
in the form of sludge. Any impurities carried away 
with the sludge were thus greatly diluted by the 
calcium carbonate derived from the raw water in each 
cycle, and a surplus of lime was produced for use. 


River SupPpLY WITH AMMONIA AND CHLORINE 
TREATMENT. 

Mr. Bernard W. Bryan dealt with ‘‘ The Stour Scheme 
of the South Essex Waterworks Company,’’ describing 
the works executed by himself as chief engineer. The 
growth of population in the statutory area supplied by 
the concern had been so marked that the demand for 
water rose from 6-40 to 12-95 million gallons per day 
between 1921 and 1932. Supply was obtained from 
the River Stour, on the site of the old Langham Mill, 
which was now entirely demolished. About three- 
quarters of a mile below the intake the River Brett 
joined the Stour, and at Stratford-St. Mary Mill, 
about a mile and a half below the intake, the flow of 
the river was controlled by the company by means of 
suitable gates and shields. The total catchment area 
was about 333 square miles. The powers acquired by 
the waterworks empowered the pumping of 12,000,000 
gallons per day from the station at Langham. 

After the water entered the intake it was passed 
through a short syphon pipe to the suction channel, 
from which it was drawn by the pumps and fed into 
a sedimentation reservoir. From here it gravitated 
to the primary rapid filters, from which it passed to 
the secondary sand-filter beds. It then received treat- 
ment with ammonia and chlorine and was pumped by 
the high-lift equipment at Langham to covered reser- 
voirs, from which it was pumped to other service 
reservoirs, from which it was supplied to the district. 

Messrs. Ruston and Hornsby, Limited, with whom 
were associated The Harland Engineering Company, 
Limited, supplied the entire pumping machinery, 
electric generating plant, auxiliary equipment, waste- 
heat boilers, cables, and switchboards. The low-lift 
pumps were of the double-inlet, volute type with 
20-in. diameter suctions and 18-in. bore deliveries. 
There were two sets, each driven by vertical oil engines 
of the totally-enclosed, single-acting, four-stroke type, 
with solid injection of the oil to the cylinders. Their 
speed of running ranged from 264 to 335 r.p.m., and 
they developed 170 brake horse-power. The cooling 
water for the engines was reduced in temperature before 
re-entry by passing through cooler tubes located in 
cast-iron barrels situated on the delivery from each of 
the main pumps. The pipe line to the sedimentation 
reservoir was composed of steel pipes of 40-in. bore and 
with walls of } in. thickness. Bitumen lining was used 
internally, and a treble-hessian wrapping externally, 
to resist corrosion. 

The Paterson Engineering Company supplied the 
designs for the primary filtration plant, which consists 
of two sedimentation tanks, each of 250,000 gallons 
capacity, and two sets of five filters. These sedimen- 
tation tanks were provided for the purpose of occa- 
sionally using alumino-ferric in the event of the raw 
water being unduly coloured. Air blowers, with suit- 
able compressor plants, were introduced for use in 
cleaning the filter beds. The secondary filter beds, 
six in number, followed the usual practice in design. 
Their false floors were constructed of dry brick, upon 
which was deposited about 10 in. depth of fine shingle 
and 27 in. of sand. After treatment the water afforded 
results, on bacteriological examination, that were 
uniformly satisfactory, with a complete absence of 
B. Coli and B. Welchii. 

The plant installed in the high-lift pumping station 
comprised three sets of pumps of the centrifugal type 
driven by single-acting, four-stroke, solid-injection oil 
engines. The electrical plant comprised two oil- 
engine-driven sets of 100 kW capacity and two of 
15 kW. capacity. The construction of the various 
covered reservoirs was carried out in ferro-concrete. In 
the larger reservoirs provision was made to counteract 
contraction and expansion by subdivision into appro- 
priate-sized compartments. A period of two and a half 
years was occupied on the construction work, and the 





scheme was brought into supply early in April, 1932. 
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LABOUR NOTES. 
On June 19, the German delegation to the Inter 
national Labour Conference at Geneva announced its 
intention to withdraw. In a communication in- 
timating the decision it stated: “‘ At the beginning 
of the Conference extremely offensive remarks were 
made at the sitting of the workers’ group, directed 
against Germany and its delegates. These remarks 
have not been withdrawn up to the present by the 
chairman of the group. Soon after, Geneva news- 
papers published statements which Dr. Ley, German 
workers’ delegate, was alleged to have made at a 
meeting of journalists. Dr. Ley energetically denied, 
and officially repudiated the remarks attributed to 
him. In spite of this the incident, which had thus 
been closed, was discussed on various occasions at 
so-called unofficial meetings of the workers’ group of 
the Conference—to which entrance was _ brusquely 
refused the German delegate—and the chairman of 
the group has treated the incident officially.” 


On Friday last, Signor de Michelis, president of the 
Conference, announced that he intended to invite the 
delegation to return. The differences between the 
workers’ group and the German delegation might 
have been avoided, he said, had there been a greater 
knowledge of standing orders and a broader spirit of 
mutual understanding. He intended to invite the 
German Government to resume work at future sessions 
of the Conference, and to retain in the International 
Labour Organisation the place due to Germany in 
virtue both of her position as a large industrial country 
and her importance in European affairs. She would, 
he added, be welcomed. 


Speaking on Friday last week at the International 
Labour Conference at Geneva, Mr. Leggett, the British 
Government representative, expressed the opinion that 
the most important fact mentioned during the week 
was the statement of Miss Anderson (United States) 
that the United States had fixed a minimum wage in 
the cotton industry. The cheapness with which 
goods were manufactured abroad was, he said, a matter 
much affecting Great Britain. He suggested that all 
countries represented at the Conference might deter- 
mine to make the International Labour Organisation 
the instrument it should be for the raising of working 
class conditions throughout the world. 


The Annual Conference of the National Federation 
of Building Trades Operatives at Aberystwyth, last 
week, passed a resolution declaring that the workers 
in the building industry were entitled not only to share 
in the product of their labour but also to participate 
in the control of the industry. Determination was 
expressed to press for such participation, and the 
executive committee instructed to prepare a 
scheme whereby it might be brought about. During 
the discussion, Mr. F. Rowland (National Painters’ 
Society) said that it was a disgrace that the Economic 
Conference was not representative of one workers’ 
federation. It was held to help capitalism, and its 
success would be judged not according to what it 
achieved socially, but according to what it achieved 
financially. Mr. W. J. Nichol (Amalgamated Society 
of Woodworkers) said that they were not sufficiently 
united at present to take over the administration of 
the building industry. 


was 


Students of Ruskin Co!lege, Oxford, have achieved 
a high place in the examination for the Oxford Uni- 
versity Diploma in Economics and Political Science. 
Of 14 Ruskin students entered for the Examination, 
three obtained the Diploma with Distinction and nine 
others satisfied the examiners, out of a total of five 
Distinctions and 22 passes awarded. 


According to the Monthly Journal of the International 
(Association of Machinists, one ¢f the implications of the 
United States Emergency Railroad Transportation Bill 
is the dismissal from railway service of 50,000 to 300,000 
employees. As there are already about 800,000 rail- 
way workers unemployed, the Railway Labour Exe- 
cutives Association pressed for an amendment pro- 
viding that “ the number of employees in the service of 
the carriers shall not be reduced beyond the number 
shown by the payrolls of employees in service during 
the month of May, 1933, nor shall any employee in 
such service be deprived of employment, or be in a 
worse position with respect to his compensation by 
reason of any action taken pursuant to the authority 
conferred by this title, except to the extent that, after 
the effective date of this Act, vacancies are created by 
the death, normal retirement or resignation of em- 
ployees, but not to exceed 5 per centum in any one 

” 
year. 
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The Ministry of Labour Gazette states that, at May 22, 
employment showed a further substantial improvement 
which extended to almost every industry. Among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed was 20-5 at May 22, 1933, as compared with 
21-4 at April 24, 1933, and 22-1 at May 23, 1932. 
For males alone the percentage at May 22, 1933, was 
23-7, and for females 12-1. At April 24, 1933, the 
corresponding percentages were 24-4 and 13-3. It is 
estimated that at May 22, 1933, there were approxi- 
mately 9,657,000insured persons, aged 16-64, in employ- 
ment in Great Britain. This was 123,000 more than 
a month before, and 306,000 more than a year before. 


At May 22, 1933, there were 1,998,567 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 72,247 less than 
a month before, and 2,560 less than a year before. 
The total included 1,640,880 men, 52,607 boys, 263,606 
women and 41,474 girls. It was made up of 586,524 
insured persons with claims for insurance benefit, 
1,064,941 applicants for transitional payments, 211,366 
other insured persons not in receipt of benefit or 
transitional payments, and 135,736 uninsured persons. 
In Great Britain 370,092 men, 9,266 boys, 106,134 
women and 4,751 girls were registered as unemployed 
who were on short time or otherwise suspended from 
work on the understanding that they were shortly to 
return to their former employment. The total of 
490,243 was 37,175 less than a month before, and 
140,421 less than a year before. It included 431,266 
insured persons with claims for insurance benefit, 
32,747 applicants for transitional payments, and 26,230 
persons not in receipt of benefit or transitional pay- 
ments. Of persons who normally seek a livelihood by 
means of jobs of short duration there were on the 
registers 92,198 men, 84 boys, 1,778 women and nine 
girls; these are largely employed in dock and harbour 
service. The total of 94,069 was 5,333 less than a month 
before, and 15,446 less than a year before. Itincluded 
63,429 insured persons with claims for insurance benefit, 
29,787 applicants for transitional payments, and 853 
persons not in receipt of benefit or transitional pay- 
ments. lla 

The improvement was most marked in mining other 
than coal mining, building, public works contracting, 
brick, tile, artificial stone, cement, pottery, iron and 
steel, tinplate and metal goods manufacture, engineer- 
ing, iron founding, shipbuilding and ship-repairing, 
the textile, clothing, boot and shoe, and distributive 
industries, and dock and harbour service. There was 
a further decline, however, in coal mining. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
May resulted in an increase of about 12,000/., in the 
weekly full-time wages of 88,500 workpeople, and in a 
decrease of 7,750l. in those of about 100,000 work- 
people. The workpeople whose wages were increased 
during May included those employed in steel melting 
shops and steel rolling mills in various districts in 
England and Scotland, and big piecers employed in the 
cotton spinning industry in Lancashire, Cheshire and 
Yorkshire. Among those whose wages were reduced 
during May were electrical cable makers, rope, twine and 
net makers, jute workers, building trade operatives at 
Liverpool and Belfast, and bakers at Manchester and 
Liverpool. The changes so far reported in the five 
completed months of 1933 have resulted in a net 
increase of nearly 16,5001. per week in the full-time 
rates of wages of about 130,000 workpeople, and in a 
net decrease of nearly 83,000/. in those of about 912,000 
workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in May 
was 32. In addition, eight disputes which began before 
May were still in progress at the beginning of the month. 
The number of workpeople involved in all disputes in 
May (including workpeople thrown out of work at the 
establishments where the disputes occurred, though not 
themselves parties to the disputes) was about 7,800, and 
the aggregate duration of all disputes in May was about 
54,000 working days. The aggregate duration of all 
disputes in progress in the period January-May, 1933, 
was about 530,000 working days, and the total number 
of workpeople involved in these disputes was nearly 
59,000. The figures for the corresponding period of 
1932, were 570,000 working days and 57,000 workpeople. 











| Under the legislation hitherto in force in Germany, 
|the parties competent to enter into agreed arrange- 
|ments for the collective regulation of working condi- 
| tions were, on the one hand, individual employers or 
‘associations of employers and, on the other hand, 





associations of workers. By an Act of May 19, 1933, 
responsibility for the collective regulation of working 
conditions is to be withdrawn from the above-mentioned 
parties, and, pending the general reorganisation of the 
social order, is to be vested in ‘labour executors ” 
(Treuhdnder der Arbeit), who are to be appointed for the 
more important areas of economic activity. Their 
appointment is to be made by the Federal Chancellor 
in agreement with, and on the recommendation of, the 
competent State Governments. By arrangement with 
the latter, they are to be assigned individually to the 
several State Governments or authorities. 


The terms of collective working arrangements 
instituted by the labour executors are to have binding 
force on all persons covered thereby; they may also 
be declared generally binding for specific occupations 
or areas under the existing legislative provisions. The 
labour executors are further responsible for the main- 
tenance of industrial peace, and are also called upon to 
assist in the general reorganisation of social legislation. 
In the exercise of their functions they are to be bound 
by the principles laid down by the Federal Government ; 
on the other hand, they may require the competent 
Federal or State authorities to assist in the enforcement 
of their orders and instructions. The necessary adminis- 
trative regulations under the Act are to be issued by 
the Federal Minister of Labour in agreement with the 
Federal Minister for Economic Affairs. 





The general executive council of the Transport and 
General Workers’ Union state that, during 1932, the 
cash benefits paid out by the organisation amounted to 
143,3591. 1s. 64d., of which 8,842/. 14s. 9d. was dispute 
benefit, 15,4481. 17s. 6d. accident benefit, 39,9541. 4s. 1d. 
sickness benefit, 28,115/. 12s. 2d. funeral benefit, and 
17,1641. 8s. 5d. unemployment benefit. Compensation 
secured on behalf of individual members amounted to 
184,9521. 13s. ‘“* Despite all the difficulties created by 
unemployment and the slump in trade, membership of 
the Union,” it is stated, “ continues to be at a very 
high level. The machinery of the organisation has 
been adjusted to meet such changes as have taken place, 
and it is now second to none in the Trade Union 
Movement not only in this country, but in the whole 
of the world. In the event of an improvement in 
trade, the Union is ready to take advantage of the 
opportunity to secure for the members a fair share of 
the benefits.” 


A circular issued by the General Council of Russian 
Trade Unions and the Commissariats of the principal 
industries, instructs managements and unions to draw 
up and put into effect with the help of workers, 
engineers and technicians, a detailed plan for the better 
utilisation of equipment, machinery, materials, tools 
and fuel, and the systematic distribution of labour 
according to the qualifications of each worker and the 
provisions of the plan. Industrial combines and heads 
of undertakings must reduce the number of workers 
and salaried employees in accordance with the plan. 
The number of salaried employees must be reduced by 
augmenting and improving the work of those who 
remain; the entire working day of every employee 
must be fully utilised and the orders relating to stop- 
pages of work, unjustified absence, and work of bad 
quality must be strictly enforced. 


In order to raise the standards of individual efficiency 
to the level fixed by the plan, the managers of industrial 
federations, trusts and undertakings, with the assis- 
tance of the trade union organisations, must investi- 
gate the former standards of efficiency, which are 
declared to have been too low. The managers of 
undertakings, technical directors, workshop chiefs, and 
foremen and representatives of the works committees 
of undertakings and workshops must establish the 
standards of efficiency and the piece-work rates. 
They are to establish scientific standards of output and 
suitable rates of wages, and help the workers to carry 
on by keeping machinery in good condition, reducing 
the number of stoppages of work, &c. 


The new standards may only be amended in the 
event of changes occurring in the technical conditions 
of work or if a mistake has been made in preparing 
them. The production plans of workshops and under- 
takings must ensure without fail the increase in 
efficiency required by the general plan and must 
correspond to the technical organisation of production 
and labour. In new undertakings, and in those which 
are modernised and mechanised, the standards of 
individual output must be progressively increased in 
proportion as the workers learn to make fuller use of 
the machines. The fundamental form of wages will 
be simple and unrestricted piece work. Graduated 
piece-work rates will be introduced when it is essential 
that the normal standards should be exceeded. 
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ANNUALS AND REFERENCE BOOKS. 


Molesworth’s Metric Tables.—In these days when the 
trading or manufacturing citizens of every nationality 
have to be conversant with other systems of units than 
those employed in their own country, it is essential that 
there should be readily available the means of easily 
converting the units used in the various parts of 
the World. Such a work is Molesworth’s Metric Tables, 
first compiled by the late Sir Guilford L. Molesworth, 
and now in its seventh edition, as revised by Mr. 
W. H. Molesworth, and published by Messrs. E. and 
F. N. Spon, Limited, Haymarket, London, at a price 
of 2s. 6d. net. Here, in simple form, and in size 
easily suited to carrying in the pocket, are given 
conversion tables for lengths, areas, volumes, weights, 
and all that formidable array of combinations of them, 
the use of which segregates the engineer from his 
fellow human-kind. The utility of such a compilation 
is beyond all question, while the additional provision 
of notes upon the units, metric and otherwise, adopted 
in various countries, such as the United States of 
America, Greece, the Straits Settlements, Egypt, 
Turkey, China, Japan, India and Russia, adds to the 
value of the work. 

The Colliery Year Book, 1933.—Although no new 
features have been added in the 1933 edition of The 
Colliery Year Book and Coal Trades Directory, every 
section of that useful work of reference has been 
thoroughly revised and brought up to date. The 
present edition is the eleventh, and, as has been the 
case with previous issues, the inquirer is furnished with 
a complete survey of market conditions, imports and 
exports, and valuable data relating to the distribution 
and consumption of coal, whilst statistics regarding 
other important branches of the industry are given in 
a form convenient for reference. Of the directory 
sections, that comprising an alphabetical list of the 
colliery owners of Great Britain, together with their 
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chemical control. The volume is divided into three 
main portions, the first of which is entitled, “ Catalogue 
of Chemical Plant, Equipment and Products.” This 
comprises succinct illustrated descriptive matter 
of their manufactures, prepared by the firms con- 
cerned. The second portion of the volume con- 
stitutes a directory of chemical manufacturers and 
engineers, and is followed by a classified trades index. 
This, in turn, is followed by a Spanish-English glossary 
of names of products, apparatus and plant, and by an 
alphabetical list of trade marks and trade names. 
The third section, devoted to tables and data, is a 
particularly useful one. It opens with several pages 
of notes on the selection of materials for the con- 
struction of industrial plant, after which is given infor- 
mation on such subjects as air conditioning, dust 
collection, scrubbing towers, filtration, water treat- 
ment, the screening and grading of materials, magnetic 
separation, power plants and fire protection. The 
tables, which occupy 46 pages, deal with the strength 
of materials, thermometry, air compression, refrigera- 
tion, shafting and belting, specific gravity and com- 
bustion. Conversion tables, and tables giving electrical, 
analytical and miscellaneous data, are also included. 
The third section closes with a bibliography of technical 
and scientific books. The volume is edited by Dr. 
D. M. Newitt, and is published, price 10s. net, by Messrs. 
Leonard Hill, Limited, 231-232, Strand, London, 
W.C.2. 


LETTER TO THE EDITOR. 


MEMORIALS TO PIONEERS. 
To tHe Eprror oF ENGINEERING. 
Str,—Your leading article of June 9, on “ Inventions 
and the Inventor,” was naturally of much interest to 
| this Society, and its sequel, the letter in your succeeding 


























mines, the names of directors and officials, the seams | issue from ‘ M.Inst.C.E.,” calling attention to the 
worked, the number of men employed, annual outputs, | removal of the memorial windows to Robert Stephen- 
and other relevant particulars, is the most important. son, John Locke and Sir William Siemens from the 
Other sections contain lists of coal exporters and ship- north aisle of Westminster Abbey, together with his 
pers, coal merchants, colliery agents, coke makers, | suggestion that the engineering institutions should 
gas works and electricity-supply undertakings in Great | take up the matter, lead me to ask your indulgence to 
Britain, and Government departments and committees, | make a few comments. 
and associations and societies concerned with mines| First of all, it will clear the air if it is said that the 
and mining. Interesting reviews of the coal-mining | Dean and Chapter constitute a body which is imperium 
industry and of the coal trade during 1932, chapters | jn imperio, and is the final authority as to the disposal 
on colliery amalgamations and blasting in collieries, | of these windows, or any other part of the fabric of the 
and a long section on Mines Regulations, are also given, | Abbey. 
while a useful “‘ Who’s Who in the Coal-Mining Indus- The Council of this Society, one of whose aims is to 
try ” is included. Altogether, the volume gives perhaps | see to the preservation of such memorials to engi- 
as complete an account as it is possible to obtain, | neers, has felt for some time anxiety as to what 
within a compass of 990 pages, of the varied activities | ig the intention of the Abbey authorities with regard 
of our coal industry. It is published, price one guinea | to these windows, because they have been missing now 
net, by Messrs. The Louis Cassier Company, Limited, | for so long that the public may well be forgiven for 
22, Henrietta-street, Strand, London, W.C.2. | supposing that they are no longer considered worthy 
Chemical Engineering and Chemical Catalogue.— | of a place in the Abbey. Such a supposition, although 
Described as a catalogue of heavy and fine chemicals, | negatived by the fact that the Trevithick Memorial 
raw material, machinery, and plant and equipment, | Window is still in position, will, unless some statement 
applicable to the production industries, the ninth | is forthcoming, cast a slur on the memories of the 
edition, that for 1933, of Chemical Engineering and | engineers and scientific men there commemorated, a 
Chemical Catalogue is both a work of reference for | slur which generally will be looked upon as intolerable. 
and a directory of, all industries operating under| This Society is a small one, and does not propose 





to take the lead, but it is anxious to associate itself 
with any action that may be taken by any other 
institution with regard to these windows. I have 
reason to believe that nothing but good will result 
from proper representations in the right quarter. 
I am, &c., 
H. W. Drcxrxson, 
President, Newcomen Society for 
the Study of the History of Engi 
neering and Technology. 
London, June 24, 1933. 


[While the facts are as stated above by Mr. Dickinson 
in his second paragraph the whole position can only 
be regarded as unsatisfactory if national memorials, 
accepted as such by the Abbey authorities, are at 
any time liable to displacement.—Eb. E.] 


DE LAVAL STEAM 
TURBINE. 

Wuar is believed to be the first steam turbo-generator 
unit placed in commercial service in the United States 
is being exhibited at the Century of Progress Exposition 
in Chicago, in connection with the exhibit of the central 
station industry, which consists largely of models of 
early and modern generating units. The unit in 
question, which is illustrated in the annexed figure, is 
a De Laval steam turbine driving a direct-current 
generator through gearing. It was used to supply 
current at the Columbian World’s Fair in Chicago in 
1893. The turbine, of the single-stage impulse type, 
ran at 2,400 r.p.m. and drove the 110-volt direct- 
current dynamo at 2,400 r.p.m. The gearing is of 
double-helical type and the output was 6-6 kW. The 
turbine wheel is mounted on the type of flexible shaft 
invented by De Laval some years previously to 1893. 

+ Steam was supplied to the set at 125 lb. per square 
inch pressure, and was expanded to atmospheric pres- 
sure, through diverging nozzles, which were invented 
by De Laval in 1883. The theory of this type of nozzle 
was not generally understood at that time, and when 
De Laval applied for a limited patent in 1889 the 
Patent Office asserted that the idea was not workable, 
and only after the machine had been exhibited in 
actual operation in Chicago was the patent allowed. 

A similar De Laval turbo-generator, which has been 
split longitudinally to show the internal arrangement, 
is also on view at the exposition. This set, which was 
built for locomotive headlight service about 1903, was 
rated at 1} h.p. and operated with steam at 200 lb. 
gauge pressure, exhausting to atmosphere. The turbine 
wheel ran at 39,000 r.p.m., reduced to 5,000 r.p.m. for 
the generator by double-helical gearing. We are 
indebted to the De Laval Steam Turbine Company, of 
Trenton, N.J., U.S.A., for this information about these 
interesting machines. 





HISTORIC 


NEWCOMEN SOCIETY. 


Unper the leadership of the president, Mr. H. W. 
Dickinson, the members of the Newcomen Society met 
at Falmouth on Tuesday, June 13, for what proved to 
be a very successful Summer Meeting. Cornwall had 
been chosen as the place of meeting this year on 
account of the Centenary of Trevithick. Various spots 
associated with him were visited, and on June 14, the 
Society placed a wreath at the base of the Trevithick 
statue in Camborne Cross. On their arrival in Fal- 
mouth the members were received in the Municipal 
Building by the Mayor, Alderman J. Harris, J.P., and 
other members of the Council, and in the same building ~ 
a special exhibition relating to Cornish engineers and 
engineering had been arranged by Mr. W. T. Hooper, 
the borough librarian, who acted as local honorary 
secretary to the Society. Mines, engine houses, foun- 
dries, and china clay works were all included in the 
itinerary followed on Wednesday, Thursday and 
Friday. From one and all the society received the 
greatest assistance and the warmest possible welcome. 
At Goonbarrow, in the St. Austell china clay area, was 
seen a fine example of the old-fashioned method of 
power transmission over considerable distances by 
round rods, the direction of which, horizontally or 
vertically, was changed by bell cranks or dolly wheels. 
With the coming of the grid, electricity is fast dis- 
placing the famous old Cornish engines and before 
long Goonbarrow will be entirely electrified. During 
the visit to Penryn to the St. Gluvias churchyard to 
see the grave of the famous Cornish engineer, Jona- 
than Hornblower, Mr. Hooper gave a sketch of the 
careers of the various members of the Hornblower 
family and of their contributions to engineering pro- 
gress, and suggested that a memorial should be raised 
to the memory of Jonathan. A visit was also paid 
to the Falmouth meteorological observatory, under 
the direction of the Royal Cornwall Polytechnic 
Society. An exhibit of books was arranged and the 
original dip circle of Robert Were Fox shown. 
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NOTES ON NEW BOOKS. 


A USEFUL series of handbooks is that issued under the 
title of Werkstattbiicher, edited by Dr.-Ing. Eugen 
Simon (Berlin: Julius Springer. Price 2 marks each). 
Each number deals with a specific section of works 
technique in a short, cstapelaaabee and yet simple 
manner, being intended for both shop and office use. 
Recent additions are No. 46, Feilen, by Dr. -Ing. Bertold 
Buxbaum, and No. 47, Zahnrdder, Part 1, Aufzeichnen 
und Berechnen, by Dr.-Ing. Georg Karrass. Dr. 
Buxbaum, a works director of the A.E.G., describes 
and discusses the production and use of files in a manner 
serviceable to both maker and user. Not only does 
he deal with forging, annealing, grinding, shaping by 
filing, &c., cutting and hardening of new files, but 
also with the further use of old files as the result of 
sand-blasting, pickling or re-cutting. He states that 
in Germany there are many small firms that exist by 
re-cutting, which can be done twice or thrice for small 
files, up to 18 times for the largest ones, with con- 
siderable saving in cost compared with new files. After 
discussing the material, hardness, shape and pitch 
of teeth, he deals in a practical manner with the 
subject of testing, giving a specimen A.E.G. specifica- 
tion. This is followed by recommendations for the 
use of files by hand and data to serve as a basis for 
fixing the time allowances for filing different materials. 
In Zahnrdder Dr. Karrass describes the laying out 
of cycloidal and involute teeth with their respective 
merits and limitations, followed by the methods of 
production and of calculation for spur, bevel, spiral 
and worm gears, and the construction of gear wheels 
and worm reduction gears. In conclusion a number of 
worked examples show the application of the method 
of calculation, such as a 940 r.p.m. to 47 r.p.m. reduc- 
tion for 16 kw. by spur gearing or alternatively by 
worm gearing, and a 320 r.p.m. to 40 r.p.m. reduction 
for 320 kw. by double helical spur gears. The book is 
well illustrated with 106 figures in the text. 


The generation of electricity by wind power has 
for long received a certain amount of attention, much 
of which has been either ill-informed or misdirected. 
This was especially the case immediately after the war. 
One result of this was that the Ministry of Agriculture 
instituted an investigation into the performance of 
such plants and the cost of obtaining electricity from 
them. The outcome of this investigation was the 
publication by the Institute for Research in Agricul- 
tural Engineering, University of Oxford, of a useful 
pamphlet entitled Windmills for the Generation of 
Electricity, which has now been re-issued at a price 
of ls., short sections on the characteristics of the wind, 
types of wind wheels and the position of the windmill 
for generating electricity having been added. There 
is also a good bibliography. The outstanding feature 
in windmill design since 1926 has been the development 
in this country of the high-speed wheel with aerofoil- 
section blades. This is capable of giving a much higher 
efficiency than the multi-blade turbine wheel which 
has been commonly used, In practice, however, 
commercial and mechanical considerations render 
a departure from the true stream-line section 
of the aerofoil necessary, with the result that there 
is often little difference between the two types. 
Nevertheless, the aerofoil wheel has the advantage 
of being lighter, quieter, easier to govern, cheaper 
to maintain and less unlikely to suffer damage. Its 
starting torque is, however, much lower than that 
of the multi-blade type, and this is a disadvantage 
when the wheel has to start against the load, as when 
it is used for pumping. Statistics are given showing 
the duration of various wind speeds at a number of 
stations from which, in conjunction with the output 
curve of the particular type of wheel, the annual output 
can be calculated, The publication is a good summary 
of our present knowledge on this subject. 


One of the difficulties of those engaged in scientific 
and engineering research is to make themselves 
acquainted with what has already been done in their 
particular field. Another is to keep themselves 
acquainted with the progress that is being made in 
that field, while the work is proceeding. These con- 
ditions impose on the librarians, who have the duty of 
superintending the collections of books, journals and 
other publications, which are now a necessary part of 
the equipment of research establishments, the task of 
collating all the information relating to the particular 
subjects covered so that these give an up-to-date 
account of the position at any time, and can be referred 
to without delay. That this is by no means easy 
will be gathered from a pamphlet on Scientific (Tech- 
nical) Libraries, which has been written by Mr. 
H. P. Spratt. (London: The Library Association). 
In this booklet, which is reprinted from the Year's 
Work in Librarianship, vol. iv. (1931), the anthor 
deals first with the comprehensive international survey 
of the world’s current publications in scientific and 





technical literature, which is the first essential in the 
maintenance of an efficient accession department, and 
illustrates his argument by referring to the methods 
pursued in Science Museum Library at South Ken- 
sington where, of course, the ground covered is the 
widest. The difficulties involved in the compilation of 
the necessary indexes is discussed and we gather that 
on this subject, as on many others, experts do not always 
agree. The author, however, is definitely of opinion 
that the Classification Décimale best meets the 
majority of requirements, and in this he is likely to 
receive a large measure of support. The pamphlet 
shows the steps that are being taken to achieve simplifi- 
cation in a difficult task, and may perhaps cause those 
for whom it is being carried out to be charitable when 
the particular piece of information for which they are 
seeking cannot be immediately foand. 





The ease with which compressed air can be employed, 
coupled with many special advantages such as the 
freedom from fire risk in mines, has led to a very 
extensive use of it in many fields. The record of this 
is scattered widely throughout technical literature, 
and even those who have used it for years often fail 
to realise the possibilities presented for its employment 
in other directions. Professor Vogdt, in Die Druckluft 
in der Technik (Leipzig: Dr. Max Jinecke Verlags- 
buchhandlung), has given a review of the present 
position, with the aid of some 150 illustrations, in which 
he has made a useful and judicious selection from the 
records available. It has not been possible, within 
the limits of space at his disposal, to describe all the 
applications which have been successfully made, a 
notable omission being the use for chucks in machine 
tools, nor yet to deal exhaustively with those he 
mentions, but from whatever point of view the book 
is considered, it will be found both informative and 
suggestive. It is divided into three parts, the first 
of which is mainly devoted to the calculation, by means 
of pressure-volume and of entropy diagrams, of the 
power required to compress air. The second part 
gives particulars of reciprocating compressors of 
various types, their valves and governing, compressors 
with rotary pistons, turbo-blowers and compressors. 
In the third part, reciprocating and rotary motors 
are similarly described, followed by particulars of 
mine locomotives and of the locomotive of the German 
State Railway in which compressed air is used as the 
elastic coupling between a Diesel engine and the 
horizontal compound driving engine. Further appli- 
cations which are described include the substitution 
of compressed air for steam in forging hammers and 
presses, small compressed-air tools and machine riveters, 
brakes for trains, cranes, lifts and similar applications, 
the use of compressed air for conveying materials 
such as pulverised fuel, grain, hay, letters and parcels, 
and its combination with water in air-lift pumps 
for conveying sugar beets, &c. Paint spraying, the 
cement gun, and the cementation process, are also 
dealt with. 


“She was fast, she was dry, she was beautiful to 
look upon.” So writes Mr. E. C. Bowden-Smith in his 
book Land Ho! (London, Simpkin Marshall, Limited, 
price 5s. net), when speaking of the clipper Torrens, the 
last of her race. Built at Laing’s Deptford Yard, Sun- 
derland, in 1875, to the order of Captain H. R. Angel, 
who died at sea at the age of 93, the Torrens was the 
last word in composite ship construction of the period. 
Her keel, stem and stern post were of American elm ; 
her floors, beams, knees, stringers and keelson of 
wrought iron; her shell planking and decks of East 
India teak and she was sheathed with yellow metal 
from keel to water line. For fifteen years she sailed 
between England and Australia, and continued in the 
service under the British flag till 1906. She had 
captains well known as masters of seamanship and 
for two years Joseph Conrad served in her as mate. 
She could beat across the Bay when steamers had to 
slow down and at times she could make her easting 
in the “ Roaring Forties” at 300 miles a day. Seamen 
would swear by Laing’s ships, and it is with such ships 
“the thrill of victorious achievement in mastering 
the mighty winds and seas that sweep the globe remains 
for ever.’ With the story of the Torrens the author 
tells in striking and romantic manner of a passage 
home in 1918 from Port Said in a war-time steamer 
under convoy. Few there were who at first believed 
in convoying or camouflage, but it was the convoy 
system which defeated the U-boats. As the “ fleet 
in fancy dress” pursued its way “ there was an endless 
combination of colour as one ship forged ahead, and 
another dropped astern. Again and again, as the 
bows of one ship overlapped the stern of another in the 
distance, it would be impossible to tell where one ship 
began and where another ended. Every zig-zag 
marking, every blotch and daub, every stripe and line 
that looked so clear and sharp, formed a kaleidoscopic 
picture of moving ships—sometimes in one direction, 





sometimes in another—changing their length and even 
their design.”” To the chief engineer of the “ War 
Armour”’ the ship was a great “ band box of a boat,” a 
“‘ coal eater,” designed, erected and finished in record 
time with twin-screw triple expansion engines the noise 
of which exceeded “ the thundering roar of a battery 
of stamps on a South African mine.” Land Ho! is 
thus a book of two sea stories excellently told. 








INTERNAL SPLINE HONING 
MACHINE. 


THE sides of internal splines which have been formed 
by broaching are apt to become distorted when the 
parts are heat-treated in order to harden them. The 
bore is liable to deformation also, but this can be easily 
corrected by a simple grinding operation. The splines 
on the other hand, are usually trued up by the laborious 
and lengthy process of hand stoning, not always with 
completely satisfactory results. To replace this 
hand work, the internal spline honing machine illus- 
trated in the accompanying figure has been brought 
out by the engineering department of Messrs. The 
Sunbeam Motor Car Company, Limited, Wolverhamp- 
ton, and its distribution placed in the hands of Messrs. 
George H. Alexander Machinery, Limited, 82-84, 














Coleshill-street, machine is 


Birmingham 4. The 
mounted on a table with a recess round-it for carrying 
the work and consists of a column on the top of which 
is mounted the reciprocating mechanism for the hone 
and that actuating the work-indexing movement. 


This mechanism is operated by a belt drive. The 
spindle carrying the hone holder is supported in three 
bearings, the two lower ones being provided with a 
sliding adjustment on the face of the column. The 
holder is fitted with a number of honing strips varying 
according to the number of internal splines in the work, 
and slightly narrower than the spline, an oscillatory 
movement of the work holder bringing the opposite 
sides of the spline into position, whilst the tool is 
withdrawn, until they are trued up. The work holder 
has an indexing movement also varying with the number 
of splines. 

The degree of oscillation of the work holder is deter- 
mined by the adjusting nut A in the figure, so that 
various widths of spline can be dealt with. The hone 
holder is prevented from making any axial movement 
by a locking device B, and the number of strokes 
made by it is shown on the counter C. The oscillation 
is effected by a finger at the bottom of a vertical shaft 
parallel to the spindle, in conjunction with adjustable 
spring plungers at D. The actual movement is con- 
trolled by stops, one of which is seen at E. The shaft 
is oscillated round its vertical axis by means of the 
cam F, which engages a ball-ended lever it carries. 
The reciprocating motion is im to the spindle 
through a lever, one end of which is slotted to receive 
a crank pin on the driving shaft. The other end is 
forked to carry trunnion bearings on a sleeve through 
which the upper part of the spindle is screwed. This 
screw forms the drive by which the hone holder is 
adjusted relative to the depth of the work, but it does 
not, of course, affect the length of the stroke. 
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AN EXPERIMENTAL INVESTIGA- 
TION OF FLOW IN OIL-ENGINE 
INJECTION SYSTEMS.* 


By 8. J. Davies, Ph.D., M.Sc., and E. Gurren, Ph.D., 
M.Se. 


In the present paper attention is concentrated 
upon the processes in fuel-injection systems of oil 
engines, and, in particular, an attempt is made to 
correlate the rate of injection of the fuel into the 
cylinder with the action of the fuel pump. An experi- 
mental investigation carried out with this object is 
described, and the experimental results so obtained 
are compared with those given by an analytical treat- 
ment. The elements of those injection systems 
commonly used in oil engines are the pump, the 


injection nozzle and, usually, the connecting piping, | 
each of which exerts its own influence upon flow through | 
The pump can influence the flow by its | 


the system. 
design as regards the arrangements for suction, the 
beginning and cutting-off of delivery, and variation 
in the rate of delivery; the injection nozzle exerts 
an influence depending upon the area offered to flow, 
and whether this is constant, as in an open nozzle, 
or varies in a more or less complex manner, as in a 


Fig.t. 
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nozzle with a spring-loaded valve; the dimensions 
of the piping chiefly affect the manner in which the 
changes in pressure distribution can occur. The 
criterion of a successful injection system is the degree 
of control possible over the timing and rate of injection 
from the nozzle, so that, in effect, variations in design 
are only of practical importance in so far as they affect 
the actual injection. 

The simplest possible conditions, involving pump, 
piping, and nozzle, have been taken as follows: Simple 
open nozzle, of effective cross-section one-fortieth 
of that of the pipe, injecting into the atmosphere ; 
the area of the pump plunger is twenty-five times that 


of the cross-section of the pipe; the pump plunger | ; 


moves with a uniform velocity of 1 ft. per second; 
the time of delivery from the pump is 0-004 second 
beginning and end of delivery at the pump plunger i 
instantaneous ; bulk modulus of the oil “ in the pipe,” 
266,500 lb. per square inch; specific gravity of the 
oil, 0-86 ; corresponding speed of sound “ in the pipe,” 
4,800 ft. per second; the length of pipe is 23 in., 
giving, for the time for a disturbance to travel along 
the pipe, 23/(12 x 4,800) = 0-0004 second, or one- 
tenth of the delivery period. All the conditions 
assumed in this simple case are, with one exception, 
easily obtainable in practice. Absolutely instantaneous 
beginning and end of delivery at the pump plunger is 
not practicable, although this may be closely 
approached. The closing of the pump suction valve 
or port and the opening of the release valve or port 
both involve finite intervals of time. The shorter 
these intervals, the more rapidly is the pressure built 


up behind the plunger at the beginning of delivery, | 


and the more rapidly is the pressure reduced at release. 





_* Paper read before the Institution of Automobile 
Engineers, at Glasgow, on Monday, February 20, 1933. 
Abridged. - Z 


With an infinitely short interval, the building up of 
pressure in the pump cylinder may be assumed instan- 
taneous. With a pump-plunger velocity of 1 ft. per 
|second, the corresponding velocity in the pipe is 
25 ft. per second, and the magnitude of the pressure- 
| wave required to initiate this velocity in the pipe 
| will be P = o, (increase of velocity in pipe) = 1,388 Ib. 

8 
| per square inch. In an actual injection system, the 
| wave-front will be sloping, depending upon the rate 
| of rise of pressure at the plunger face, as determined 
| by the conditions of the suction valve or port. The 
|assumption of instantaneous beginning of delivery 
| gives a vertical wave-front. The increase of pressure, 
| 1,388 lb. per square inch, is propagated along the pipe 
with the speed of sound, and thus reaches the nozzle 
after a time interval of 0-0004 second. With the 
open nozzle considered, injection begins immediately, 
and the reflection of the wave is then only partial ; 
if the end of the pipe were closed, reflection would 
be complete, the pressure being doubled as the wave 
returns. The difference between complete and partial 
reflection is due to the momentum of the oil flowing 
on through the nozzle. The intensity of pressure, 
P,, of the reflected wave is found to be 579 lb. per 
square inch. This gives a total pressure at the nozzle 
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of (1,388 + 579) = 1,967 Ib. per square inch. This 
reflected wave now travels backwards towards the 
pump plunger, and the conditions at the nozzle remain 
constant until this wave, which is completely reflected 
at the pump, again reaches the nozzle. 
reflection at the pump is due to the increase in the 
velocity of the oil at this end of the pipe from V, 
to its initial velocity of 25 ft. per second, resulting 
from the continued steady motion of the pump plunger. 
| The total pressure in the pipe after the passage of this 
| completely reflected wave from the pump to the nozzle 
jis now 1,967 + 579 (or 1,388 + 2 x 579) = 2,546 Ib. 
| per square inch. On the arrival of this wave of 579 Ib. 
| per square inch at the nozzle, the magnitude of the 
|next partially-reflected wave is found to be 400 Ib. 
| per square inch. The results of continued calculations 
of this kind over the complete injection period are 
given in Fig. 1. The delivery from the pump, it will 
be remembered, occupies 0-004 second, that is, ten 
intervals of 0-0004 second. At the end of the tenth 
| interval, delivery into the pipe ceases, and the wave 
aching the pump end of the pipe at this instant is 
{not reflected. Instead, the oil at this end of the pipe 
|is brought to rest, and a negative wave of 1,226 Ib. 
| per square inch brought about by this change of 
| velocity, assumed instantaneous, is now propagated 
| towards the nozzle. When this negative wave reaches 
ithe nozzle it is partially reflected as before, still 
|further reducing the pressure in the pipe. This 
process continues until the pressure at the nozzle and 
|in the pipe falls to that of the atmosphere, which, in 
| the case considered, occupies a further seven intervals. 
| It is now possible from the data of Fig. 1 to compare 
the process of injection at the nozzle with the rate of 
| delivery from the pump. Fig. 2 thus shows, on a base of 
time, comparative curves of rate of injection and rate of 
delivery from the pump for the case considered, given, 
| respectively, as actual nozzle velocity V, and ‘‘ corre- 
| sponding pump-plunger velocity ” (= actual x 25 x 40). 






|The first point to be noticed is that injection at the 
| nozzle does not begin until the end of the first interval, 
| corresponding to the time taken by the initial pressure- 
wave front to travel from the pump to the nozzle. 
This is termed the “ injection lag,” and in the simple 
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This complete | 


system considered depends for a given fuel and pipe 
material on the length of the pipe only, being indepen- 
dent of engine speed and pump-plunger velocity. It 
will be seen in Fig. 2 (a) that the nozzle velocity or rate 
of injection increases in steps. These steps are of 
decreasing magnitude, the velocity tending towards 
that corresponding to the displacement of the pump 
plunger. In the present case, in which delivery from the 
pump ceases at the end of the tenth interval, the nozzle 
velocity at the end of the eleventh interval—allowing 
for the lag—is 884 ft. per second, instead of 1,000 ft. 
per second, which would correspond to the pump- 
plunger displacement. Discharge from the nozzle 
| continues, but with a rate decreasing in steps, as shown 
| in Fig. 2(a). Thus, when the time of pump delivery is 
| 0-008 second, injection continues during 0-0064 
second. So that, even in the simplest case, as a result 
of the manner in which the pressure is built up in the 
| Pipe and afterwards released, the conditions at the 
| nozzle are always different from those at the pump, 
| the maximum rate of injection being less, and the time 
| of injection longer, than the values corresponding to 
the motion given to the plunger. 

| In Fig. 2 (6) the variations in pressure at the nozzle 
| during the injection period are shown, the differences 
| in form between this curve and the velocity curve being 
due to the fact that the pressure is proportional to 
| (velocity)*. Although, as stated earlier, the rate of 
| injection is the important factor, one method of investi- 
| gation is to record the variations in pressure in the 
| piping ; curves of pressure variation obtained analyti- 
cally, such as that in Fig. 2 (6), might then be used as 
a basis of comparison for experimental results. Oil- 
engine designers usually wish to obtain from the 
injection system a particular characteristic with, for 
|example, constant or increasing or decreasing rates of 
injection. While the relationship between injection 
| characteristic and combustion-chamber design falls 
| outside the scope of this paper, it is obviously neces- 
sary to consider the effects on the injection character- 
istic of changes in the design of the injection system. 
| Those factors which demand consideration are : Motion 
| of the pump plunger or plungers ; speed of revolution ; 
| length of piping; type of pump delivery valve; type 
of injection nozzle. 

| In the basic case of Figs. 1 and 2, the velocity of the 
pump plunger during delivery was assumed to 
constant. To show the effect of variation in pump- 
plunger velocity, two cases have been taken and analysed 
|in a similar manner, namely, with uniformly increasing 
jand with uniformly decreasing velocity of the pump 
|plunger. The quantity delivered and the period of 
| delivery from the pump remain the same in all three 
cases, the only variable being pump-plunger velocity. 
| Thus, whereas in Fig. 2 the corresponding pump- 





| plunger velocity is constant at 1,000 ft. per second, in 
the second case this increases uniformly from 800 ft. 
| to 1,200 ft. per second, and in the third case decreases 
|uniformly through the same range from 1,200 ft. to 
| 800 ft. per second. 

Dealing first with the important question of the 
| differences between the pump-delivery curves and 
the resulting injection characteristics, with increasing 
| pump-plunger velocity, the rate of increase of velocity 
at the nozzle is much more consistent with that at the 
| plunger than is the case with constant pump-plunger 
| velocity. The initial velocity is less, and the maximum 
| velocity greater, than with constant pump-plunger 
| velocity, as is, of course, to be expected. On the other 
|}hand, with decreasing pump-plunger velocity, the 
| velocity at the nozzle does not begin correspondingly 
| high and decrease, but, on account of the manner in 
| which the pressure at the nozzle must be built up, the 
| velocity actually shows an increase during most of the 
pump delivery period, followed by a slight decrease 
lat the end. Comparison of the pump delivery and 
| nozzle injection curves indicates the possibility of fore- 
| casting the injection characteristic from a knowledge 
|of the pump delivery characteristic; or, conversely, 
| for a desired injection characteristic, the general form 
| of the necessary pump delivery curve may be inferred. 
|For example, where a uniform rate of injection is 
desired, it would be necessary for the pump plunger to 
| begin delivery with a high velocity and to be subjected 
to a retardation which has a high value at first and 
falls off as the delivery proceeds. Again, if the injection 
characteristic is required to have a certain steady rate 
of increase, then the corresponding curve of pump 
delivery will not be a straight line, but must show an 
increasing acceleration during delivery. 

As regards the process of injection after delivery from 
the pump ceases, there is no great difference to be 
observed between the three cases. There is, however, 
one important conclusion to be drawn. The falling-off 
of pressure behind an open nozzle, down to the back- 
pressure, is not the gradual process commonly assumed, 
which would lead to “ dribbling” of the jet. It takes 
place actually very rapidly, so that, in the three cases, 
there is only an interval of 0-0008 second—correspond- 
ing to the last step—where the pressure is probably too 
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low for proper atomisation. A matter which has 


considerable bearing on the flexibility of an engine is | 


the effect of change of engine speed on the injection 
characteristic. The injection lag is, of course, indepen- 
dent of speed when measured in seconds, but varies 


the kinks during the rising pressure, as shown at k, 
are not quite clear, but, as the intervals agree with the 
time of the double passage of a wave, they might well 
be caused by movements of the non-return valves at 
the pump. 


directly with speed when measured in degrees of crank |y Considering the three curves of Fig. 12, it is seen that 


angle. Since, at the higher speed, the available | 
time of pump delivery is halved, the corresponding 
pump-plunger velocity is doubled, that is 2,000 ft. 
per second, against 1,000 ft. per second. In spite of 
this, the maximum nozzle velocity is only 1,275 ft. per 
second, against 884 ft. per second at the normal speed. 
The actual time of delivery at the high speed is almost 
as long as at the normal speed. When, however, these 
intervals are compared with respect to crank angle, 
it is seen that the pump delivery angles are equal, but 
the higher speed shows an injection angle nearly twice 
as great as the normal. This is a point of considerable 
practical importance. 

Experimental Investigation.—In considering possible 
ways of investigating actual injection characteristics 
it was decided, if practicable, to use a direct method, 
the object being to obtain a curve of velocity on a base 
of time, comparable with those developed analytically. 
The simplest method* appeared to be one using the 
stroboscopic principle, in which a slot of definite width 
in a disc rotating at the speed of the pump driving shaft 
is caused to pass across the path of the jet leaving the 
nozzle. In any one angular position of the slot in the 
disc, the fuel injected while the slot is passing the 
nozzle is collected in a suitable vessel for measurement. 
By progressively altering the angular position of the 
dise relative to the driving shaft, the particular phase 
angle at which the fuel is collected may be varied over 
the complete injection period. 
showing rate of injection per degree of pump angle may | 
be plotted directly on a base of pump angle. Such a 
curve is, of course, readily converted to one giving 
nozzle velocity on a base of time. _In the tests to be 
described the same pump was used throughout. Three 
different cam forms were used, giving constant, increas- 
ing and decreasing pump plunger velocities, respec- | 
tively. Tests were run at various speeds, and with 
different lengths of piping. The test results thus permit 
comparison with the curves obtained analytically, with 






By this means a curve| 


these bear out very satisfactorily the conclusions, 
concerning the effects of increasing and decreasing | 
pump-plunger velocity, deduced from the analytical 
treatment. Curve (a), for the constant-velocity case, 
rises in steps during the building-up of pressure, in 
spite of the constant delivery from the pump ; curve ()) 
with an increasing pump delivery, 
shows again the sharp increase in 


speed on the building up of pressure is thus an increased 
acceleration of the rate of injection, as shown by the 
increased general slope of the curves. The maximum 
rate of injection attained increases, but by no means 


| proportionately to the increase of speed. The maximum 


is reached proportionately earlier with increase of speed. 
Atomisation is therefore better at the higher speeds. 
Consideration of the forms of the curves during the 


| falling-off period is also interesting, and especially as 


regards the effects of the wave motions prevailing at 
different speeds. For instance, at 1,000 r.p.m., and 
800 r.p.m., the interaction of positive and negative 
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spite of the falling plunger velocity, 
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city with curve (c) are such that, in | | 


the injection falls off only slightly. It 
should be mentioned in this connection 
that, whereas the plus and minus 
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speed range is much greater, the maxi- 
mum and minimum speeds differing 
from the mean by 50 per cent. of the 
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latter. The differences are thus more 
marked, and give ample support for 
the statement that injection character- 
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istics may be forecast from the motion 
of the pump plunger. The conditions 
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Dealing first with the question of variations in the 
rate of pump delivery, Fig. 11 shows three curves; 
(a) with the pump-plunger velocity roughly constant ; 
(6) shows an increase of plunger velocity, and (c) a 
corresponding decrease of velocity, the mean velocity 
being the same in all three cases. The curves of actual 
injection characteristic obtained with these three cams 
are given in Fig. 12; the ordinates in this and in 
Fig. 16 are given as “ Quanti*y injected per degree 
of cam,”’ which is, of course, proportional to nozzle 
velocity, if the speeds are all alike; the base is crank 
angle, the zero being quite arbitrary and without 
definite relationship to the pump movement. The 
pump speed was 600 r.p.m. The three curves are dis- 
tinguished by the letters (a), (5) and (c), these corres- 
ponding, as before, to constant pump-plunger velocity, 
increasing and decreasing velocity, respectively. As 
regards the manner in which the pressure at the nozzle 
is built up and afterwards released—discussed in detail 
with reference to Fig. 2—it is seen from all three curves 
that satisfactory confirmation is given of the results 
obtained by the analytical treatment. The reasons for 


* See Schweitzer: Am. Soc. Mech. E.,O.G.P. 62-15. 
Third and Higgins : Journal R.T.C., Glasgow, Jan., 1931. 
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on all three curves during release of pressure are also con- 
sistent with those of cases two and three, the forms of 
the curves are similar, and the pressure prevailing at 
the end of delivery determines the height subsequently. 
The end of delivery in all three cases occurs at prac- 
tically the same crank angle. Further, the falling-off 
of pressure with an open nozzle down to that of the 
back-pressure in the cylinder—atmospheric in these 
experiments—is complete within a short interval of 
time. 

Coming now to the effects of engine speed, comparison 
of the injection characteristics is best made on a time 
basis. The test results for a series of speeds from 200 
r.p.m. to 1,000 r.p.m. are given, in Fig. 13. Remember- 
ing that all other conditions are constant, it is seen that 
the effects of speed variation upon the injection charac- 
teristic are most marked. The building up of pressure 
at the lowest speed has sufficient time to be complete 
relatively early, and, with the exception of certain 
humps on the curve, follows closely the pump charac- 
teristic. Cut-off is also a gradual process. In other 


words, the available time is so long that the effects of 
the pressure-waves are relatively unimportant. As low 
as 400 r.p.m., however the effects of the waves begin to 
dominate the processes. 


The effect of an increase of 
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waves is clearly to be seen from the deep hollows at 
every step. At 600 r.p.m. this interaction has prac- 
tically vanished, and the plain steps of the normal 
analytical curve are almost realised. At 400 r.p.m. the 
steps are only just to be seen, while at 200 r.p.m. they 
have vanished. The lower the speed, the later the actual 
end of delivery. 

The influence of the length of the piping upon injec- 
tion lag has already been referred to. Since no special 
arrangements had been made in the apparatus to 
correlate the beginning of pump delivery with the begin- 
ning of injection, the conclusions concerning injection lag 
were not experimentally confirmed ; this has, however, 
received ample confirmation already by several other 
experimenters.* From the various characteristic 
curves already considered, it is evident that the com- 
plete injection process consists of two more or less 
distinct periods. The first period, during which the 
nozzle pressure is built up to its maximum value, 
corresponds broadly to the pump delivery period, while 
the second period is that during which the nozzle 
pressure is released and injection is cut off. From the 
point of view of practical running, consideration of the 











* See, for instance, Third and Higgins: Joe. cit. 





























JUNE 30, 1933.] 


ENGINEERING. 





717 








second period is of equal importance to that of the first. 
The first determines the conditions of the atomisation 
of the main portion of the charge of fuel, and thus the 
fuel consumption; but the second may, if unduly 
prolonged, give bad results as regards the state of the 
exhaust. In view of the importance of cut-off, certain 
other tests were made, the results of which throw further 
light on this matter. In Fig. 16 three curves are 
shown giving the injection characteristics correspond- 
ing approximately to three different engine outputs at 
constant speed, namely, full load, one-quarter load, and 
light running. It will be seen that at light load cut-off 
interrupts the building-up of nozzle pressure, the curve 
of pressure-rise merging directly into the curve of 
pressure-release. At higher loads the injection process 
follows the same curve right up to the point where 
cut-off begins. In all three cases, once cut-off has begun, 
the curves of pressure-release follow sensibly the same 
course, the slight differences following from the different 
intensities of pressure prevailing when cut-off begins. 
It may thus be concluded that the curves of pressure- 


release are not dependent upon the action of the pump 


but are controlled only by the conditions of the injec- 
tion system as a whole. 








VALVE COUPLING FOR 
COMPRESSED AIR PIPES. 


THe coupling of a tool or appliance driven by 


compressed air to the main supply, whether on a 


permanent or portable compressing plant, has com- 
monly necessitated the use of a screw-down shut-off 
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valve or cock on each branch pipe, which has to be 
closed before an attachment can be made. Apart from 
the expense of providing and maintaining these fittings, 
they are not always properly used, and cases frequently 
occur in which the valve is not properly closed when 
a tool is removed to another branch, with resultant 
waste of air. Among the efforts made to deal with 
this trouble a coupling of improved form in which an 
automatic shut-off valve is embodied has been brought 
out by Messrs. B.E.N. Patents, Limited, 92, Tottenham- 
court-road, London, W.1. The device is known as 
the “ Instantair”’ valve coupling, and is illustrated in 
the accompanying Figs. 1 and 2, of which the first 
shows it connected for use, and the second when dis- 
connected. In each case the part on the right-hand 
side is that in which the automatic valve is situated, 
and which is attached to the branch supply pipe. The 
part on the left-hand side is that attached to the supply 
pipe to the tool, and is provided with a pair of rubber 
buffer rings in order to protect it from damage if it 
should fall on a hard surface such as concrete. 

The manner in which the two parts are connected 
will be clear from Fig. 2. A square thread of slightly 
more than a complete turn is formed on one, and inside 
the other. The thread on the tool coupling is notched 
as shown, and that on the supply coupling, or socket, 
is formed with a small corresponding pin. The valve 
in the socket is of the poppet type, kept closed by a 
spring and having a projecting spindle on its under- 
side, t.e., the outlet side when open. The tool coupling 
is formed with a hollow nipple below the thread, the 
central hole being the air passage. When the two 
parts are coupled, which is done by a simple turn of 
the tool coupling, the nipple comes into contact with 
the spindle and forces the valve open against the 
pressure of the spring This pressure, by drawing the 


pin in the one part into the notch on the thread of the 
other forms an effective lock, sufficiently tight to prevent 
separation of the coupling from vibration, &c. The 
nipple seats itself on a rubber washer and an air-tight 
joint is thus ensured. On uncoupling, the withdrawal 
of the nipple releases the valve before actual separation 
of the parts takes place. The valve is then closed by 
the spring. The replacement of the valve or washer is 
effected by unscrewing the hexagonal end of the socket 
from the knurled body. The coupling is substantially 
constructed, and should prove very convenient. As 
it is made on the interchangeable system, different 
tools or appliances can be rapidly connected to any 
point on the air supply system. The coupling is suit- 
able for use either with metal pipes or rubber hose. 








THE CARBONISATION OF INFERIOR 
COALS. 


Wir# the idea of utilising the coal resources of the 
country to the utmost possible advantage, much 
investigation work, both on a laboratory scale and in 
actual commercial plants, has been carried out in 
recent years. The old methods of deciding upon the 
suitability of any coal for a specific purpose by com- 
paring its colour, its brightness or lack of it, the nature 
of intrusions, and so on, with the characteristics of 
specimens of which the properties were known, has 
given place to more scientific methods. One great 
advantage of the new procedure is that once the 
| peculiarities and the deviations from normally utilised 
|coals are known, it is possible to adopt means of 
| treatment to overcome them in service. A good 
| example of this character is to be found in the work 
|of the Fuel Research Board on the carbonisation 
|of coals of relatively low coking power. The gas 
engineer favours the use in gas manufacture of a 
| type of coal which combines the property of giving a 
| high yield of gas with sufficient coking power to give 
| a strong and readily saleable coke, containing only a low 
| proportion of small-sized matter. Throughout the 
| countey much coal is available which does not quite 
| reach this standard, and a survey has been instituted 
| to determine its actual properties with an ultimate 
| view to economic utilisation. The latest work of this 
| character is the subject matter of a Report, bearing 

the title The Carbonisation of Coal of Relatively Low 

| Coking Power—The Northumberland Yard Seam, which 
|was recently published by His Majesty’s Stationery 
Office, at a price of 9d. net. 

The coal referred to in this report is normally used 
|as a house and steam-raising fuel, but it has been 
| known to be possessed of better coking properties in 
| certain districts than in others, and has sometimes 
| been used for gas production. A thorough investiga- 
| tion was made with it in the continuous vertical 
| retorts, and the setting of horizontal retorts, which 
|form part of the equipment of the Fuel Research 
| Station. Comparison of the results, with those 
| obtained with Mitchell Main gas nuts, enabled its 
| relationship to the accepted range of high-class gas 
| coals to be established. 

Preliminary tests were made in the vertical retorts 
| to establish, before the start of the main investigation, 
| the best conditions for the carbonisation of the coal. 
| As a result of these, it was decided to employ a mean 
carbonising temperature of 1,170 deg. C., and to 
adopt a standard calorific value of 480 B.Th.U. per 
|cabic foot for the gas. On the basis of 1 ton of dry 
coal, the coke produced was 13 cwt., and the breeze 
1 cwt., compared with 13-8 cwt. and 0-7 cwt. for the 
standard high-grade coal. The gas yield was 17,040 
cub. ft., giving 81-3 therms, in contrast with the 
Mitchell Main yield of 16,680 cub. ft. and 88-2 therms. 
The dry tar produced was 17-5 gallons, against 
10-1 gallons for the standard coal. 

Variations in the calorific value of the gas, and in 
the yield, were no greater than were observed with the 
better fuel, but there was a greater tendency towards 
leakage of air into the coke chambers, because of the 
greater freedom of passage of the charge. This could 
be reduced by careful attention to the condition of 
the coke chamber doors. The coke produced was 
suitable for any of the purposes for which gas coke 
is used, but in average sizes the pieces were smaller. 
From all the work done, it was considered that coals of 
the Northumberland Yard seam could compete with 
the fine gas coals, provided that a calorific value of 
more than 480 B.Th.U. per cubic foot was not required, 
and that the cost of the fuel was lower by an amount 
sufficient to compensate for the high mixture content. 
The test in horizontal retorts confirmed the other 
investigations, and experiments, under low-temperature 
conditions, again showed that the Yard coal was capable 
of treatment which resulted in the production of a 
suitable domestic smokeless fuel. This was shown to 
be fairly large and reasonably strong. Its production 
resulted in the rather low yield of 15-6 gallons of tar 
per ton compared with 22 gallons from the most 
suitable coals. 











CATALOGUES. 


Motor Starters.—Messrs. Igranic Electric Company, 
Limited, 149, Queen Victoria-street, London, E.C.4, 
have issued new editions of their leaf catalogues of hand- 
—— starters and self-acting starters for polyphase 

pring motors. 

Oil Purifying.—A pamphlet describing various methods 
of cleaning oil and their own apparatus for cleaning 
lubricating and transformer oils is to hand from Messrs. 
British Oil Cleaners, Limited, 66, Upper Richmond-road, 
London, 8.W.15. 

Cable Boxes.—A catalogue describing their new over- 
ground type of disconnecting boxes for three phase or 
three phase four-wire units is to hand from Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, Holborn- 
viaduct, London, E.C.1. 

Gaskets.—A new and further enlarged edition of their 
catalogue of jointings for cylinder heads, pipes, &c., to 
fit all the standard makes of motor cars, vehicles, &c., 
is to hand from Messrs. J. Payen, Limited, Church Wharf, 
Chiswick, London, W.4. 

Oil-Engine Locomotives.—We have received from 
Messrs. Richter and Pickis, 6, Crescent, Minories, London, 
E.C.3, a specification of locomotives of 10, 20, and 30 h.p., 
suitable for pitheads, quarries, brickworks, &c., fitted 
with Sere-steie cycle oil engines. 

Motor Pumps.—Messrs. Rhodes, Brydon and Youatt, 
Limited, Gorsey Mount-street, Stockport, have sent us 
illustrated circulars of two pumping units with universal 
electric motors built in, to raise 450 gallons and 600 
gallons per minute against 25-ft. head. 

Agricultural Machinery.—Catalogues to hand from 
Messrs. Blackstone and Company, Limited, Stamford, 
show a series of machines for harvesting hay, a — 
digging machine in two sizes, and a series of small petrol 
and paraffin engines from 1} h.p. to 7 h.p. 

Grinding Plant.—Messrs. The British Rema Manufactur- 
ing Company, Limited, Halifax, have issued catalogues 
describing a range of machines for grinding, mixing, 
separating, &c., including tube mills, ball mills, ring-roll 
pulverisers, heaters, filters, and similar plant. 

Machine Tools.—A catalogue issued by Messrs. The 
Selson Machine Tool Company, Limited, 23, Abbey 
House, Victoria-street, London, 8.W.1, shows an excel- 
lent range of lathes and boring, drilling, grinding, screw- 
ing, gear-cutting, milling and automatic turning 
machines. 

Dust Collector—A fabric filter system, operated by 
pressure air, for the collection and removal of dust and 
the elimination of fumes, is described in a catalogue to 
hand from Messrs. The Power-Gas Corporation, Limited, 
Stockton-on-Tees. This is the ‘‘ Dracco” system of 
American origin. 

Electrical Apparatus.—We have received from Messrs. 
Elliott Brothers (London), Limited, Lewisham, London, 
8.E.13, catalogues dealing with automatic regulators for 
heat economy and control, miniature switchboard instru- 
ments, and vacuum thermo-couples of from 2-5 to 1,000 
milliamperes capacity. 

Foundry Plant.—Catalogues of a number of foundry 
machines for sifting, milling, disintegrating and mixing 
moulding sand, snap and slip flasks, compressed air 
tools and tube connections are to hand from Messrs. 
Foundry Equipment, Limited, 15, Victoria-street, 
Westminster, London, 8.W.1. 

Small Steam Turbines.—Messrs. Belliss and Morcom, 
Limited, Birmingham, have issued a leaf catalogue of 
the small steam turbines they are now producing for 
driving electric generators, air compressors, pumps, etc. 
The powers are from } h.p. to 6 h.p. for pressures of 
from 40 Ib. to 150 lb. per square inch. 

Street Traffic Signals—A circular explaining the 
Holmes-Reyrolle apparatus for the control of street 
traffic by coloured lights, is to hand from Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne. 
A catalogue of protected plugs and sockets with earthing 
connections has also been received. 

Excavators and Pumps.—Messrs. Stothert and Pitt, 
Limited, Bath, have issued a brief description of their 
bucket excavators for lifting and conveying clay, sand, 
gravel, &c., with depth and cut up to 50 ft. A folder 
illustrating many applications of their rotary displace- 
ment pumps has also been received. 

Fans.—Messrs. Davidson and Company, Limited, Bel- 
fast, have sent us a new catalogue of fans for moderately 
high pressures suitable for forge fires, cupola blowing and 
high-pressure exhausting. Several recent installations 
are illustrated and information is given to assist in the 
selection of fans for any given purpose. 


Oil Engines.—Descriptions of several heavy-oil engines 
appear in the Bulletin of the National Gas and: Oil 

ngine Company, Limited, Ashton-under-Lyne, including 
marine engines of 20 h.p. and 40 h.p., and a six-cylinder 
engine developing 420 b.h.p. on 0-4 Ib. fuel oil per 
b.h.p. per hour for driving an alternator. 


Boiler Water Gauge.—A descriptive catalogue of a 
remote reading gauge for indicating the water level 
in steam boilers is to hand from Messrs. Dobbie, McInnes 
and Clyde, Limited, 57, Bothwell-street, Glasgow. It 
may be fixed at any distance from, and above or below, 
the boiler, and is suitable for land and marine use. 


Insulators—Two catalogues, carefully compiled and 
replete with all necessary technical and general infor- 
mation, are to hand from Messrs. Taylor, Tunnicliffe and 
Company, Limited, Hanley, Staffs., dealing with strain 
and suspension insulators, clamp and accessories and 
with pin-type insulators and spindles for overhead 
transmission lines. 
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ENGINEERING * ILLUSTRATED ”’ 
PATENT RECORD. 
SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 


The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned, the Specification is not 
illustrated. 


Where inventions are communicated from abroad, the Names, &c., | 


of the communicators are given in italics. 


os of Specifications may be obtained at the Patent Office Sales | 


ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 


The date of the advertisement of the acceptance of a Complete | 


Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed" is appended. 
Any person may, at any time within two months from the date of 

the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MINING, METALLURGY, &c. 


372,744. The Wellman Smith Owen Engineering 
Corporation Ltd., of Westminster, and H. W. 
Soward, cf Westminster. Furnace. (4 Figs.) 
January 29, 1931.-The bodies to be treated are placed 
upon the extension 13 of the bed at the left hand end 
of the furnace. The extension 15 of the bed 
right hand end is roofed over to form a cooling chamber. 
The bed of the furnace and the extensions 13 and 15 are 
formed of fixed and movable members. Each fixed 
member consists of a series of bars 21 arranged in line, 
the corresponding elements being supported upon two 
transverse bars which are fixed to the side walls of the 
furnace. Each movable member is a series of bars 25 
which are arranged in line and each of which is about 
twice the length of one of the fixed elements 21; the 
corresponding elements of each movable member are 
supported upon two pairs of pillars 27. The ends of 
mijacent elements are spaced apart from one another 
and the fixed and movable members are spaced apart 
laterally. The fixed and movable elements are staggered. 
The surfaces of the movable and fixed members are of 
wavy form in plan as shown in Fig. 2,80 that the points 
of support for the articles in the furnace are continually 
changed while the articles are travelling through the 
furnace. The pillars 27 are mounted upon an upper 
carriage 31 that is movable longitudinally in the furnace, 
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being mounted to run upon rails 33 fixed upon a lower 
carriage 35, which is mounted to travel up and down 
inclined ways or blocks 37. The carriages 31 and 35 
are movable independently of one another. When the 
carriage 35 is on the lowermost parts of the ways 37 
the upper faces of the elements 25 are below the upper 
faces of ths elements 21 as indicated. In operation the 
lower carriage 35 is first moved to the right during which 
time it travels up the inclined ways 37 and simultaneously 
raises the carriage 31. The inclination of the ways 37 
is such that the movement of the carriage 35 thereon 
raises the carriage 31 through such a distance that the 
upper faces of the movable elements 25 are raised above 
the upper faces of the fixed elements 21 so that articles 
formerly supported upon the fixed elements 21 are now 
supported by the movable elements 25. The carriage 
31 is now moved on the carriage 35 to the right so that 
the articles in the furnace are carried to the right. The 
earriage 35 is then caused to travel down the ways 37 
to lower the carriage 31 and bring the top faces of the 
movable elements 25 below the top faces of the fixed 
elements 21 and so transfer the bodies in the furnace 
from the former to the latter. The carriage 31 is then 
moved on the carriage 35 to the left to transfer the mova- 
ble elements back to their original position. 
(Sealed) 


25 


STEAM ENGINES, BOILERS, &c. 


367,139. F. Squirrel), of London. Tube Extrac- 
tor. (7 figs.) January 23, 1931. 
at one end a collar 2 providing a circular recess 3 and 


an internal annular shoulder. The jaws 5 are inserted 


in the recess 3 and are provided with external shoulders ' 


END OF 


at the} 


The tool body has | 


| which bear against the internal shoulder. The body 
| has an axial aperture through which passes a rod 8. 
This rod also passes freely between the jaws, of which the 
| ends lying within the recess 3 are separated by two pegs 
| 5a so that their shoulders are maintained in engagement 
| with the internal shoulder of the collar 2. The end of 
| the rod 8 adjacent the jaws 5 is equipped with a wedge 9 
| lying between the jaws, and the other end of the rod, 
which projects from the operating end of the tool, is 
threaded and carries a nut and stop. The jaws are 
each semicircular in cross-section and have shoulders 


Fig.t 
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| at their inner ends which, when expanded by the wedge 9 
engage the inner end of the tube 13. When the jaws 

| are expanded, the wedge and pegs 5a maintain them 

| parallel. The top nut is slackened to allow the wedge 9 
to be pushed inwards so that the jaws 5 fall together. 
| The jaws are inserted through the tube end 13 and the 
top nut is tightened on the adjusting rod to draw the 
wedge between the jaws and so expand them unti! the 
shoulders at their inner ends engage with the tube end. | 
Thereafter a bridge 16 is placed over the projecting end 
of the tool body and against the tube plate, and a nut 18} 
is screwed on the tool body up against the bridge, so 
as to exert a pull by which the tube end 13 is extracted 
from its seating. (Sealed.) 


367,731. E. G. Hiller of Manchester, and The 
National Boiler & General Insurance Company, 
Limited, of Manchester. Fusible Safety Plug. 
(2 Fias.) September 10, 1931.—The invention relates | 
to safety fusible plugs for steam generators in which a} 


| zontal extension which 


| head 4, or swung completely away. 


such that when fitted one within the other an annular 
conical clearance is provided for the reception of a lining 
layer 3 of fusible metal. The internal surface of the 
body 1 and the external surface of the body 2 are each 
formed with serrations or grooves for keying the fusible 
layer. The body 1 is formed with a screw thread for 
securing the device in the steam generator. The larger 
end of the body 2 is flanged at 4 and extends beyond the 
fusible layer and the smaller end of the body 1 has an 
aperture which is internally screw-threaded for the 
reception of a sealing plug. When the parts 1 and 2 
have been assembled and the fusible layer 3 filled in 
between the two, the sealing element is screwed into 
position. (Sealed.) 


MISCELLANEOUS. 


367,502. British Insulated Cables, Limited, of 
Prescot, and T. W. Bullock, of Rainhill. Foundry 
Moulding Machine. (4 Figs.) December 23, 1930.— 
The invention relates to moulding machines of the roll- 
over type. The frame of the moulding machine consists 
of a hollow vertical arm having at its upper end a hori- 
accommodates the stem of # 


presser head 4. At the lower end of the frame is mounted 


| the moulding table 5, this being supported on a hori- 
| zontal 


arm 6 which is itself attached to the vertical 
frame by a cylindrical bearing. The moulding table 5 
may be swung into position in line with the presser 
To the outer end 
of the arm 6 is bolted a vertical standard to which is 
pivoted a tie rod 9, the upper end engaging with a forked 
recess at the outer end of the horizontal extension of 
the vertical arm. A hand operated catch engages with 
the end of the tie rod 9. The moulding table 5 is sup- 
ported upon the arm 6 by a screwed spindle having a 
lock-nut, by means of which the height of the table may 
be adjusted. The vertical arm has a flanged opening 
where it is bolted to a horizontal steel cylinder 13 which 




















(367502) 


is supported upon a pedestal. The pedestal is provided 
with a bracket carrying a bearing which en an 
extension 17 of the steel cylinder. The forward end 
of the cylinder is supported upon two rollers 18. The 
steel cylinder 13 forms the outer part of the magnetic 
circuit of an electro-magnetic actuating device con- 
tained in it. This device comprises a solenoid in the 
centre of which works a moving core 20. Within a 
recess formed in the forward end of the moving core is 
attached a link which is connected with levers 24 and 25. 


| The lower lever 24 is anchored, the upper end of the 


The 


lever 25 being connected to a horizontal lever 26. 


| stem of the presser head 4 slides and can be locked within 





(367731). 


layer of fusible metal is enclosed between a pair of | 
onical plugs of brass or gun-metal to which the fusible | 
A pair plugs 1 and 2) 


metal effectively adheres ot 2 


formed of gun-metal. 


THE ONE HUNDRED AND THIRTY FIFTH 


a sleeve 29, which is permanently engaged by two pins 
with the forked end of the horizontal lever 26. In 
operating the machine the moulding table 5 is swung 
aside and the pattern, the moulding box with a sand 
frame and the necessary sand are placed in position 
on the table. The table 5 is then swung back and the 
presser head 4 is allowed to fall by gravity to its lower 
operative position in the sleeve 29. The pressing opera- 
tion is effected by the horizontal movement of the 
movable core 20 within the solenoid, which movement is 
transmitted, by the levers 24 and 25, to produce a 
downward pressing movement of the presser head 4. 


preferably of external and internal conical form are | Before the pressure is relaxed the machine is rotated 
The elements are of dimensions 


through 180 deg. (Sealed.) 
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SHAW, BOWKER & FOLKES, 35, es Row, 
Birmingham 2. M 233 


or Sale or would Lease 

to approved tenant small ENGINEERING 

BUSINESSin Yorkshire. Area aboutone-third acre. 

Equipment includes Welding (gas and electric), 

Sheet Metal Working, and Machining.—Address, 
M 131, Offices of ENGINEERING. 


odern Day-light Goound 


FLOOR FACTORY to be SOLD in important 
South Coast town, 14 hours from London. Floor 
area, 13,500 sq. ft. Land for extension. Premises 
suit any business. Plenty of labour.—LEOPOLD 
FARMER & SONS, Auctioneers and Surveyors, 
46, GRESHAM STREET, E.C.2. M 226 


lectric and Oxy-Acetylene 
_4 WELDING and ENGINEERING BUSI- 
NESS FOR SALE. Going concern. Good Profits. 
Suit an Engineer. £2000. Freehold Property, 
including house and works, on lease or purchase, in 
Kent.—Address, M 227, Offices of ENGINEERING. 


Pihos. W: Ward L*4- 
° ° a 
(! Engine (Vickers-Petters), 
Semi- Diesel Crude. Air Compressor, Port. 
Petrol-driven, cap. 170 cu. ft., 100 Ib. press. Alter- 
nator, 35 k.v.a., 440 v., 3 ph., 50 cyc., 750 r.p.m. 
4-wheel 12-in. by 18-in. “* Peckett’ Locomotive 
(1924 make), copper firebox, 160 lb. w.p. New 5-ton 
ford’’ Loco. Steam Crane, 30-ft. jib, steel 
Fa 100 lb. w.p. Winding Engines (Bradley 
& Craven), cyls. 30 in. by 60 in., drum 13 ft. —- 
Four Marine Boilers, 15 ft. 9 in. by 12 ft., 180 Ib. w. 
For Sale or Hire—Two 10 tons cap. main-line s 
framed Tank Wagons, standard gauge. 
Write for ‘‘ Albion ” Catalogu 
*"Grams: Forward, Sheffield. Phone : “33001 (10 lines 
ALBION WORKS, SHEFFIELD. 393 





Tuomas Hunt & Sons, 


132, BRIDGE ROAD WEST, BATTERSEA, 
8.W.11. 


Have been making special machinery 
and parts and carrying out repairs 
for over 75 years. 
7106 


Heret - Watt College, 
EDINBURGH. ; 
(Affiliated with the Un niversity of Edinburgh.) 


ae Engineering : ~ PROFESSOR A. R. 
ORNE, O.B.E., B.Sc., M.1.Mech. E., A.M.1.C.E. 
Electrical Engineering : PROFESSOR M. G. SAY, 
* Ph.D., M.Sc., A.M.I.E.E. 
FULL TIME’ DAY DIPLOMA COURSES 
leading to professional recognition. 
DAY COLLEGE ENTRANCE SCHOLARSHIPS. 
Three Scholarships tenable for a Diploma or 
Degree Course, are offered to students from Secondary 
and Higher Grade Schools: Three Scholarships are 
also offered to students from Evening or Saturday 
Classes. These Scholarships cover Matriculation 
Fees, Class Fees, Books and Instruments, with a 
grant of Five Pounds. 
pey Session begins 9th October. 
Full particulars from the College. 
J. CAMERON SMAIL, Principal. 


niversity College of Swansea. 


(A Constituent College of the University of Wales.) 


Principal: C. A. EDWARDS, D.Sc., F.R.S. 


APPLIED SCIENCE DEPARTMENTS. 
ENGINEERING, 
Professor: FREDERIC + +4. (Cantab.), 
A.M. Inst.C.E., M.I.Mech.E., M.1.E 
Lecturer in Electrical Engineering : G. ISAACS, 
M.Sc. (Bristol), B.Sc. (Lond.), A.M.I.E.E. 
Lecturer in Civil Engineering: A. A. FORDHAM, 
B.Sc. (Lond.), A.M.Inst.C.E., M.I.Struct.E. 
Lecturer: J. SELWYN CASWELL, M.Sc. (Wales), 
A.M.1.Mech. E, 
METALLURGY. 


Cc. A. Epwarps, D.Sc. (Manchester), 
L. TAVERNER, A.R.S.M., D.I.C., 
Lecturers: R. HiGGrns, 


Ph.D. 

GRIFFITHS, M.Sc. (Wales). 

Assistant Lecturer: A. EK. W. Smiru, Ph.D. (Bir- 
mingham). 

The College offers a number of exceptional advan- 
tages to Students who aim at entering upon profes- 
sional careers in Engineering or in Metallurgy. Jt is 
situated in the heart of anindustrialareawhichincludes 
a large number of works of very varied character, 
and presents an unrivalled variety of metallurgical 
practice. The Manufacturers of the district, who 
contribute largely to the . R of the College, give 

Staff and Students of the Applied Science 
Departments every access to the Works, and the 
Managers, Engineers, and Technical Officials co- 
operate with the Staff of the College in making visits 
to Works of practical educational value to the 
Students. 

Courses of study are provided (1) for the B.Sc. 
Degree of the University of Wales in (a) Civil 
Engineering; (b) Mechanical Engineering; (c) 
Electrical Engineering: (d) Metallurgy ; and (2) for 
Diplomas of the College in (a) Civil Engineering ; 
(b) Mechanical Engineering; (c) Electrical Engi- 
neering; (d) Metallurgy. 

Persons who are not desirous of studying for 
Degrees or Diplomas may attend selected College 
classes, provided they satisfy the authorities of the 
College that they are qualified to benefit by such 
classes. 

Entrance Scholarships will be offered for compe- 
tition in April, 1934. 

Particulars concerning admission to the College, 
and of the Entrance Scholarships, may be obtaine d 
from the undersigned. 

EDWIN DREW 


Registrar. 


Professor : 
F.R.8 


Assistant Professor : 
M.1.M.M. 


(Glasgow); R. 


Singleton Park, 
Swansea. 


A MBITIOUS ENGINEERS 


WANTED to eoely Sor for = FREE 250- 
Handbook. Gives Mech. £., I. 
A.M.LA.E., G.P.O., etc., Cs outlines latest 
Courses in Mech., Elec., "Motor, Radio and’ Aero. “s 
Engineering, and shows clearly where first-class 
vacancies occur each gy Send P.C. for FREE 
Handbook immediately to 


British INSTITUTE OF 


ENGINEERING TECHNOLOGY, 


23, SHAKESPEARE HOUSE, 29, OXFORD 
STREET, W.1. M 95 








ildag 
(Regd. Trade Mark) 


Colloidal-Graphited Oil 


is especially suitable for use during assembly and 
“running-in”’ of new engines and machinery. 
Technical Bulletin No. #.112.4 
Sree on request. 
E. G. ACHESON, LTD., 
40, Woop STREET, WESTMINSTER, 8.W.1. 


“cc HIGH-CLASS 
[eltaBrand’’px ENGINEERING ALLOY 
as. Castings, Bars, Sheets, Wire, Tubes 
HE DELTA METAL co. Lrp. +» 7165 
E. quran, LONDON, S.E.10(& at Birmingham) 


ry e,° 
Nentleman Wants British 
AGENCIES for Australia for Motor Lorry, 
Agricultural Tractor or other heavy machinery.— 
Apply, T’ GRANT, Chailey Avenue, Rottingdean, 
Sussex. M 216 


LOW RESERVE. 
By Order of the Receiver and Manager, 
FAVERSHAM—LOT 
SALE of the well known and Important 


FREEHOLD BUSINESS 
PREMISES 


of Messrs. SEMARKS (1931), LTD., 
GENERAL ENGINEERS, 
40, 41 and 42, West Street, Faversham, with the 
PLANT, MACHINERY and STOCK 
as a going concern with Vacant Possession. 
LOT TWO. 
Will be offered if Lot One is withdrawn, comprising : 
The Freehold PROPERTY, WORKSHOPS and 
BUILDINGS as above, without the Plant or Stock. 
LOT THREE. 
Will be offered if Lot Two is sold, comprisin 
The Loose PLANT, MACHINERY and STOCK 


in one Lot. 
R. W. BERRY, FAL 


—_ . - 
will SELL by AUCTION at ‘‘ THE SHIP HOTEL,” 
FAVERSHAM, on WEDNESDAY, July 5th, 1933, 
at THREE o'clock. 
If the above Lots are withdrawn, the PLANT, 
MACHINERY and STOCK, etc., will be OFFERED 
by AUCTION at THE W ORKS, WEST STREET, 
FAVERSHAM, on WEDNESDAY, July 12, 1933, 

at ELEVEN a.m. Precisely. 
Particulars and Conditions of Sale and Catalogues, 
in due course (if necessary), may be obtained from 
the Receiver and Manager, Messrs. AMSDON SON, 
WELLS & JACKSON, 22, Walbrook, London, E.C.4. 
Tele: Central 0467, the Solicitors, Messrs. VIVASH 
ROBINSON & CO., 2, Howard Street, Norfolk 
Street, Strand, London, orfrom the AUCTIONEER’S 
OFFICE, 17, St. George’s Street, Canterbury. 
Tele.: Canterbury 914, M218 


7031 


By Order of the Receiver for the Debenture holders, 
Re STANTON’S (Armoury Mills) LTD, 


2, MORDEN HILL, 8.E.13. 


Close to Lewisham Station (Southern Railway). 
WIRE DRAWING PLANT AND MACHINER 
including— 

22 Wire-Drawing Machines by Robertson, Kratos, 
Barron and Crowther, Sir James Norton, Allard 
Latour and Breguet. About 700 Diamond Dies from 
18 to 48 8.W.G. Sensitive Scales, Automatic Scale by 
Berkel. Beam Scales. A Gas-annealing Set and 
pots for dry bright annealing with temperature 
recorder by Barron & Crowther. Lathes by Litton, 
and Drummond. Shafting and Belting, Pulleys, Leg 
Vices, etc. Drilling Machines, Power Hacksaw... Two 
Winding Machines by Allard Latour, Fourteen 
Flatting Mills by Allard Latour, Schreyer, Etc. Six 
40-Head and One 10-Head Spinning Looms by Allard 
Latour. A Twisting Machine and Cabling Machine 
by Larmuth. 15 Electric Motors from 0-65 to 
16 H.P. Ten Braiding Machines. Gold Purling and 
Bullion Machines. A 12-Spindle Variable Twisting 
Machine, a 24-Spindle ditto, and a 40-Spool Winding 
Machine by Asa Lees & Co. A 10-head diamond 
Polishing Machine, and a 2-head Perforating ditto 
Stock of Copper and ee Wire, also the Stock of 

Cotton Yarn Spools, ete. 
OFFICE FU RNITURE, 
including 
Large double-door Safes by Griffiths & Tann, Royal 
Typewriter, Filing Cabinets, a Dey Time Recorder, 
ete., which will be SOLD by AUCTION by Messrs. 


KNIGHT, FRANK & RUTLEY, 


in conjunction with Messrs. 


NEWELL & BurGEs, 

on the PREMISES, on THURSDAY, 13th JULY, 
1933, at TWELVE o’clock precisely. On VIEW 

TUESDAY and WEDNESDAY prior, from TEN 

to FIVE o’cloek. Catalogues of the Anctioneers, 
Messrs. KNIGHT, FRANK & RUTLEY, 20, Hanover 
Square, W.1, and Messrs. NEWELL & BURGES, 
4, Half Moon Street, W.1, also of the Receiver, 
E. BULLARD GAUL, Esq. F.C.A,, BULLARD 
GAUL PETTITT &00., 16, Albemarie Street, W.1, 
and of the Solicitors :—Mesars.. EDWIN COE AND 
CALDER WOODS, 7, New Square, Lincoln’s Inn, 
W.C.2. M 228 


























ENGIN 


EERING. 


[JUNE 30, 1933. 





EDUCATIONAL. 


FIVE FIRST PLACES 


A REMARKABLE ACHIEVEMENT. 
At the December, 1932, Associate Membership 
Exam. of The Royal Aeronautical Society, 
students of the T.1.G.B. gained FIVE FIRST 
PLACES In their respective subjects, including 
FIRST PLACE in the whole Examination. 








po teeesseeecascccoens oe 





The T.1.G.B. Correspondence Courses are com- 
piled by highly qualified educationists and specialists 
in engineering, many of whom are recognised through- 


out the world as authorities in their respective 
spheres; in the Examinations of over 20 Profes- 
sional and other Institutions held in 1932, T.1.G.B 


Studentsa gained the RECORD PASS PERCENT- 
AGE OF 07%. The 7.1.C.B. Guarantees Training 
until Succesaful. 

Write to-day for *‘The Engineer's Guide to 
Success ""—144 pages——-Free—containing the world’s 
widest choice of engineering courses and the fullest 
guide to all engineering qualifications, including 
1.M.Inat.C.E., A.M1A.Mech.B., A.M1.B.B., B.Sc. 
(Bng.), ete. State branch, post or qualification that 
interests you. 6586 
THE TECEROLOS AS INSTITUTE OF GREAT 

RITAIN, 
78, ++ au a. House, London, E.C.4. 
( Pounded 1917 19,000 Successes.) 


N 


orthampton Polytechnic 
INSTITUT! ‘ 
John Street, London, E.C.1, 


st 


Full-time courses in 
% T ’ % % | 
ENGIN EERING 
are provided as follows 
MECHANICAT 
CIVIL, 
AKRRONAUTICAI 
ELEC rRICAL, an 
KLECTRICAL ¢ OM NICATION 
Courses extend over four years and include two 
periods, each of tive months, in Industrial employ- 


ment 
The Polytechnic is an Institution of the University 
of Loudon md courses are arranged to prepare 


Matriculated students for the B.Sc. (Engineering) 
Degree of the University 
INTRANCE EXAMINATION 
Thursday, July 12 and 13, 105% 
For prospect us ipply to 
rH 


Wednesday and 


PRINCIPAL M 219 


Technical College, 
uLAsSGOow 


the Royal 


DEPARTMENTS OF ENGINEERING 


OIVIL and MECHANICAL ENGINEERING and 
APPLIED MECHANICS 
Professor ALEXANDER |! MELLANBY, D.Se., 
M.1.Mech.t 
Associate Professor WILLIAM Keer, Ph.D., 
A.R.T.C., M.L.Mech.t 
BLECTRICAL ENGINEERING 
Professor STANLEY PARKER SairHn, D.5c.. VIELE, 
A.M. Inat.©. 1 
MINING ENGINEERING 
Professor ANDnEW M. Bryan, B.Sc., M.1.Min.B. 


CHEMICAL ENGINEERING 

Professor of Technical Chemistry: WILLIAM M 

Cuwmina, D.Se., F.L.C., M.1.Chem.E., PF. RS 

Complete courses of instruction are provided 
qualifying for the Diploma and Assoclateship of the 
Oollege and for the Degree of B.Sc. in Engineering 
of Glasgow University 

Composition fee, not 
annum 

Seasion 1933-34 begins on Tuesday, September 19 

Calendar, by post, 3«., and Prospectus, gratis, may 
be obtained on application to the SECRETARY 


exceeding 25 guineas per 


M 230 

( ‘rystal Palace School of 
“Practic al Bageeotins Founded 1872. 

MECHANICAL, ELECTRICAL AND CIVIL 


ENGINEERING DIVISIONS, 
Principal; Maurice WILSON, M.L.C.E. Vice-Prin- 
cipal; F. C. P. Lawrence, M.S.EB., A.M.L.Struct.B. 
Assisted by Staff of Lecturers and Instructors. 
Thorough up-to-date Practical and Theoretical 
Instruction. Course completed in two years, 


Students admitted at beginning of any term. 7099 


Yourses 
ALL THE 


Yorrespondence 
OF PREPARATION FOR 
})xaminations 
4 OF THE 
INSTITUTION or CIVIL ENGINEERS, 
INST. oF MECHANICAL ENGINEERS, 
PRELIMINARIES, MATRIC., B.Se., &c., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 


- 


B.Se., Honours, Engineering, London University, 
Assoc.M.Inst.C.B., A.M.1.Struct.B., R.S.L., 
F.R.S.A., Chartered Civil Engineers, &e. 


Prospectus and full particulars on application to: 
86, DALE Street, LIVERPOOL 7200 
LONDON Orrick: 65, CHANORRY LaNnkE, W.C.2. 


read ’ 
ENGINEER- 
A.M.LCLE 
4}d.) 


“ Epgine ers should 
4 BACON'S COMMERCIAL 
ING, by JAMES BACON, M.B.E., 
AAMLL Mech. BE Price 68. net (postage 
THE INFORMATION CONTAINED 
IN THIS BOOK IS INVALUABLE. 
Leafiet of complete contents and order form, on 
application to publishers. 
CONSTRUCTION & CONTRACTS 
70, Victoria Street, London, 8. W.1. 
"Phone: Victoria—3612 


| month throughout, 


TENDEBS. 


COUNTY BOROUGH OF PRESTON. 
ELECTRICITY DEPARTMENT. 


The Electricity Committee invites 


( ) fers for the Purchase and 
REMOVAL of the undermentioned plant, 
which they have for DISPOSAL in consequence 


of the change-over of the system of supply from 
D.C cy A.C, 
3 500-KW. ROTARY CONVERTER EQUIP- 
TEN ‘TS 
2—500-KW. ROTARY CONVERTER EQUIP- 
MENTS. Makers: English Electric Co., 
Ltd 
1—500-KW. ROTARY CONVERTER EQUIP- 
MENT. Makers: Metropolitan-Vickers, Ltd. 
1—17-panel D.C. SWITCHBOARD. Makers: 


Metropolitan- Vickers, Ltd. 

The plant may be seen by appointment, and full 
details of same obtained from J. F. SIMPSON, 
Borough Electrical Engineer, 41, Lune Street, 
Preston. M 171 








APPOINTMENTS OPEN. 


It is advisable when sending testimonials to forward 
copies and NOT originals. 


f you are unable to obtain 
the POST you REQUIRE 
Advertisement in our “Situations 
Columns 
Thes 


concerns 


why not insert an 
Wanted” 
heads of all the leading 


ire seen by the 


The cost is small, being 4/- for the first four lines 
or under, and 1/- per line after. Advertisements are 
accepted up to 5 p.m. on Wednesdays 


ROYAL INDIAN MARINE, 


APPOINTMENT OF ENGINEER OFFICERS. 


The Secretary of State for India proposes to 


ate ppoint Two European 


ENGINEER SUB-LIEUTENANTS 
in the Royal Indian Marine. 

Candidates must be British subjects of not more 
than 25 years of age on the date of — ation, and 
must be in possession of a Board of Trade First or 
Second-Class Engineer's Certificate of Competency. 

Further details and Forms of Application may be 
obtained from the SECRETARY, Military Depart- 
ment, India Office, London, 8.W.1. The Form 
should be returned as soon as possible before the 
First August, 1933 All communications should be 
marked ‘* Royal Indian Marine Recruitment.’ 

India Office, 

June, 1933 


M 213 


porary Civil Engin- 


rer m 
LERING ASSISTANT (Grade IT) 
RE at IRED for Directorate of Works, 


War (Office. Candidates must have a general all- 
round knowledge of electrical and mechanical 
engineering (excluding structural steelwork) An 
intimate knowledge of heavy-oil engines and their 
layout is particularly requisite. Candidates should 
preferably be A.M.I.Mech.E., and would not be 
eligible for subsequent appointment on a pensionable 


basis without this qualification. Candidates must 
be under 35; but ex-service candidates may deduct 
from actual age period of service in H.M. Forces 
Salary, £270 15s., rising by annual increments for 
approved service to £365 12s. a year. This salary is 
subject. to review. 

The suecessful candidate would enter on a tem- 
porary basis but, if found suitable, would be con- 
sidered f established (pensionable) appointment 
after 2 years 

Application to be made not later than 12th July 
on Form to be obtained from the UNDER SECRE- 
rARY OF STATE (C.5), The War Office, London, 
S.W.1 M 236 


'}‘he Government of the 
UNITED PROVINCES, INDIA, 
INVITE APPLICATIONS for an 
APPOINTMENT AS MECHANICAL ENGINEER 
for WATER WORKS. Applicants, who must not 
be over 35 years of age on the Ist October, 1933, 
must (1) have undergone a regular indentured 
apprenticeship as a Mechanical Engineer, (2) have 
i the Associate Membership examination of the 
nstitution of Mechanical Engineers (or any exempt- 
ing examination accepted by that Institution). and 
(3) have had at least five years’ experience in a 
responsible position in the direction or designing of 
engineering works, embracing practical experience 
in specifications, boilers, engines, pumping plant, ete. 
TERMS.—Agreement for three years in first 
instance, with possibility of extension. Monthly 
pay ac cording to age, qualifications and experience, 
ranging from a maximum of Rs. 660 at age 27 years 
to a maximum of Rs. 900 at 35 years. Maximum of 
scale, Rs. 1000. In addition, for officer of non- 
Asiatic domicile, sterling overseas pay of £30 a 
and free passage to India and 
return. Further passage concessions if service 
extended. Provident Fund. 
Forms of Application and further particulars may 
be obtained (on request by postcard) from THE 
HIGH COMMISSIONER FOR INDIA, General 
Department, India House, Aldwych, London, W.C.2 
Applieation Forms, when completed, must reach 
Allahabad, India, not later than the 31st er 


W 


construction and repairs. 


anted. — Assistant Mana- 
GER for Marine Engine Work. New 
Age not over 35 years. 


State training and experience in full.—Address, 
“MARINE,” Wa. Porteous & Co., Advertising 
Agents, Glasgow. M 201 


firm of Chemical Manufac- 
TURERS REQUIRE a Fuel Technologist, 


WARWICKSHIRE COUNTY COUNCIL. 


RUGBY COLLEGE OF TECHNOLOGY: AND 
ARTS. 


Head of the Mechanical 

ENGINEERING DEPARTMENT is RE- 
QUIRED for September 1 next at Burnham (Tech- 
nical) Scale rate plus £50. Application Forms and 
further particulars may be obtained by sending a 
stamped addressed envelope to the undersigned, 
by whom applications should be received as soon 


as possible 
P. I. KITCHEN, 
Principal, and Organiser of Further 
Education in Rugby 


M 225 


61, Clifton Road, 
Rugby. 
T ‘YL: 

A Vacancy for a Chief 
PURCHASING OFFICER occurs in the 
Buying Department of an organisation purchasing 
stores on an extensive scale for passenger transport, 
electricity and other undertakings. Appiicants 
must have technical and commercial experience, 
with organising ability, and a thorough knowledge of 
commodity markets.—BOX 77, ELECTRICAL PRESS, 
Lrp., 13/16, Fisher Street, London, W.C.1. M 206 


Production Engineer. _W Janted 


for progressive public Company of Electrical 
Engineers a first-class production engineer with 
outstanding abilities and qualifications, used to con- 
trolling large quantity production of small products. 
Must possess record of past achievements. Salary 
commensurate with experience, ete. Age about 
35.—Reply, stating age, experience and salary 
required, to BOX No. 724, Strand House, London, 
W.C.2. 
ating 


M 240 
H “ 
to take charge 


Draughtsman able 
Must be experienced in all 
branches. Permanent 
Locality : North of England. 


position to first-class man. 

Apply with full par- 

ticulars as to age, experience and salary required, 
to M 234, Offices of ENGINEERING. 


W 
Works 


in during past few years. 
ENGINEERING. 


| )raughtsman Required by 
London firm, young man preferred with 
experience Waterworks equipment, if possible.— 
Address, stating age, experience, salary, M 229, 
Offices of ENGINEERING. 


I atefixer Required for 

Machining and Fitting in Medium Heavy 
and Light Mechanical and Electrical Engineering.—- 
Applicants should give full particulars of age, 
education, experience, and salary required to M 224, 


Offices of ENGINEERING. 
M cchanical Engineer, Metal 
7 


Mines, Europe, BOX U, 256, WILLINGs, 
Moorgate, London, advertised May 26th, 1933, Will 
applicants please note that NO APPOINTMENT is 
BEING MADE for the time being. M214 


. _ 
anted.—Steelworks 

DRAUGHTSMAN for Sheffield Steel 
(iive full particulars of any work specialised 
Address, M 228, Offices of 


TO ADVERTISERS UNDER BOX NUMBERS. 
rpihe Proprietors are Prepared, 


for the benefit of applicants, to INSERT, 
FREE OF CHARGE, Notices (limited to two lines) 
that vacancies are filled. 








SITUATIONS WANTED. 


ngineer, Superintendent, 


K 
4 


MARINE SURVEYOR, DISENGAGED, 
wide experience home and abroad, ship and engine 
building, repairing, maintenance; charge modern 
repairing works.—-Address, M 222, Offices of 
ENGINEERING. 

j‘ngineer (29). ‘First-class 
B.o.T. Certificate and Motor Endorsement, 


just examined for Extra First-class, seeks progres- 
sive position. Prepared to specialise In any branch 
of Engineering.—Write BOX 603, REYNELLS, 44, 
Chancery Lane, W.C.2 M 207 


\ [ with Accountancy 


Engineer, 34, 
ience. Sound knowledge 


and Secretarial Exper- 
of both sides of the 
business, SEEKS immediate London POSITION. 
Address, M 241, Offices of ENGINEERING. 
\hartered 
/ (42), seventeen 


and design heavy sluice 
excellent draughtsman. 


echanical 


“ee ° 
Civil Engineer 
years executive experience 

work and operating gear, 

Experienced Bridges, 


Dams, and general irrigation work. Three years 
Roads and Bridges; also architectural experience. 
SEEKS POST at home or abroad; partnership 
considered Engineers or Contractors. Highest 
references from Consultants,—Address, M 238, 
Offices of ENGINEERING 

> 
[ taughtsman, 20 years 


mechanical and repetition en- 
Open for Engagement. Resi- 
217, Offices of ENGINEERING. 


dent W. London.—M 

[ )raughtsman (27), Details, 
Designs, Est. and Quantities, Exp. Plant 

Layout, Mixers, Crushers, Rolls, Screens, Elevators, 

Conveyors, Dryers, Washers, and Dust Collectors.— 


experience, 
gineering. Family. 


Apply, F. HILL, Lea P.O., Gainsboro’. M188 
[)t2ughtsman, with works 
and installation experience, SEEKS POST 





with varied practical experience of gas and oil 





See aleo Front Page. 


heating. Applicants, preferably University trained, 
should state age, training, experience, etc. 
Address -/10°, M183, Offices of ENGINEERING. 


where knowledge of French, German, Spanish and 
Scandinavian languages an advantage.— Address, 


WORK WANTED. 
oung Draughtsman. 74 


Years Exper. Mech. and Const. 
REQUIRES Spare-Time WORK. Tracing, Detail- 
ing, Copying, Ete.—Write, W. R. C., 60, Liddell 
Gardens, N.W.10. M 








PARTNERSHIPS. > 

Bark Official (Retired) has 
Clients PREPARED to INVEST £2000 to 

£5000 each in new or established Private Companies 
with DIRECTORSHIPS. Proofs available of invest- 
ments of £1,250,000 made by Clients.—Write, BOX 
1392, Poou’s, 180, Fleet Street, E.C.4. M 231 








AUCTION SALES. 
{DWARD RUSHTON, 
AND KENYON. 


(Established 1855.) 
AUCTIONEERS, VALUERS AND 
FIRE LOSS ASSESSORS OF 
INGINEERING WORKS, 
PLANT AND MACHINERY. 
YoRK Hovuss, 12, YORK STREET, MANCHESTEK. 
Telephone ; 2517 and 2518 Central, Manchester. 
Telegrams: “ Russonken, Manchester.”’ 


SON 


See also Front Page. 








FOR SALE. 


HERBERT 


EXCELLENT VALUE IN 
SURPLUS MACHINE 
TOOLS. 


HERBERT No. 20 Combination Turret Lathe, 
single pulley drive, quick power motion, 
frictionless rotating turret, unison stop 
adjustment with 25 in. Coventry chuck, 
chuck guards, square turret, back tool 
post, overhead support, leader and nut. 
pump and fittings, 28 in. swing. (As New) 

NORTON 6 in. by 32 in. Plain Cylindrical 
Grinder, belt drive, with pump, tank and 
fittings, countershaft, wheel sleeve, and 
wheel guard. (Good condition) 

BAKER 22 in. Upright Drill, fast and loose 
pulley drive, plain elevating table, 2 in. 
capacity. 

(Reconditioned and guaranteed) 

5.R.V. 39in. Upright Drill, fast and loose 
pulley drive, through self-contained 
countershaft, back geared, automatic 
feed, sliding head, elevating and swinging 
table, tee-slotted baseplate, 3 in. capacity 

(New) 

HERBERT No.1 Hexagon Turret Lathe, ‘angie 
pulley, draw-in chuck, with pump and 
aay and standard equipment, 1§-in. 

y 24 


£1050 


£145 


(Reconditioned and guaranteed) £265 
BROWN & SHARPE 26in. Auto Spur Gear 
Cutter, single pulley, flywheel on cutter 
spindle, with change gears, pump and 
fittings and countershaft, 26 in. diameter 

by 8 in. face by 6 D.P. in steel 

(Overhauled and in perfect working order) £225 
LEES BRADNER No. 2A Gear Hobber, fast 
and loose pulley drive through gearbox, 
axia) feed to work spindle, elevating 
support for cutter slide, with pump and 
fittings and change gears, capacity 10 in. 

diameter by 11} in. wide. (As New) £306 

(OFFERED SUBJECT TO PRIOR SALE.) 

(Less 24% for cash carriage forward.) 

1,600 Machine Tools in stock at Coventry. 
Copy of ** The Machine Tool Buyer’s Guide.” 
No. 43—sent on request. 

ALFRED HERBERT LTD. COVENTRY 

Telephone : Telegrams : 
Coventry 8781 (10 lines) ** Lathe, Coventry.”’ 


C@® 


SELECTIONS FROM OUR 
LARGE STOCKS. 

Gleason 18 in. BEVEL GEAR GENERATOR 

Edward Herbert ‘‘ Rapid ” 6in. by 6in. HACKSAW. 

Heald No. 70 INTERNAL GRINDER. 

Potter & Johnston 15 in. SHAPER, swivel table 

Recker No. 6B VERTICAL MILLER, table 6 in. by 


18 in 

Warner & Swasey 3A UNIVERSAL TURRET 
LATHE. 

Herbert 3-spindle DRILLING MACHINE, 


Lodge & Sehr 8 in. by 6 ft. SELECTIVE HEAD 
LATH 


Redman ~~ by 5ft. by 5ft. PLANER, three heads. 
Dickinson type 8PS Horizontal BORING, MILLING, 
DRILLING, and TAPPING MACHINE, 

7 ‘ ~» Daan S. £9 " 
Gro. CoHEN Sons & Co. Lrp., 

4, SUNBEAM ROAD, 

PARK ROYAL, LONDON, N.W.10. 
Nearest Ststion: North Acton (Central London Rly.). 
See also Front Page. 








PATENT AGENTS. 


kK ings- Patent Agency Ltd. 
\ (Director, B. T. King, C.1.M.E., Registered 
Patent Agent, U.S., and Canada). “ Advice 


handbook ” and Consultations on Patents and Trade 
Marks free.—146a, Queen Victoria Street, London, 





M 235, Offices of ENGINEERING. 


E.C.4. 47 years’ refs. "Phone: Central 0682. 
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, 
[®ventors Pocket-book. How 
_ to Patent. Sell your ideas. Expert Advice. 
COPIES FREE.—EDWIN N. AXE, A.LMLE., 27, 
Chancery Lane, London, W.C. 6666 








ADVERTISEMENT RATES, 








The charge for adverti ts classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, &c., is four shillings for the first 
four lines, or under, and one shilling per line up to 
one inch. The line averages seven words. hen 
an aay ges! measures an —_ = more the 
charge is 12s. perinch. Payment must accompany 
all orders for ai le ebvestinenente (which should 
be delivered not later than 5 p.m. on Wednesday), 
otherwise their insertion cannot be ranteed, 
5% allowed.on 6, 12}% on 18, 25% on 26, and 333% 
on 52 weekly insertions. 


MWORTHY 


OM ENGINES 
PUMPS and AIR COMPRESSORS 


THE HAMWORTHY ENGINEERING OO., Ltd, 
Works :—PooLg, DORSET. 
76, Victoria Street, LONDON. 
Branehes {iis Queen Street, GLASGOW. ie 











Conveyors. 


For illustrated advert. see page 54, June 16. 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN. 7190 


De yest Canks’ 
Yan ope Coles J 








CLARKE'S CRANK & FORCE 
Ce uP... LINCOLN 














NEW “THOMPSON” 


BOILERS 


EX STOCK 





MOST MODERN “DISH END” TYPE 
WITH CORRUGATED SECTIONS 


Ww 

One 30 ft. x 9 ft. Zins. x 200Ibs. 7133. 
One 30 ft. x 9 ft. 3ins. x 1201bs. 7060. 
One 30 ft x 8 ft. Gins. x 160Ibs. 6971. 
Two 30 ft. x 8 ft. Gins. x 160 Ibs. 6983/4. 
One 30 ft. x 8 ft. Zins. x 210Ibs. 7175. 
One 30 ft. x 8 ft. Zins. x 160 Ibs. 7054, 
One 30 ft. x 8 ft. Oins. x 180Ibs. 6574. (F.E. 
Two 20 ft. x 6 ft. Oins. x 150lbs. 7110/1(Cornish) 
One 10 ft. x 4 ft. 0 ins. x 120 Ibs. (Co: 

All the above Boilers are built from 


| 
E 


Also WATER TUBE, ECONOMIC 
CORNISH and VERTICAL BOILERS. 





Repairs to all types of Boilers by first-class men 


JOHN THOMPSON 


(WOLVERHAMPTON) LTD., 4435 
WOLVERHAMPTON, ENG. 














HEENAN AND FROUDE, LIMITED 


Air Coolers for Ventilating Turbo-Alternators, Air Filters, Ait Heaters, Heat 

Exchangers, Froude Dynamometers, Heenan Electric amometers, Complete 

Equipment of Test Shops, Water Coolers, Oil Coolers for Lubricating, Quenching 

and Transformer Oils, Refuse Disposal and Utilization Plants, Mechanical Balers 
for Scrap and Salvaged Material, Structural Steelwork. 


WORCESTER, 6074 ENGLAND. 














VACUUM PUMPS 


BY LACY-HULBERT & CO., LTD.,, ic: 


BOREAS WORKS, BEDDINGTON, CROYDON. 











—THE— 


CURNON STEAM FLOW INDICATOR 


An accurate yet inexpensive instrument of almost 
universal application, introduced to meet engineering 
requirements which may not justify the installation of 
a recording steam meter. 
Ensures Perfect Boiler~house Control. 


May be adapted as a STEAM LOAD INDICATOR or a 
PORTABLE TEST METER. 


Also :—Recording Steam Meters, Pressure Recorders, 
Draught Recorders, &c. 


Write for full particulars to— 
CURNON ENGINEERING CO. 
(Established 1910) 6459 
Claude Works Chorlton cum-Hardy, MANCHESTER. 




















IMPROVED 
GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :-- 


Portland Cement, Limestone, 
Coal, Slate Waste, Basic Slag, 
Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO., 


(INCORPORATED WITH LIMITED LIABILITY IN U.S.A.) 


37, Walbrook, London, E.C.4. 


Tel.: Mansion House 6084. 





Tele.: ‘Equestrian Cannon, London.” 


PULVERIZING SPECIALISTS FOR 40 YEARS 


7139 


BULK SAMPLES pulverized, tour London 














GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 


MMIII 








Telegrame— 
Grafton, Bedford. 








Ilustrated descriptiv: Price List free on application. 














SILVER MEDAL, laventions Exhibition, London, 1885. GOLD MEDAL, Paris, 1900, 
GRAND PRIX and GOLD MEDAL, Franco-British Exhibition, London, 1908, 


HOISTS! 


LEASING to the eye, simple 
to use and cheap to main- 
tain, Matterson Air or Electric 
Hoists are the acme of efficiency 
and convenience. 6324 


MATTERSON Ltd., 
Shawclough, «+ Rochdale. 














VEEDER-ROOT 
COUNTERS 
MECHANICAL & ELECTRICAL 
—the most complete line 
of counters of the highest 
standard of quality and 
reliability in the world. 


ane) 


AUTOMATIC COUNTING 


tbe ag 









F. E. DICKINSON, 
St. Andrew's House, 
Holborn Circus, London, E.C.1. 


CITY 8138. 


Telephone: - : : - : 
‘ Veedermeta, Smith,’ London, 


Telegrams * 





THE 
ROTOKLENE 


STRAINER 

















| Rotation of the handle rapidly 
land thoroughly cleanses the filtering 
/medium by positive high pressure, 
reversed flow definitely depositing 
the sludge in the special sump. 
Specially recommended for difficult 
fluids. Available in non-corrosive 
metals. 


For further particulars and prices apply: 


ASHWORTH PARKER, 


RIVERSIDE WORKS, BURY, LANCS. 





GRAND PRIX, Buenos Aires Exhibition, 1910. eng 


Telegrams: Kinetic Bury, Telephone: 620/1. 
7126 
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COMPRESSORS 





For operating Ajr 
Chucks, Air Vices, 
Air Tools, Clearing 
Swarf, Spray - Paint- 
ing, Fire Sprinklers, 
etc. 

Complete power- 
driven units a speci- 
ality, fixed and 
portable models. 


B.E.N. PATENTS L” 


Offices & Works : GORST ROAD, CHASE ESTATE, 
aa LONDON, N.W.10. a 


Telephone: WILLESDEN 2066 (4 lines). 
West End Showrooms: 92, TOTTENHAM COURT ROAD, LONDON, W.1. 





Write for full details. 





Displacements 2-88 cu. ft. per minute. 
able for pressures up to 150 Ibs. per sq. inch. 


Suit- 














HEATHMAN’S 
TURNOVER 

STEP LADDER 
“we 


one 


J. H. HEATHMAN, LTD., 


PARSONS GREEN, 
FULHAM, LONDON, S.W.6. 





ALL USERS OF GLAND AND PLUG COCKS —- 
should ask for Particulars of ues 


THE 
STURNESY) 22 
Made by 


LUBRICATED COCK 


wuz xor SMITH BROTHERS & CO. (HYSON) Ld. 


STICKING HYSON GREEN VALVE WORKS, NOTTINGHAM. 


PRATCHITT BROS., L™- 


ENGINEERS 


CARLISLE. 


CREOSOTING PLANTS ; CHEMICAL PLANTS ; 
THREE THROW RAM PUMPS; COAL, DISINTEGRATORS ; 
ROTARY DRYERS ; EDGE RUNNER MILLS ; 
IRON CASTINGS UP TO 10 TONS, MACHINE WORK, 

















4157 











HENDERSON 
CABLEWAYS 





COPYRIGHT 


Electrically Driven Cableway \1sed in construction of Dam at 
Loch Ericht, Perthshire, for Grampian Electric Power Scheme. 





AERIAL ROPEWAYS. 
AERIAL CABLEWAYS. 
DRAGLINES. 
CABLE DRAG. 
TELPHERS. 
HAULAGES. 
FRANSPORTERS. 


CRANES.—AIl types. 

SUSPENSION BRIDGES. 

STONE WORKING 
MACHINERY. 


CRUSHING AND 
GRINDING PLANT. 


QUARRY PLANT, 


SCRAPERS. 


Telegrams : 
* Cranes, 
Aberdeen.” 


Telephone : 
Aberdeen 
3462 (3 limes). 


Amberley House, 
12, Norfolk Street, 
Strand 








GALVANIZING.. 


In all its branches, in- 
cluding Sheet Metal 
Work, Tanks, Castings, 
Odd Work, etc., can be 
undertaken successfully 
by ARKINSTALL Bros., 
itd., for over fifty 
years specialists in such 
work, 
YOUR ENQUIRIES INVITED. 


ARKINSTALL BROS. cea. 


Coventry St., BIRMINGHAM, ENG. 














The Modern Fuel. 
Hl Conductor 


Impervious to the action 
of Petrol, benzole and all 
hydrocarbon oils—light, 
flexible and unaffected 
by vibration. 

1933 


Te Ue 


Once again Petro-Flex 

has proved the all-round 

superiority of flexible 

tubing for conveying fuel 
and oil. 


Used on the following 
machines : 


Junior 
First 6 anoshines, 


Lightweight : 
2nd, 3rd and 4th. 


Petro-Fiex 


Senior 
First 7 snachines. 


(Sh malt 1S) (Motor Accessories) LTD., 
( LONDON, N.W.2. 


S. SMITH & SONS 
CRICKLEWOOD. 
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Cockburn, A.,& Co. .. Fawcett, Preston & Co., Ld. H " oe Motoren-Werke Mannheim Sketko Ball-Bearing Co., . 
Cohen, Geo., Sons & Co., Firth, Thos., & Brown, Hi ri LA, AG, .. ny a Li. ow f United Steel Companies 
a Li. .. ee ** John, Ltd. 24) > eae, ns . Negretti & Zambra “a Smedley Bros. Ltd. an Ltd. 
Asquith, y=. td. 7| Cole, Henry A., & Co.,Ld. 42 as 7 Birkby & Goodall, Newalls Insulation Co. 23 | Smith & Sons (Motor Valor Co., Ltd 
Associated B Machine Cowans, Sheldon&Co.,Ltd. ¢ 47 Hydraulic Engineering Co. eo Newton, Bean & Mitchell § Accessories, Ltd. Variable Speed Gear, Ltd. 
t Tool Maker, Ltd. ° Crosby Valve & Eng. Co., rlemlag & Ferguson, Ltd. » so es ee § Noble & Luna, Ltd. Smith Bros. (Hyon), Lta. Wakelin, F, H. Ltd. . 
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Axe, Edwin N. .. ol Fuller, Horsey, Sons & (Leeds), Lid. .. .-. 12] Usonair, Lia. =... ée Lita 
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Barry, Hi & Cooke ka 
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Phillips, Trevor W. oe Eng. Co., Ltd.. x Ltd. ‘ 
° Plenty & Son, 7 e Stanley, Ww. F., & Co., Ia. § White, J. Samuel, ‘& Co.. 
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25 Bas Co... Bros.. Lid. 4 | Stewart, Duncan & Co., Ld White, Rich’ 
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Brown- Bayley’ © Steal Wis. Dyson & Co.,Enfield (1919), Hamworthy ‘Eng. oa Lid. Luton | ing’ ng. Pattern Co. . " " 7 | Stott, 8. 8.. & Co. 43 | Wrights Forge & Eng’ng. 
Ltd. Ltd. 48| Haskins . oe 5. & W., Lid. Bros., Ltd. -. 8 | Sturtevant ‘Eng’s. Po Lia. Ltd, 
Buck & Hickman, Ltd.: East Ferry Road Eng. Heathman, J. H .» Ltd. Massey, B. Meas TAG. 0 y Downs & T Taylor & Challen, 38 | Yarrow & Co., Lid. 
Budenberg Gauge Co..Ltd. Works Co., Ltd. ‘ Heenan & Froude, Lid... Matterson, Ltd. .. me Ltd ee ee 33 | Taylor & Hubbard, ita Youngs .. 
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** ENGINEERING”*’ CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS 
contains the Telegraphic Addresses, Codes and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 





for the use of Foreign Buyers in German, French, Italian and Spanish, 
A copy of the current edition will be sent gratis on application toe the Publisher. 
gee THE NEXT COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JULY 21, 1933. 








| FLEXIBLE - REVERSIBLE - INSULATING 


COUPLING 


For coupling Motors, Dynamos, Printing Machinery, Steel Rolling Mills, 
and all kinds of Machines and shafts. Reduces breakages due to vibration 
and shock. Reduces friction on shafts wearing out of line. 


Allows Longitudinal Expansion. Will run in either direction. Renewal of 
Buffers effected without dismantling of shafts or machines. 


Parts are ELECTRICALLY insulated. Has no springs. Large range of 
flexibility, with full or partial loads. 


SIMPLE IN DESIGN. 


THE *SYKES’’ PATENT 
om NEWTON, BEAN ¢ MITCHELL, 
Telegrams : , _ Phone: 
ADROIT, DUDLEY HILL, Dudley Hill, Bradford, Yorks. 0% ete mu 


Widd Ltd. 

















The —4fihit=- MOTOR WAGON WEIGHBRIDGE 


Exclusive features : 
ASK PATENT REVERSIBLE STEELYARD OF STAINLESS STEEL, 
US DOUBLE NOTCH PROTECTION DEVICE. 
PATENT INTERCHANGEABLE RUSTPROOF KNIFE-EDGES. 
FOR PATENT SELF-ALIGNING OR “FLOATING ” BEARINGS. 


A 
QUOTATION. 


XX 


SAML. DENISON & SON, LTD., FAR HUNSLET, LEEDS. 
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The numerous shutter refinements 


that are exclusive to Ro Laao 


PATENT N° 257850 —eee oO 














are jully described together with ex- 
amples oj installations and applications 
in the new eighty page catalogue. 


* Send for your copy to 





ROLLING SHUTTERS 


WALTHAMSTOW, LONDON, E.17. 
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" DR | st RUNNING 
EXCAVATOR & | | ON RAILS 
FOR THE GREATES QS 
EXCAVATING DEPTH OR ON 
ATTAINED HITHERTO CATERPILLARS 
i3!1 FT. : 
HOURLY OUTPU . . 
OF OVERBURDEN SS ; -TO ANY SIZE 
1635 CU. YD. SS AND EOR 
- «SF ll il : ANY DESIRED 
LUBECKER MASCHINENBAU - at OUTPUT 
es 
GESELLSCHAFT 
LUBECK GERMANY 7218 


AGENTS: F. S&S. DUDGEON & HAVART, LTD., 34, GREAT ST. HELENS, LONDON, €E.C.3 
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ERSHSSSSOSSMIMSMGMGarataa aaa aatataMaaaaetatshaMaMaa ahahaha 


ial DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
: CAPABILITIES. 
“2 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 

DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 

: 

ann 

zs 





















FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


2,000 ton Twin Screw Hopper Dredger “* Otakou,” constructed for the ar OUR.DERS . aa Tonnes: SODTEARD. 
Otago Phone: Paisley 2648. Teleg. Address ; ‘“‘ Phaniz, Paisley.” 


Harbour Board, Dunedin, New Zealand. 
London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, London, £.C.2. 
Telephone ; LONDON WALL 5846. 


































MACHINE 
TOOLS 








' oF 
QUALI! iN 





DEUTSCHE 
NILES 


Vertical cure) Boring Mills 


of the highest standard to 
meet modern requirements. 





Deutsche Niles Boring Mills represent the foremost 
in design in this class of Machine Tool. 

The turret models have exceptional rigidity and 
are designed to take five tools. 

A wide range of double column models are avail- 
able for all kinds of heavy work. 

Table of special design to withstand the heaviest 
work; final drive by spiral gear nearly the full 
diameter of the table. 

Another feature is the centralised control, which is 
a great aid to quick and successful production. 


Let us send you full details. 


IN STOCK 


at Montgomery Street, Sparkbrook, Birmingham, 
one Double Standard Vertical Boring Mill, model 

















































Z.K.2 with two tool slides on cross Rail. 

Diameter of work admitted - - 4 ft. 9 in. , , , 

Swing between standards - - - 4ft. 10 in. When mn Birmingham 

Height admitted between table and tool cme Burton si ? 
EE oR 3 ft. 34 in. owrooms and see YY Gy 

Table diameter - - - - |3) iam. he NILES Machi q loulfyprgualehyip HAM 

Speed 12 32 to 50 “a ecaiti 7 ip 

peeds “ - _ ‘2 to 50 r.p.m. | YY” 

Belt or Motor Drive. Vi 
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WIGGLESWORTHS’ ALL BRITISH 


‘TEXROPE DRIVE 


| 
| 
| | 
mT REO 
HAS REVOLUTIONISED POWER vildishaliieon EveRvWeees 


HIGH POWER 
FACTOR 


























Means 








130 HP “ TEXROPE"’ DRIVE TO TURBINE PUMP : 45 HP * “ TEXROPE" DRIVE 
TO COMPRESSOR—GROOMBRIDGE PUMPING STATION, SUSSEX. 


INSIST ON A ‘TEXROPE’ 


TO ENSURE SUCCESS 


MANUFACTURED AND SUPPLIED ONLY BY | N ¢ % Hl I Rr 
em WIGGLESWORTH «=| EPANOCAS 
Et Spin. "Grama “Cack sing” — | ST YEG aba CHRONOU 
"Phone: 354 Shipley. ‘Grams: “Clutch, Shipley.” YOU 


OUR NEW 
LONDON OFFICE: 28a, Basinghall Street, E.C.2 “ TEXROPE” 


bn et Metrop. ‘Grams: “Clutchdom, Ave., London.” CATALOGUE. || INDUCTION | | 
SIP Npioataieey 6=— MOTORS 
PIST wN RINGS 


it says much for Standard’s Piston 
Rings that seven thousand 
satisfied users acclaim them. 








Instal 











= 





b. 





























The reason is not far to seek. 


Standard’s forty years of accumu- 
lated experience has elevated 
Piston-Ring making to a fine art. 
Here are hammered, cast-iron 
rings of such accuracy, such 
dependability and solid worth, 
that they never let you down. 





The faces are ground to halfa | 
thou., and deliveries from the | 
smallest ring and up to 72” in | 
diameter,arereliableand prompt. | 





Glasgow Office: W. M. Japp, 197, Bath 
St., Glasgow, C.2. "Phone: Douglas 5357 
London Office: J. F. Macdonald, 39 
Victoria Sereet, Westminster, S.W.! 
"Phone: Victoria 0222. 







@ WRITE FOR LIST W 1000. 





LANCASHIRE DYNAMO 
AND CRYPTO LTD 


WORKS TRAFFORD PARK MANCHESTER £ WILLESDEN LONDON NWIO 





THE STANDARD PISTON RING & ENGINEERING CO.LTD. 


PREMIER WORKS, DON ROAD, SHEFFIELD. . : 
Telegrams: Oceno, Sheftield, ‘Phone: 41874. 
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the NEW 





_ SELF INDICATING 
UNIVERSAL TESTING 


MACHINE FWPLIAE UP) 





Capacities 10 tons to 100 tons. 
Demonstrations arranged. 

* 
For Tension, Compression, Transverse, 
Bending and Shearing tests. 

* 
Simple foundations 
and minimum floor space. 

€ 


Write for handbook TI79I, which is fully 
illustrative and descriptive. 











W.&T. AVERY Lta 







Yo} ste! Foundry BIRMINGHAM 
























O 
FOR AUTOMATIC CONTROLS. 


REDUCING VALVES & PRESSURE REGULATORS 


FOR STEAM, AIR OR WATER. 


SUITABLE DESIGNS FOR ALL 
CONDITIONS AND PRESSURES. 








Bronze, Iron or Steel Bodies. 





Send for free pamphlets EK, EJ and EH. 





SYLPHON 
AUTOMATIC TEMPERATURE REGULATORS 
and WATER MIXERS 


ensure the exact temperature of liquids or drying rooms 
being maintained, no more and no less than required. 


They save heat and therefore SAVE MONEY. 


ENTIRELY SELF-CONTAINED. 
NO COST FOR UPKEEP. 


Send for free Booklets No. EF.1211 and 1212. 








Submit your steam and temperature problems to us. 
Advice free. Satisfaction guaranteed. nail 


CROSBY VALVE & ENGINEERING CO., LTD., 


42, FOLEY STREET, LONDON, W.1. 
























H Y A T¥ TF 
ROLLER 
BEARINGS 









GENUINE 
HYATT 


ROLLER BEARINGS 


ENUINE Hyatt’ Roller 
Bearings are the product of 





Hyatt pioneered fiexible roller more than 40 years’ contin- 
bearings, commencing in 1892. To- ae ust 
day, forty years later, the Hyatt spared in scientifically determining 
Roller bearing is still without equal. what are the best materials, and 
The resilient rollers are ideal for 8 Sey pee 
counteracting shock loads, and their fea te | —s possible ran 
separable construction facilitates that reputation, which has made 
assembly. Adaptable for almost the name “ Hyeit” synonymous 
all applications in every industry, wit seliasliy the world over, 

there is some way in which Hyatt eat ae sie an Soonatting 
bearings can ny 2 with economy oy thie a Insist on the 

and efficiency. genuine a 


Proved by Performance 


DELCO-REMY & HYATT LTD. 
111, GROSVENOR ROAD, LONDON, S.W.1. 
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(Sef )PROCESS) 


“NALLGIDE” 





(SIEMENS(Sta 









CONTRACTORS TO-— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, 
requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 
THE 


STEEL COMPANYo SCOTLAND 


37, RENFIELD STREET, LIMITED, 
GLASGOW. ag14 





to all 











For Steam Yachts, Tugs, Coasters, Oil 
Tankers, Stern Wheelers, and Side 
Paddle Steamers. . . 


We are contractors 
to the Admir vein. 
end War 
Imedee tn coma 
Offices 

“as 











COMMUTATOR COPPER 


to B.S.S. in 
445 - 1932 Me random 


lengths 


in 
blanks 
sawn 
to 
length 
in 
bars 
rough 
sawn 
to 
shape 





a ee ai EE 


A special “ Bolton” copper has been 
introduced guaranteed not to soften 
during assembly or baking. It is sup- 


plied under the registered name of 


“COMBARLOY ” 


May we send you particulars ? 


ESTABLISHED 1763 









fo} he) & Sons L¥ 


Thomas 


London Office: Head Office: 
168 Regent Street Mersey Copper Works 
w.t WIDNES 


HU UNLV 


COPPER 





FOR EVERY INDUSTRY’S REQUIREMENTS 























1 to 6 points; with chart 


58 in. 





wide and 50 feet 
long; clock or electric 
drive ; 50-day records with 


little or no attention. 


Write for List T22 














Automatic Controllers for Temperature ; 
and Humidity: Electrical Pyrometersand_ : 


EGRETTI | 
@ ZAMBRA ee 


38 Holborn Viaduct, London ; "reeure Gauges, Tank Gauges, &c. : 





















EAST FERRY ROAD ENGINEERING WORKS Co. Lid. 























THREE-TONS Patent  Lovel-Lufling Portable Hydraulic Cranes, as supplied to the Great Western 
Railway for Cardiff, Barry, Penarth, etc. 


General Engineers anv{Ironfounders. Estimates given - i>. 


sve. MILLWALL, LONDON: E.14, +-.0c*F5= 


EAST 3849-9. me, tendon . 
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GOLDING 








FRICTIONLESS 
SEMI - CAST STEEL CASTORS 
DEFINITELY 
SPEED UP INSIDE TRANSPORTATION, 


ELIMINATE FLOOR ABUSE AND COSTLY REPAIRS, 
CUT OUT CONTINUOUS REPLACEMENTS, 
MATERIALLY EASE EMPLOYEES LABOUR. 

















‘HE PROFITS MOST 
WHO SERVES BEST,’’ 


is as true of GOLDING Castors 
as of men—and remember trucks 
are no better than their Castors. 





SUPPLIED WITH 


PLAIN--HYATT or TIMKEN BEARINGS. 








BANISH YOUR CASTOR TROUBLES 
by writing to :— 


S. RALPH GOLDING & COY., 
15, Mallow Street, Old Street, London, E.C.|I. 


Telegrams: “ Fairbanks, London,” 


British manufacture. 


Telephone : Clerkenwell 1760 (2 lines). 





ipletentateeeninethieemmenetaetel 
Sturtevant 
plants are 
of British 
manufacture 
throughout. 
ahialneineeettieneemeteeenetl 


7030 


Sturtevant 
Electrostatic 
Precipitators 


to deal with poisonous 
or noxious fumes from 
Industrial Gases 


There is no other method by which 
these fumes can be dealt with at such 
a high efficiency and reasonable 
capital cost. 


If you have Smoke, Grit or Fume problems, 
why not, free of all obligation, consult us? 
In the meantime, a copy of our Electrostatic 
Precipitation Catalogue No. D 1490, 
dealing with this interesting subject, will 
be sent on request. 


STURTEVANT 


ENGINEERING COMPANY LIMITED 


149 Queen VicToriA St., LONDON E.C. 4. 
Glasgow : 50, Wellington St. Manchester: 196, Deansgate. 
WORKS: — LONDON — NOTTINGHAM — MANCHESTER 








1 ©) Va pp) 
wl D) @ N TABS 

“TAURUS” 
OIL-ENGINED VEHICLES 
HERE'S a powerful heavy-duty vehicle for 

trailer work. Hauls loads up to 14 tons 
with a fuel consumption of only 10/11 miles per 
gallon. Unladen weight of vehicle under 5 tons 
—and it has many other definite advantages. 
May we send you full particulars of this and our 

other types. 


JOHN I. THORNYCROFT & CO., LIMITED, 
THORNYCROFT HOUSE, SMITH SQUARE, LONDON, S.W.1. 








' TRuST A THORNYCROFT WITH YOUR TRANSPORT | 




















‘ 





PIPEWORK INSTALLATIONS 





WROUGHT STEEL, CAST IRON, CAST STEEL, 
STEAM FEED WATER, OIL and AIR MAINS. 
Patent Sectional and Standard Superheaters. 

SEND US YOUR ENQUIRIES. sees 


OF ALL DESCRIPTIONS, INCLUDING:— 


STEAM, FEED, EXHAUST & WATER CIRCU- 
LATING MAINS OF LARGEST SIZES. 


= 


or " 








onthe 






























12 ENGINEERING. [JUNE 30, 1933. 


Wa. JOHNSON « SONS 


(LEBDS), LTD., 
ARMLEBEY, LEEDS. 1765 


Tits 15 
BRIQUETTE 

CRUSHING AND 
CRINDINGP.anr 


Third Edition. 











“THE LAWS OF 
HEAT TRANSFER.” 











By H. MEDWAY MARTIN. | 





Wh.Sc.,A.C.G.I. 


REPULSION START INDUCTION MOTOR 
} H.P. to 5 HP. 





Crown 4to, 20 pp. Paper Cover. 


| 

Price 2/- net. | 
Ball or Sleeve Bearings 
Totally enclosed Governor Gear 
High Starting Torque 
Electrically reversible if required 

LONDON GUARANTEED FOR EVER! 
Otiices of “ ENGINEERING,” 
BIRMINGHAM BRISTOL CARDIFF EDINBURGH GLASGOW LEEDS’ LIVERPOOL LONDON MANCHESTER 

NEWCASTLE NOTTINGHAM PETERBOROUGH SHEFFIELD WOLVERHAMPTON 


85 & 96, Bedford Street, Strand, W.C.2. 


5346 











™ CORNISH STEAM PUMP 


GENERAL PURPOSES. 


Large Stock for Prompt Delivery. 7030 


JOSEPH EVANS & SONS 


(WOLVERHAMPTON), Ltd., 


CULWELL WORKS, WOLVERHAMPTON. 


Telegrams :—*EVANS, WOLVERHAMPTON.”’ 
Telephones :-20864-5 WOLVERHAMPTON. 


LONDON: 109, Kingsway, London, W.C. 2. 


San eee Telephone No.: Holborn 1091. Telegraphic Address: “ Dryosbo, Westceat, London." 
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@ X-RAY YOUR WELDS 


@ THE ONLY RATIONAL TEST 


You know what X-Rays do! Do you know 
that with PHILIPS Industrial X-Ray Apparatus 
you can actually photograph through a thick- 
ness of steel up to 4"? In welding practice 
the X-Ray is the only possible 
way of checking a finished job. 
It does away with experiment- ; 


ing and quells all doubts. You 





can use X-Ray now. Without 


out inconvenience. 





Send the coupon below for 


Radiograph of an oxy-acetylene weld, Plate thickness }". 
Unevenness in fusion at the base of the Vee is shown. further ome 


COUPON 
n ust ial’ | Piro hure legcribin ‘PHI eS 
I brochure describing PH PS 
Industrial X-Ray ice. 


| Namieé............ 
Lo 
PHILIPS LAMPS LTD., X-RAY DIVISION, PHILIPS HOUSE, 145, Charing Cross Road, London, W.C.2. Telephone : Gerrard | 7777. 








STEEL CASTINGS 





astings for Railwa , Shipbuilding 
Yards. Engine orks, Rolling 
Mills, Iron Works, Bridge Work, 
Hydraulic and Electrical 


Excavating Work. 
SPECIALITIES :— 
Tooth Wheels and Pinions used 
in connection with Cranes, 
Winches, Capstans, etc. 


CAST STEEL BLAST FURNACE TUYERE BELT MACHINED AND FINISHED. Cast Steel Anchor Heads. 


W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 


Telegrams—" WELLINGTON, MIDDLESBRO’.” aa prigene: vod AND WAR OFFICE LISTS. 
London Office : Cannon B.04. + Representatives: DAVIDSON & C. H. SHARPE, 
> for Manchester and Districts: T. W. F. — a. Sener —— a518 
lasgow ice: A -- 1, a ta 4 
for Leeds and District: G. G. 8. BUNDY, 24, Besinghal 


= Derhes caetio-es 
Agent for ham and Northumberland: G. NELSON, 14, Keene Bt null, , tt Tync. 





considerable expense and with-| 


by Open Hearth Process, from 
: 12 tons to a few pounds in weight. 
A ' TO PASS ADMIRALTY, LLOYD'S, BOARD OF | 
) oe ~ . TRADE OR BUREAU VERITAS TESTS. 


Machinery, Mining, River Dredger | 


| 





ALSOMAKE ECONOMIC 
or DRYBACK BOILERS 


669” 


ENTWISLE & GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and PRESSES 


PUMPS 53 


“ Foundry, Belton.” ten.” —~—S«STakNewe 1960 Bolten. 














ELLISON TURNSTILES. 
ik Way m ‘sg ie 








Supplied to ALL the Leading Football Clubs, Race- 
courses, Greyhound Courses, Baths, Piers, Pleasure 
Grounds, Zoological Gardens, &c., all over the world 


ogo 9806 
W.T. ELLISON & Co. Ltd., 


Irlams o’th Height :: Manchester. 











 WVWENTEX 
AIR FILTER 


SELF-CLEANING TYPE. 


LABOUR OF CLEANING 
‘REDUCED TO ZERO. 


| The Filter that cleans the air to the 
point of sterilisation. All problems 
of Air Purification can be solved by— 


OZONAIR APPARATUS 


OZONATR 


Ltd. 


| 





Ozonair House, 
| St. Leonard Street, London, 8.W.1. 


Telephone: VICTORIA 0012. 
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ALFRED HERBERT LTD. COVENTRY 


TROUBLE-FREE GEAR CUTTING 





By 
The Wolseley Motor Co., Birmingham, are large users of Fellows Gear Shapers and 
original Fellows Cutters. They have 58 machines in operation. 


Permission 


A) a firms have proved to their 
own satisfaction that Fellows 
Gear Shapers equipped with Fellows 
Original Cutters have eliminated 
many of their gearing troubles. 


Continuous high production of silent- 
running gears, scrapped work negli- 
gible, a trouble-free gear cutting 
department — these are some of 
the advantages of the Fellows 
System. 


Our Fellows Specialist will be glad to relieve you of your gearing troubles. 


Ask him to call. 








™" SMITH EXCAVATORS 
SATISFY 








Dear Sirs, 

In passing to you our 
repeat order for one 4rd yard Ex- 
cavator, we feel we should like to 
express our entire satisfaction of 
the 4 yard Excavator purchased 
from you in December, 1931. 


During the first 8 months this 
machine was working continually 
for a 17-hour day at our Knottingley 
No. 2 Gravel pit, and far exceeded 
our expectations, the cost of running 
and maintenance being well within 
the figures supplied by your good 
selves. 
Yours faithfully, 

STEPHEN TOULSON & SONSLTD 
(sgd.) W. P. Toulson, 

DIRECTOR. 
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ALFRED HERBERT LTD. COVENTRY 


HIGH-SPEED EQUIPMENT FOR THE TUNGSTEN- 
. CARBIDE TOOL ERA. 


[ URIN G the past few years we have increased 

our cutting speeds enormously. Forexample 
speed for cast iron has increased from 100 to 600 
feet per minute; brass from 500 to 2000 feet per 
minute. Production has increased accordingly. 





These improvements are entirely due to 
the use of Ardoloy tools on the new range of 
Herbert Capstan and Turret Lathes, designed 
for the tungsten-carbide tool era. 


Come to Coventry and see how it is done. 
We can give you a lot of information on the 
application of high-speed cutting alloys. 


We can supply special Norton Grindin 
Wheels and the Lumsden Four-wheel Tool 


Grinder for sharpening these new tools. 





Cast-iron gear, total de y ye of cut finda n. at 220 ft. per minute, 
4 


uts per 








Can you afford to employ old- 
fashioned methods in removing 
Water, Sludge, Oil, etc., from 
Sumps, Trenches, Taken. etc., 
when an 


Air Operated Submersible 
R © TOPUMP 


will do the work in a fraction of 


the time at a fraction of the cost. 
@ BROS. LTD. 























Holman Cus- 
tomers are 
insured 





against all } 
troubles by 
the Holman 
After Sales 


Service- 
















CAMBORNE, ENGLAND. 


HOME BRANCHES AND AGENCIES: 
North Mi 








North British Area. Wales. Western Area. Southern Counties. 
LONDO SHEFFIELD GLASGOW CARDIFF EXETER OXSHOTT 
Broad ry ox oho use, White Bu [os nee Fitzalan 7, West . ge St., 20, ea ~ Rd., a, he at ana. bay A Comme 











n-y-la 
AND napansenTaTives swnouenour THE WORLD. 





Ireland.—BELFAST : 24, Ann Street. 
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CAPFINGOS 


O07 
BRITISH 

















WELD 3O sq. ins. 


3 MINUTES and 3:2 
UNITS TO WELD A 
95 lb. RAIL OF 10 sq. ins. 


The illustration shows a 320 KVA 
universal automatic flash butt welder with 
motor clamping and motor upset, adjust- 
able to weld sections up to the maximum 
capacity. 


The automatic control guarantees 
consistent and reliable welds 
irrespective of the operator. 


Write for further particulars to 


A.E.G. ELECTRIC 


COMPANY LIMITED 
131, VICTORIA ST., LONDON, S.W.I. 


Telephone : Telegrams : 
VICTORIA 1241. AEGMACHAPP, SOWEST, 
LONDON. nets 
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j. SAMUEL WHITE &*° COMPANY, L= 


Shipbuilders and Engineers, 
COWES ISLE OF WIGHT 


BUILDERS OF—High-Speed Steam and Motor-Driven Passenger and Cargo Vessels ; Special Service 
Vessels ; Shallow Draught Vessels; Torpedo Boat Destroyers ; Steam and Motor 
Launches of every class. 














MANUFACTURERS OF—Marine Steam Turbines; “White-Forster” and other type | Water Tube 
Boilers; Marine Return Tube Boilers; ‘“White-Diesel” Heavy Oil 
Engines; The “J. Samuel White” Oil Fuel Burning Installation (Low 
Pressure System) for Marine and Land Purposes. 





Telegrams : 
White, East Cowes. 


Telephone : 
Cowes 103. 





Passenger Paddle Steamer ‘Crested Eagle.” 


REPAIR DEPARTMENT: 


Telephone : Telegrams : 


Southampton 4151. THE D O CKS, SO UTHAMP TON - ‘Overhaul, Southampton.”’ 





























17, GROSVENOR GARDENS. LONDON. S.W.I. 


The Most Crying Need— 
: Cost Reduction 


It is not what you pay fora production machine 
that counts—but what you pay in production costs. 





We can help you to cut these costs seriously. Let us go 
into the matter with you. 


The ASQUITH O.D. Radial Drill is the greatest cost- 
— of its type in the world. Let us tell you all 
about it. 


Whatever other claims may be made, whatever the 
features, the talking points, it is the reduced pro- 
duction costs which matter. 


Every detail in the O.D. Radial Drills is included only 
to help to this end. We have no room for frills—we 
omit no essential. 





7181 





Tell us your requirements or ask us to send our Expert. 


WILLIAM ASQUITH LTD., HALIFAX. 
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ho 
« 


SUPERSEDEL 
IS UNIFORM 


Owing to the care and repeated testing in manufacture, 
“ Phoenix ” (Standardised) Rapid Machining Steel is perfectly 
uniform in composition and properties. The heavy segre- 
gation which is typical of ordinary free-cutting steel is entirely 
absent from “ Phoenix” as is clearly shown by the sulphur 
prints which are here reproduced. These non-segregated 
sulphur prints may be obtained at any time from “ Phoenix’ 
Steel and are typical of it. 


Left — “Phoenix” Rapid 
machining steel—showing 
the uniform structure. 








Because of its uniformity of structure and the standardised 
ae nay ow procedure of its manufacture, the physical properties of 
typical segregated structures. “Phoenix” Steel are quite exceptional. Results obtained 

indicate a wide field of usefulness which has hitherto been 

closed to ordinary free cutting steels, which the designer 


“Phoenix” (Standardised) Rapid Machining shuns for parts carrying stress or subject to shock. 


Steel is unique because it— The physical properties of “Phoenix” Steel allow it to be 
Machines perfectly up to 400 feet per used for reasonably stressed parts, with a great gain in pro- 
minute. duction time and finish in such parts. 

Makes tools last longer. 
Withstands stress and shock. 


Compares favourably in strength with 
mild steel. 


Is constant in quality and composition. 
Is 100 per cent. British. 


> b> 





@ If you have not already received a copy of the 
“‘ Phoenix” (Standardised) Rapid Machining Steel 
Booklet, Ref. S.P.T. 139, please write, giving your 
name, firm’s name, and position <n firm. 


STEEL, PEECH s TOZER 


Branch of The United Steel Companies Limited a 


THE UNITED 


SHEFFIELD =\Nill Z 


Sulphur prints of 

“Phoenix” showing the 

uniform structure to 

which its extraordinary 

physical properties are 
ue. 











LAT STE NESTS 
EES AT EE 
COMPANIES LTD 





eatin — 





7197 
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What every Power Station Engineer 
wants — steady, continuous boiler 
mame) feeding at all loads — can now be 


FEED PUMPS 


le achieved by the use of the 


WEIR ROBOT 


nmin Boiler Feed Regulator 


FEED 
HEATERS 


EVAPORATORS 








TURBO 
FEED PUMPS 


























DISTILLERS 


OPTIMUM 
DE-AERATORS 







AIR 
PUMPS 


AIR 
EJECTORS 








EXTRACTION 
PUMPS 


FEED WATER 
REGULATORS 











® Entirely and Reliably Automatic. Send for descriptive booklet. 


@ immediate response to water 
level changes. 

@ No springs, No diaphragms, 
No thermostats. 





OIL PUMPS 
ETC. 














so 
os 
a ee” 
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SPENCER - HOPWOOD 
BOILERS 


A typical Spencer-Hopwood 
Boiler Installation supplied 
to Messrs. Robinson & 
Cleaver Ltd., Belfast. The 
boilers comprise two Patent 
No. 8 High Duty Oil-Fired 
Units and one Patent 
Spencer -Hopwood Water 
Heating Unit. The latter 
arranged for burning coke 
breeze or waste material. 
Steam demand is approxi- 
mately 2,500 Ibs. per hour 
and hot water requirements 
are 500 gallons per hour at 
190° Fahr. 




























SPENCER-HOPWOOD LIMITED 


SCOTSWOOD WORKS NEWCASTLE - UPON - TYNE. 
London Office: Thames House, Westminster, S.W.1. 
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When 
lightness is 


vital & a ¥ 


-- - M&C 
CONVEYING 
STEPS IN. 









Lightness of the support for the idlers is always a convenience in belt conveying; often 


it is vital. It was vital in the discharging conveyor of the Joy Loader. While the Loader 
digs into the pile, the gathering head must press downwards with the correct force ; the 
discharging end must therefore be light. The driving wheels must have a firm grip, whereas 
the weight on the steering wheels must be light for easy steering; correct weight dis- 
tribution requires a light discharging conveyor. The stream of material is directed to the 
exact spot required by swinging the discharging conveyor to either side; to secure stability 
especially on rough or sloping ground is another reason why the discharging conveyor 
must be light. This lightness, combined with the necessary strength, is got by using 
M. & C. Belt Conveying—the method in which the patented inverted troughing carries 
the idlers and protects the return belt from any spillage. The result is perfect balance 
and reliability. Joy Loading is only one example of many achievements by M. & C. Belt 
Conveying. The inverted troughing is in use all over the world. In great permanent 
installations it ensures long belt life and complete reliability. In semi-permanent 
conveyors, it makes erection, extension and dismantling easy and accurate. In portable 
conveyors, its lightness and rigidity are particularly valuable. Let M. & C. send you 
booklet E15 (profusely illustrated) to tell you more about M. & C. Belt Conveying and 


its applications. Or ask for an M. & C. Conveyor Engineer to call and explain the system. 





MAVOR & COULSON LTD., 47 BROAD STREET, GLASGOW. S.E. 
London Office: 36 Victoria Street, S.W.l. Representatives in most countries 











M. & C. Joy Loader Type 
PL.11. It gathers and loads 
over two cubic yards per minute 
of loose materials; for example 
—coal, coke, sand, gravel, ashes, 
sugar-beet or snow. 





aN 
AR 


x 





\ 


wee ON 
4 & 


MAVOR & COULSON LTD 
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“CYCLONE”  HACKSAW 
BLADES. 
Efficient cut. 
Long life. 
Breakages negligible. 


The ENGLISH STEEL COR- 
PORATION manufactures two 
classes of Hacksaw Blades. 


“CYCLONE” 2%, Tungsten 


“CYCLONE” High Speed 
made from “A.W.” Steel 


suitable for hand cutting, 
light machine cutting, and 
heavy machine cutting. 


Descriptive folder sent on 
application. 





_ VCycLone 
BLADES | 


Manufactured by 









Incorporates the steel! interests of 
VICKERS-ARMSTRONGS (at Sheffield & Openshaw) & CAMMELL LAIRD 


Registered Office : VICKERS WORKS 
SHEFFIELD. 
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NEWALLS 


INSULATION COMPANY 


BRANCH OF TURNER & NEWALL LTD. 





incorporating the businesses of : 


THOMAS ANDERSON LTD. 
CARBON CEMENT CO. LTD. 

HOBDELL WAY & CO. LTD. 

NEWALLS INSULATION EXPORT CO. LTD. 
REID McFARLANE & CO. LTD. 

REID McFARLANE (LONDON) LTD. 

REID McFARLANE & CO. (BELFAST) LTD. 
SUTCLIFFE BROS. & BRYCE LTD. 





Newalls 85% Magnesia Sections supplied plain or canvas wrapped. 





Newalls 85%, Magnesia Coverings in the form of 


5 Oo MM A G N E Ss J A slabs, lags, pipe sections or plastic are the acknow- 
O 


ledged standard mater@ls for the efficient insula- 
CO VERI NG 5S tion of Boiler Drums, Steam and Exhaust Piping, 
Feed Water and Hot Air Systems and all other 
surfaces from which heat energy would otherwise 
be wasted. These coverings are economical, durable, 
light in weight and provide maximum reduction 
in heat losses with corresponding maximum fuel 





Head Office: WASHINGTON STATION, COUNTY DURHAM. 
Branch Offices: LONDON, GLASGOW, NEWCASTLE, ROCHDALE, 
BIRMINGHAM, BELFAST, BRIGHOUSE, LIVERPOOL, SOUTHAMPTON. 
Warehouses and Depots in various parts of the country. savings year in and year out. 








eres eemerernrmemnagnns , pemenens a OOOO 














ELECTRICALLY DRIVEN 


HIGH PRESSURE PUMPS 
for CHEMICAL WORKS 


We have supplied a considerable number of Pumps of the type 
illustrated to one of the largest Chemical Manufacturers in 
this Country, which have given entire satisfaction. 

it will be seen that the Pumps are pone enclosed, having 
forced feed lubrication, and the pump barrels and vaive-boxes 
made from solid forgings. 

These Pumps are designed for continuous running at a pressure 
of 5,000 Ibs. per square inch. 








6962 


A ACTS ARMOIRE 
HENRY BERRY & CO. LIMITED 


Telegrams : HYDRAULIC ENGINEERING SPECIALISTS, we ponds 
oy CROYDON WORKS. HUNSLET. LEEDs. .777* 


LONDON OFFICE : 38, VICTORIA STREET, WESTMINSTER, S.W.I 
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See the following 
recent full - page 
advertisements in 
ENGINEERING : 
ANID LLOYDS LTD Mes 
PAGE No. 29. 


GLASGOW +BIRMINGHAM+ LONDON | padv'Xiosi. 





crosilal is a heat-resisting austenitic iron and manufactured by us under licence arrangements with the 
BaitisH CAST IRON RESEARCH ASSN. (British Patent No. 378508). 
Two Compositions are recommended for General Use :— 


No.!. Soft Grade. Readily machinable and takes a very fine No. 2. Hard Grade. Has better heat - resisting 


mirror finish. Tensile strength 16 tons per square inch and properties than No. |, and is recommended for 
an elongation in the cold of 3 per cent. on 2 iriches. applications where machinability is not necessary. 
[eorrnicasr) Nicrosilal is suitable for furnace castings, glass bottle moulds, ingot moulds, cyanide pots, combustion heads, etc. 
Write for further particulars to : 


_PRODUCT sHeEePBRIDGE STOKES CENTRIFUGAL CASTINGS CO., LTD., Sheepbridge Works, CHESTERFIELD, 


FIRTH STAYBRITE STEEL 


mets (ehSal SON iw Vals Mey SHEFFIELD) | 


__ 6947 6947 


METAL CLAD CIRCUIT BREAKERS applied fo ea ME abd = 











The illustration shows a typical 
6600 Volt 25 panel ‘‘ Metrovick” 
Power Station switchboard in a 
moulded stone structure, remote 
operated, electrically. 


TROPOLITA 
i Vickers - ANS @ 


OF ASSOCIATED ELECTRICAL IND’ 
ELECTRICA co, LTD 


TRAFFORD PARK, MANCHESTER. __~ 
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Saeounsans EnGineens, “LEGare STReey is 
P & Musstowe Buloens j 
= - » GLo 
CONSULTING ENGINEERS The Skerko UCESTER 
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ires b ove ther 
WORKS l4th February, 1933. feaia type Of ‘ben Commences a7? been inet 
LADYBELLEGATE @nd your 2S bee ing fitted rough an ornare’? 
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L BALL & ROLLER BEARINGS 


THE SKEFKO BALL BEARING COMPANY LTD. ————_—_ [TT LUTON . - - BEDS. 
Perel 




















HANDLING  .PLANT SPECIALISTS 
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ROBERT DEMPSTER & SONS LTD. 


ELLAND, YORKS. ams 
TELEGRAMS : 
LONDON OFFICE : DEMPSTER, ELLAND. 
16, QUEEN ANNE’S GATE, WESTMINSTER, S.W.1. ELLANDORS, PARL, LONDON. 


TELEPHONES : 
261-2-3 ELLAND. 
3661 VICTORIA. 














26 [SUPPLEMENT page II] ENGINEERING. [JUNE 30, 1933. 















a i 
hay 


SHIPPING 


| ENGINEERING 
ed «> MACHINERY 


‘MACHINERY 


mua FX HIBITION 
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We are publishing two special Illustrated Supplements of 


ENGINEERING, which will fully cover this Exhibition, on 






September 8 and September 15 respectively. We wish to call the 






attention of all Advertisers to the great opportunity this will offer 






them to bring their goods before the notice of a world-wide 






public, who will not only rely on our Supplements for full 






information, but will count on finding in the advertisement pages 





all that is mewest and best in Engineering Equipment. 










You can reserve a good position 





for yourself by applying 


ENGINEERING 


35 & 36, Bedford Street, 


setts 


| 
| 
at once to. the Manager : 


Strand, London, W.C.2. | 


We are exhibiting at Stand No.7, Row F. A hearty invitation 


stees 
sees 
Stessesesasees 


to visit us and make use of our stand as a meeting place is extended to all. | 





ee 





eeeeee' seen eereeeeee seweece 
ease ox + 44+4+-44-4-4-44444444-44 + seese 
pees sees $9000 000 seus Sees. pases jeese SESS sees sess cecesesccesecses 
peae oat pe 6206 8006 286 peeeees bt} sess sssscssssses 
Seeeeeesceassess 
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“AWM CONTROL GEARS 





ee ee oe ee 


¥ ’ 4 tL 
4 . bad 
, ¥ 
EE Ay os ceensttiiliieteadl 


MADE IN ENGLAND 


FOR CONTROLLING ALL CLASSES OF ELECTRICAL PLANT 
Manufacturers 


THE GENERAL ELECTRIC CO., LTD., 
Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
Branches throughout Great Britain and in all principal markets of the world. 
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ALLDAYS & ONIONS EF! 











Incorporating : 
THWAITES BROS. LTD., PETER PILKINGTON LTD. SAMUELSONS ROOTS BLOWERS. 
BRADFORD. BAMBER BRIDGE. 
e4>0 

















BELT AND ELECTRICALLY 
DRIVEN PNEUMATIC 
FORGING AND POWER 
HAMMERS. 


COMPRESSED 
AIR DRIVEN HAMMERS. 


(N.S.K. SYSTEM) 


STEAM HAMMERS. ricsy tree 


PNEUMATIC 
PLANISHING HAMMERS. 


PNEUMATIC 
RIVETTING HAMMERS. 


SMITHS’ HEARTHS. 
SMITHS’ TOOLS. 
FORGING FURNACES, ETC. 


THE ONLY MANUFACTURERS 
OF COMPLETE 


SMITHY EQUIPMENT. 
e4}e 
OVER 4,000 HAMMERS SUCCESSFULLY AT WORK. 


rome: Auoavs. mone monn GIDIFAT WEST FRE WORKG, ve. vcomun, 
SMALL HEATH, terete tee | Uneven, $IDIRMINGHAM, 
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THE a ALL PURPOSE BEARING 
FOR 


HEAVY OR LIGHT MACHINERY 











ARE DESIGNED FOR WITH- 


STANDING THE HEAVY 
| LOADS IMPOSED ON THE 
| BRIDGE TROLLEY AND 
| HOIST DRIVE OF HEAVY 
| DUTY CRANES 











ENGINEERS AND DESIGNERS SHOULD 
| APPLY FOR A COPY OF OUR BROCHURE 

“MACHINE TOOLS,” FULLY ILLUS- 
TRATED AND DESCRIBING VARIOUS 
TIMKEN BEARING APPLICATIONS 








Photo by courtesy of S. H. Heywood & Co. Lid., showing High Speed Traverser TIMKEN EQUIPPED which travels 400 ft. per min. 





Teleph : EAST 1321 (4 lines) 
British TimKEN LIMITED. oo A 


Manufacturers of TAPERED ROLLER BEARINGS, also BALL and ROLLER BEARINGS. Telegrams: ‘“‘ BRITIMKEN, "PHONE, 


CHESTON ROAD, ASTON, BIRMINGHAM, 7 BIRMINGHAM, 7.” 
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[ABLE DELIVERY 
PRESSURE PUMP 


Gal 
aa SELF-CONTAINED HYDRAULIC SYSTEM. 


FLUID SUPPLIED DIRECT FROM PUMP 
—CAN OPERATE DIRECT TO PRESSES, 
ETC., WITHOUT ACCUMULATOR BEING 
INTERVENED. 


WIDE RANGE OF PRESSURE AVAILABLE. 


LARGE VOLUME LOW PRESSURE FLUID 
AUTOMATICALLY SUPPLIED FOR 
TAKING UP IDLE TRAVEL ON PRESSES. 


GREAT SAVING IN ENERGY EFFECTED, 
ALSO SAVING IN WORKING TIME. 


CONSTANT SPEED DRIVING MOTOR 
OF ANY TYPE CAN BE USED. 


CLOSED SYSTEM—AVOIDING WASTAGE 
OF HYDRAULIC MEDIUM (OIL). 


IDEAL PUMPS FOR FIXED OR PORTABLE 
HYDRAULIC EQUIPMENTS. 
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The VARIABLE SPEED GEAR LTD.., a a: ¢ 
6, BROADWAY, WESTMINSTER, Guillotine. 
Cronia 6 LONDON, S.W.1. "SSeuloeen - 


VICTORIA 6900. 





WORKS AND REGISTERED OFFICE. 
ELSWICK WORKS, NEWCASTLE-ON-TYNE. SUPPLIED IN A LARGE 
Telephone : NEWCASTLE 33101. Telegrams : VARISPEED, NEWCASTLE-ON-TYNE. RANGE OF SIZES. 

















—e 


HICK HARGREAVES 
4 aN i Tmyaa, aN eon 
ro C O M r y AN I \ LI . 

Telephone rs ~ 8 mm 4 Telegrams 
1373 (3 lines | >) ‘oe Ls] ‘oe N HICK BOLTON 


—_ 


7151 
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BF MACHINE! 2, zs Me. 


CLARKE CHAPMAN & CO. LTD. 


VICTORIA WORKS, ___GATESHEAD-ON-TYNE 


GATESHE 





oh) JATESHEAD 722 
6300 











YORKSHIRE STONE IN EVERY FORM 


b 


i 3 
an 


Lal a ©oea20 LOH 
my 


7 BROOMWADE | x a = 
Sanut, @ lOnwS0O" 
~ORacE 
UEL JOHNSON & SON 
(MIRFIELD). LT® 


pe 
JOm "808 
<0 


a —— 


WELLFIELD QUARRIES 


esTasu' SHED 1654 
CROSLAND HILL 
eC osreato 





MEWOATE gTome woms HUODERSFIELD 
——— May 16th, 1933. 
Messra Broom & Wade Limited., 
Engineers, 
| High Wycombe, 
Dear Sirs, 


ARE FAMED FOR 


MAINTAINED EFFICIENCY 
AND 


COMPLETE RELIABILITY 


| 
READ AND | 
BELIEVE 
| 


BROOM & WADE LTD., HIGH WYCOMBE 


Will you kindly quote us for another 
200 cube foot compressor similar to the 
two which we have in use. 


We want the same type exactly which 


you supplied us with about 6 years ago. 
They have worked perfectly every working 


hour each day since they were installed. 


Yours faithfully, 
For Samuel Johnson & Son, 
(Mirfield)Limited., 


Sif 
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CENTRIFUGAL 
Sewage PUMPS 





The Pump illustrated 
forms part of a con- 
tract °Ter’-L.c.C; 
for their Deptford 
Pumping Station. 


Duty 24,200 g.p.m. 
at 24 feet Head. 








6484 


The Mirrlees Watson Co. Ltd., 


45, Scotland Street - Glasgow. 
London Office: - 7, Grosvenor Gardens, S.W.1. 



































Special advantages. 






Large number supplied. * 





\ fh 
we 
at RO7 oat ist PweJIOF 4 
aL ae 
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| 


COWANS, SHELDON & Co. Ltd. CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, Wier. 


6656 
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sare MULTIBLADED CASED FANS. The Pioneer of Multibladed Fans : 
Sirsec6- High Volumetric Efficiency at medium speeds. Over 100,000 manu- 
factured at Sirocco Works alone. (No. I.) 


. H.S. CASED FANS. Fitted with backwardly curved blades: High 
> Mechanical Efficiency: a flat volume/pressure curve: and a non- 
overloading power consumption curve are outstanding characteristics. 


(No. 2.) 





H.E. CASED FANS. A modification of the ‘ Sirocco’’ Multibladed 
Cased Fan possessing special features enabling a higher standard of 
efficiency to be attained. (No. 3.) 





Oo 
~ 
2 
— 


AN 
NC 
HIGH PRE 
DUST FANS CUPOLA FANS 


PROPELLER FANS and 
“AEROTO” PATENT SCREW FANS 


SSURE FANS 


A WIDE RANGE 


of designs and sizes. 


A WIDE SELECTION 
for every problem in- 
volving the movement of 
air and gases. 








Write for: 

“SIROCCO PRODUCTS” which DAVIDSON & Co., LIMITED, 

summarises in pictures Sirocco ENGINEERING Works, BELFAST. 

our manufacturing activities. LONDON - MANCHESTER - BIRMINGHAM - CARDIFF 
ees = — GLASGOW - NEWCASTLE e BRISTOL - DUBLIN 














ROLLING Vi | [LS OF IMPROVED DESIGN 


ALL TYPES FOR IRON, STEEL 
AND NON-FERROUS METALS. 











ACCESSORY MACHINERY 
OF ALL KINDS. 


/ MAKERS OF ROLLING MILLS FOR 

OVER 50 YEARS AND SUPPLIERS 
OF MANY OF THE MOST MODERN 
INSTALLATIONS IN GREAT BRITAIN 
AND ABROAD. 





Im OSS x 2m 745 BLOOMING MILL. 


DAVY BROTHERS Lb esicsisied 


SHEFFIELD. 1830. 
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200 TONS OVERHUNG 
HIGH-CAPACITY 


PATENT FORGING PRESS 


Self-contained with In- 
verted Steam Hydraulic 
Intensifier. 





Simplicity of Valve Gear gives 
fastest possible speed. There 
are no trips to operate. 


RANGE OF PRESSES : 
100 TONS TO 12,000 TONS POWER. 





Consult 


DUNCAN STEWART & Co. Ltd., 


LONDON ROAD IRONWORKS, ve 
GLASGOW. a Mee ewe eee 


ALSO MAKERS OF ROLLING MILL PLANT AND STEEL WORKS MACHINERY. 























“BALING(. — SCRAP. 


- ‘ 
R Me 2 by et * rf 
, ae et ET a a. x 
} 


PRESSES | 
SUITABLE FOR 
LIGHT IRON & STEEL SCRAP, TIN 
PLATE CLIPPINGS, SCRAP TINS, WIRE, 
etc. 










ALSO TYPES FOR BALING 


MACHINE SHOP SWARF 





ROSE DOWNS & THOMPSON LTD OLD FOUNDRY 


LONDON OFFICE: 28, VICTORIA STREET, S.W.1. 7087 
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“DESIGNING FOR Arc WELDING.” 


A unique book representing 
the most up - to-date practise 


Welding, both 


in Europe and America. 


in Arce 


It comprises the best 
papers among some 400 sub- 
mitted in the Second Lincoln 
Arc Welding 


Competition. 


Prize 





re-design of ships, 


Details are given of the 
machinery, buildings, bridges, containers,  etc., 
with comparative cost figures in each case. 
There are over 435 pages of text including 
several hundred illustrations. 
PRICE 16/6 POST FREE. 
6866 


Obtainable from Sole Agents :— 


BUCK & HICKMAN, LTD., 


2-6, WHITECHAPEL ROAD, LONDON, E. 


BIRMINGHAM, GLASGOW and MANCHESTER. 








The STANLEY “ Engineer” 


STANLEY 


Contractors to British & Foreign Governments. 


Dumpy Level. 


Estd. 1853. 


Surveying 
and 
Drawing Office Equipment 


Catalogue “P.3” will be 
sent upon _ application. 


W. F. STANLEY & CO., LTD., 
286, HIGH HOLBORN, LONDON, W.C.I. 











YOUNGS’ POWER-DRIVEN HYDRAULIC 
FISHPLATE BENDING MACHINE 





FOR CURVING Fishplates as shown, and adaptable 
for bending steel bars and sections, efficiently and 


expeditiously. 


YOUNGS . makers - 
rytanp street works, BIRMINGHAM 


TELEGRAMS: “ OLDENS,” BIRMINGHAM. 
TELEPHONE: 2301 EDGBASTON. 


PRICE AND PARTICULARS on receipt of 
enquiries | nature of the work to be done, 
size of material, thickness and quality of steel. 




















Also makers of Hydraulic Jacks, Pumps and Presses. Screw Lifting 
Jacks, Crab Winches, Pulley Blocks, Railway, Contractors’, Garage 
and Tramway Appliances. 


Write for List No. 41. 7132 











WASTE OIL FILTERS 





ECONOMY FOR ALL OIL USERS 


AS SUPPLIED TO THE ADMIRALTY AND 
CROWN AGENTS FOR THE COLONIES. 


Write for Section C List. 
London Office : 


A. C. WELLS & CO. LTD. 4. victors sr. aw. 





CHEETHAM, MANCHESTER. 


5572 
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Pneumercator 


Regd. Trade Mark. 


ZEEBRUGGE 
TRAIN FERRY 


Consider the advantages of sending 
your Goods to the Continent by 
this service! Goods loaded in 
“Ferry” Wagons at railway stations 
in all parts of Great Britain are not 
handled until destination is reached. 
Risk of damage at ports is eliminated 
and time is saved. Daily sailings 
operate in both directions. 
Full particulars from Great Eastern Train 


Ferries Ltd, 111, Hamilton House, 
155, Bishopsgate, London, E.C.2. 





Distant Indicating 
Boiler - 





\ 
+; Water Gauge 
3 Brings water level reading 
ii down to firing floor. Over- 
) g& comes high steam drum 
“#8 difficulty. Operates with 
23+ cold water —— glasses last 
#3 indefinitely. No mechanical 

] working parts. Simple to 


instal—simple to use. 
Excellent visibility makes 
observation easy. 

Many users on land and sea. 
Marine jobs include: ‘ Vice- 
roy of India’”’ and ‘“ Duchess 





of Bedford.” 


SOLE MAKERS: 


Kelvin, Bottomley 
& Baird, Limited, 


Cambridge Street, 
GLASGOW. 


| The late Lord Kelvin, 


SPECIALLY 
SUITABLE FOR 1 
HEAVY MACHINERY 


————— 





3982 Chairman 1900 - 1907. 












































@ CLAYTON 


VERTICAL 
CROSS TUBE 


BOILERS 


CONSTRUCTED OF BEST 
SIEMENS-MARTIN MILD 








ene, 
cae vi 
ay 


+e 
= 





Designed for efficiency 
combined with long service. 











MAKERS TO ADMIRALTY, WAR OFFICE, 

CROWN AGENTS, RAILWAY COMPANIES, 

PUBLIC WORKS CONTRACTORS, CRANE 
MAKERS, Erc. 


Send us Your Enquiries. 
Full Particulars on application. 


CLAYTON, SON & C°L?- 


Established 1864, 


City Boiler Works, Moor End, Hunslet. 


Wires : LEEDS 5, VICTORIA STREET, 


“ GAS, LEEDS.” LONDON, S.W.L. 


‘* Columbia’’ Recording Pressure Gauge. 


A clear continuous — drawn on a chart rotated by clockwork, records 
every variation of any the following :— 


Pressure, Temperature, 
Speed, 





Draught, cuss 
Liquid Depth. 


Our Recorders are made with 8 or 1lin. diameter charts to give records 


over a riod 1, 5, 6, 12 or 24 hours, or 7 days. The actuati 
mechaniems are robust and yet sensitive. The clocks have powerful jewell 
movements, and are housed in dust-tight cases. We also supply duplex 
recorders, recorders in fume and weather ~ proof cases, continuous 
recorders, wheel-press recorders, multiple hydraulic press recorders, etc. 


Budenberg Gauge Co., Ltd., 
Broadheath, near Manchester. 


7218 
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4. 


ELLESMERE PORT 


(MANCHESTER SHIP CANAL) 


10 ELECTRIC HORIZONTAL LUFFING 
DOCKSIDE CRANES 


2% TONS AT 40 FEET RADIUS, OR 
2 TONS AT 45 FEET. 











REDUCING VALVES 
+y for 


STEAM, 
AIR, or 
WATER. 


PATTERN 1902. A general 
purpose valve, with a combined 
Safety Valve loaded by the 
Reducing Valve springs, so that 
it is automatically re-set with 
any change in reduced pressure. 








For pressures up to 175 lbs. 


per sq. in. 


Sizes: } in. to 4 in. 





Also PATTERN 1905 in sizes up to 16 in. and 


‘Atmospheric’ pattern for reductions to atmosphere 
or below. 














oyles Li 








S manent NY Rite oe * 






































ARMSTRONG, STEVENS & SON 
WILLEN HALL, - 


STAFFORDSHIRE, ENGLAND. 
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“ the ool Ee mes ee 
i A, , | Profits increase 


A large supply-authority found 
their heavy-duty fuses so hot in 





Satisfactory service aloe tos tee eo be 

P , ° P operation that fans oO 

is the f . — used to cool them. They were and 
of quality eventually replaced by Reyrolle 


s ae troubles disappear | 


the supply-authority expressed 















entire satisfaction with them and 





co casTmoct 
Z| | a said they were no longer aware 
3 that mmo ily-rated fuses 
& on their system. The fuses, 
w which hive a fusing fac’ of 
= 1-4, work contin ened ts at — 
< amperes and blow at 980 amperes 
: 
The same = 
———=S>S==> ~- 
advantage — > 2 
LSS 
may be yours SSS : 
— — a Mas 1») 
if you use SSS Sa 
=> ———s < P| 
Reyrolle S53 
Heavy-Duty SSS SS 


¥ 
sal | 
ny 
Wy 


Cartridge | 


Ask for 
Pamphlet No. 857 


HEAD OFFICE & WORKS 


HEBBURN - ON-TYNE ENGLAND wae y wt 
\\\) 


DRILLING AND BORING e ys <€ iG 
SPECIALISTS. en 


DRILLING, BORING, TAPPING & STUDDING MACHINES 
| 
| 














From 3’ 0’ radius 
upwards. (6’ Illus- 
trated.) 

Made with low base or box 
bed. 





Heavy Duty Model. 
See List E 6. 


WORKING 
CAPACITIES. 
CAST IRON, 
from solid ... 4 


STEEL, from 
solid .... — 'y 


BORING ... 20° 
TAPPING, Whit. 3’ 


Stretchless 


Straight Running 


We make a full range of 
machines for various duties 








Send for Catalogue. 





John Tallis «Son Itd 


ST. ANN’S WORKS, TULLIS STREET, GLASGOW, S.E. 


Twelve Months’ Working Guarantee. 


Telegrams: KAW, Halifax. 6098 
Codes : Marconi International, Bentleys, ABC 6th Eda. 


Telephone: 1673 Halifax. 


KITCHEN & WADE, 


HALIFAX, ENGLAND. 
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TAYLOR & a EN PRESSES 








Complete Military Cartridge Plants 


TAYLOR & CHALLEN, LTD., Engineers 
BIRMINGHAM. 








Makers. 





BaAbina LATHE bt pe ag and a PRESS. — Auto. Clutch. 
lor Press r cutting out Metal Blanks, Coining weeees a NOTCHING PRESS 
ork. Weight including Counter- | Drop Forged Lever Bosses, etc., etc. 1274. 700 slots per min. PRESS 1288. Adjustable Bed and CUTTING and CUPPING PRESS. 
chet and Compound Rest—20 cwt. Weight—190 cwt. Weight—!7 cwt. Stroke. Weight—30 cwt. “1084.” Weight 69 cwt. 


























The Voice of Wisdom dictates.... | 


“PROTECT Your Power Plant! 


CATALOGUE There is no need for Packing and Jointing to be the weak spot of your 
No. 262 machinery 
FREE ON ALWAYS USE WALKER’S PACKINGS and 


APPLICATION, JOINTINGS FOR RELIABILITY and 
ECONOMY.” 


4 7 JAMES WALKER & CO. LTD. Packing & Jointing Specialists 


“LION” WORKS, WOKING, SURREY. (Bopets throughout the werd) | 














PECKETT’S 
LOCOMOTIVES 


or aL SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT . SONS Ln. . 














Telegraphic Address: “PECKETT, BRISTOL.” 


BRISTOL — | Lite Roms; PEROUON& PALMER, tS, Wat, 














The 


HYDRAULIC ENGINEERING 
COMPANY LTD. 


High-grade hydraulic machinery of all classes 





PUMPS - PRESSES - ACCUMULATORS - CRANES - VALVES - LIFTS - CAPSTANS - INTENSIFIERS - COAL HOISTS - DOCK MACHINERY 


Works & Head Offices at CHESTER 


London Office 39, Victoria St estminster, S$.W 
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R* White +." Sons, Widnes, 


AERIAL ROPEWAYS 
POINTS & CROSSINGS. 











FLEXO TINNING COMPOUND. 


~ CLEANS ano TINS 
ALL DIRTY METALS 


IN ONE 
OPERATION. 


THOMAS & BISHOP LTD 
37 TABERNACLE ST LONDON.E C.2 


6341 


MECHANS LIMITED, 


Engineers & Contractors, 
SOCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

10, Princes Street, Westminster,S.W.1 


See Illustrated SGventiemant appearing 
June 9 6418 














Tole ménufactmng “a 


‘THE FARRAR BOLLERWoRKS LTO 
NEWARK -on -TRENT 


SCRIVEN| 


MACHINE TOOLS 
SORIVEN & CO., 


York Street ironworks, Leeds. 
6384) 


BODLEY BROS. *CO.,L 


—_——€st. 1790——_________—_- 
General | Engineers and Millwrights, 
iron and Brass Founders, 


OLD QUAY FOUNDRY, EXETER. 


Telegrams we Exeter.” 
Telephone : 2189 






















Spur, Bevel, Mitre, 
Mortice, Worms, 
& Worm Wheels. 






‘ENGLISH ELECTRIC’ 


TURBINE PLANT 


AGGREGATING 


OVER 120,000 kW. 


has been supplied to the Sheffield Corporation 


The illustration shows the Blackburn Meadows 
Multi - Cylinder Turbo-Alternator Set recently 
installed ; this is the eleventh Turbine Plant 
supplied to the Sheffield Corporation by The 
English Electric Company. Sheffield has the fifth 
largest municipal electricity undertaking in the 
United Kingdom, and the efficiency of the plant is 
demonstrated by the fact that the price per unit 
for power is the lowest of these five undertakings. 


For Exceilence 





and Efficiency. 


ELECTRIC COMPANY LTD. 


Works 


Queens House, Kingsway 





London W.C.2 
STAFFORD, BRADFORD, RUGBY, PRESTON. 











AUTOMATIC 


WILLIAM GEIPEL LTD. 


GEIPEL 


WEMBLEY, M's: 


Head Office :—156-170, 3 St., Lonpon, 8.E.1. 
Cable Works: 


6873 





BULL'S METAL & MELLOID Co. 


HEAD OFFICE AND WORKS: 
YOKER, av LASGO — 
TELEGRAMS: “ MELLOID, YOKER.” 


ELECTRIC CABLE, MOTOR STARTERS AND Fe ee rr 

he“ ” MELLOID. (eg. Trade Markand Patented }—Gon- 

CONTROL; The “RAPPER” Tool, STEAM TRAPS.| dense: Tubes, Cooling Tubes, Boller Tubes, Stars 
WHITE METALS.—Babbitts, , ke. 



























Machine Cut. 


QUICK DELIVERIES, 









Special 
Actention given 
to Breakdowns. 







ENQUIRIES SOLICITED 

















ON AOMIRALTY LI8T 






Width of belt... 
Thickn 


“ALLI 


GATOR” 


E221 ETE 1. 


STEEL BELT LACING 


Nothing Needed bat a Hammer, 


AdAce 


J. B. STONE & CO., Ltd., 


Finsbury Pavement, 
And 4607-31, Lexington Street, Chicago, Ill, U.S.A, 


Send me Free a s —- all —— 
. Name.....++« 


LONDON, E.C.2. 


3344 
Belt Lacing, which I agree to test in my factory. 





OOe cee eee eeeeeemeesesseseeeseeseseeseeseeeeeeeesone 
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HYDRO-ELECTRIC 
CONTROL VALVES 


for 
FRANCE 


The valves illustrated form one of 
two sets supplied to Messrs. Forces 
Motrices Bonne et Drac for their 
Hydro-Electric scheme at le Sautet 
in the French Alps. 


Each set comprises one fifty-five inch 
diameter Cast Steel Hand Operated 
Needle Valve, to control the dis- 
charge from. the upper outlets of 
the dam, coupled to an electrically 
operated, round bodied “Spectacle 
Eye” type Sluice Valve, to act as a 
guard to the Needle Valve, 


These valves work under a head of 
300 feet, and were subjected to 
most stringent tests before accept- 
ance by the Company. 


Pamphlets describing Glenfield 
Hydro-Electric Control Valves 
are available, and we shall be 
glad to send copies Post Free on 
request. 




















KENNEDY 





LIMITED KILMARNOCK 














GLENFIELO AN 


TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK. 
JOSEPH ASH AND SON, LIMITED, 


Rea Street South, BIRMINGHAM. 7178 





Electric of every 


Cranes type 


Royce Ltd Manchester 
























HENDERSON & GLASS, 


TeELeruone: Office 
° TELEGRAPHIC ADDRESS: 
Bank 8865 (3 lines); >. a ” 
Warehouse, Cent. 3711. LIVERPOOL Vulean, Liverpool. 
Extensive Stocks of every description and Section of 


MALLEABLE IRON AND STEEL 


Including all sizes of Round, Square, and Flat Bars, Rolled 
Girders from 3 in. to 20 in. deep; Tees, Angles, &c., &c. 
6502 GREAT VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES 
Boiler and Tank Plates, &c., in Iron and Siemens Steel. 


Quotations and Sections on application. 
Shipment Orders promptly executed. Correspondence Solicited. 














PETER—witn 


ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 


admitted—of naughtiness. 


Just now Peter's rather important 
for this is his first term at school, and 
he's grappling with the intricacies of 
“ABC” and “ Twice-Two”™: diffieult 
subjects to all men of five-and-a-half, 
but even more difficult in Peter's case 
because—bad luck—he’s totally blind, 
That's his One Exception. 


Peter learns reading, writing, and 
‘rithmetic through the medium of 
* Braille"—dull stuff compared with 
the coloured picture books of most five- 
and-a-halfs. However, he’s a stout lad is 


Peter, and he’s making great progress. 


Would you like to know more about 
him? How, in spite of his “One 
Exception,” he is being educated and, 
when older, technically trained and 


usefully employed. 


There is a long waiting list of “ Peters" 
throughout the British Isles, for whom 
training and accommodation must be 


provided in the immediate future. 


Will you help with a donation or 
annual subscription? Any sum, large 


or small, will be gratefully received. 


Here is a suggestion. Your eyesight is 
worth 3d. a year to you. Send Peter 
and his handicapped pals 3d. for every 
year you've had it. Now, please, in 


case it slips your memory. Good idea ? 


The Chairman, 
SCHOOL FOR THE BLIND 
(Founded 1838), 
SWISS COTTAGE, LONDON, N.W.5. 
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OAKEY’'S 





Wellington 
Emery, Emery Cloth and Emery 
Paper, Carborundum (Silicon Carbide) 
“Wellingtonite ” 
Garnet and Flint Cloths and Papers 
Waterproof Abrasive Papers 


(Aluminous Oxide) 


We manufacture artificial Abrasives to meet 
every need. Our reputation for high quality 
and performance extends over a period of 
100 years. State your requirements and we 
will send you price list and generous work- 
ing samples. Expert technical advice is 
always at your service. 


JOHN OAKEY & SONS, LIMITED, 


WELLINGTON MILLS, LONDON, S.E.1. 
a *‘Phone—Hop 2365-6. Telegrams—“ Oakey, Lamb, London.” 


"1b 




















7033 








@ STEAM HAMMERS q> 














a 


OF ALL TYPES AND SIZES. 


The illustration shows a Hammer of the Arch Form, which is 
made in sizes from 3 cwt. up to 12 ton. 


The 15 cwt. and sizes are fitted with Massey’s Hand- 


worked alvegear, -. Senne economy in 
consumption and easy and safe con 


B. « ¢ MASSEY Lia. 





















‘al Why you cannot 
afford NOT to use 


+ GF + Fittings. 


+GF+ are the best malleable iron pipe fittings made for 
working steam pressures up to 225 lbs. per square inch at 650°F. 


Every +GF+ up to 


—and for water, gas, oil and air service. 


} inch dia, is tested to 570 lbs. hydraulic pressure per square 
inch, Siz+s 1—6 inch are tested to 360 lbs. per square inch— 
which is a guarantee of dependability. In the manufacture of 


+GF+ Fittings, only tested metal, having a minimum tensile 
strength of 50,000 lbs. per square inch is used; which means that 
every one is truly malleable and is able to stand, without splitting, 
the wrenches and strains incidental to assembling pipework. We 
have 8,500 sizes and types. 


Immediate delivery. 


ee. 


THE ORIGINAL 
SWISS FITTINGS 


Ask for 
Catalogue 
and Terms 





EVERY FITTING 
+(5 F +) 
Spinal 


LE BAS TUBE CO., LTD., 


Dock House, Billiter Street, London, E.C. 3. 
BRANCHES; 
GLASGOW : MANCHESTER BELFAST 
33, Robertson Street, 16, Deansgate. 45, Rosemary Sireat 





TEXTILE & BALATA BELTING MANUFACTURERS. 







QUALITY anv PRICE 
RIGHT. 


SATISFACTION 
GUARANTEED. 


= —————S 
SS 


erty: 


BALATA BELTING, 


All widths and plies up to 50 inches wide for 


DRIVING AND CONVEYING. 


SEWN COTTON BELTING. 

SOLID WOVEN HAIR AND COTTON BELTING. 
HENRY A. COLE & CO. LTD., 
King Street, LIVERPOOL. 

Works: BEAUFORT ROAD, BIRKENHEAD. 


Tiel 
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ROPE PULLEYS, 
SHAFTING, PEDESTALS. 


S. S. STOTT & CO., 


ENGINEERS, ¢. it HASLINGDEN, 




















| 
} 
» 
| 
| 
| 
| 


CALCULATORS (Books) FOR ALL PURPOSES. 


AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. C. HOWDEN & C0., 7210 
+5 & 7, Fleet Street, Birmingham. 


| MACHINE CUT GEARS. 




































& § 
toddp. A 
ery Low Prices. Ask 





HANGE 
All Sizes 14 
Process. 


SPUR GEARS. 
Standard patterns for ail sizes, ovalor + section 
arms, to 2 in, pitch, face to suit to § ft. diameter, 


MITRES & BEVELS. 
To 2in, pitch. Any sizes to order. 


PAPER & RAW HIDE PINIONS. 
SKEW & WORM GEARS. 


Welded Steel Storage Bunker at Burntisland | | CLEAN CASTINGS. Spur Gear Blanks 
constructed for ee vie lt eusiomer, By 14 ~ 


The British Aluminium Co., Ltd. Gensel’ Mashine’ Castings made te Customers’ 
Low Prices for Planing, Boring, Turning, Screw 
Send a, - + RS 
London Office: 59, Palace Street, Westminster. Greenwood’s Standard 
Gear Cutting Co., ” 
—————— Ts —" i, REG ROD CTRL aay, 





Cat by New 
List. 

























































of all kinds for all purposes 
to drive by Belt or 
combined with 
Steam, Oil 
or 
Petrol Engine 







BELPER PINE™PATTERN MAKING 
PERFORATED or 
Bo d 
ants YOUCAN BUY  ineySitend Qualey 
will receive equally careful attention. 


td., 

Smedley Brothers L” 2:3": en 
Sranowaiy FANS. CANADA PRODUCES inne Wena.” 
one 1 lhe Le 
= me ; WE SELL Engiheies in the Mid- 
Mixers lands and the South 

. _ for Immediate Delivery 

Edge Runner Grinding Mills AND S A VE on your Present Prices 

We can execute the largest order, but the smallest 
BALFOUR HOUSE, 
fae: "national 363. London.” 7173 LONDON, E.C. 2. 





7203 
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83. Kingsway, LONDON. 6852 


The CLYDE STRUCTURAL IRON CO., Ltd. 
Clydeside Ironworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 
Iron «Steel Roofs, Buildings, 
Workshops, &c., &c. 





? | 





London — - GritesPie & Co., Ltp., Leadenhall! Fhe» samme! 


THE BEST WORM GEAR 


. Butldings, 1, Leadenhall Street, B.C.3. 6145 












VALVES, Cocks, 
AND FITTINGS 























Accuracy 
& Durability | 
are required __ 
TWE LEA RECORDER CO LTD 
Recorder Mouse, Cornbresk Manchester 

















duplicating machines, 
etc. 


Meter Number Wheels 
and Pinions 
for all types of 
Counting Instruments. 


Pressure Die Castings 
in Zinc and Tin Alley 
to drawing or sample. 


HERBERT J. THORMANN, HENRY WALLWORK & CO. LTD. MANCHESTER. 


Perren Street, Ryland Road, 
LONDON, N.W5. 














— 





THE LATEST 
“FLUIFEED” COLD SAW 


‘*FLUIFEED”’ GIVES 


Very sensitive feed control 

Infinite number of feeds. 

Automatic adjustment to section being cut. 
Increased life of saw blade. 

Quicker sawing. 


OTHER SPECIAL FEATURES. 


Patented Swivelling Vice. 
Covered bed slides. 
= Centralized control. 

— ° Vee-rope drive. 
Tecalemit lubrication. 





BUILT IN, SEVERAL |SIZES. 
Cutting times: 24 in. by 7} in. joist in 1} minutes. 
10} in. dia. M.S. Bar 4 minutes. 





Apply: 


NOBLE & LUND LTD 
Felling-on-Tyne. 5064 
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ELLISON SWITCHGEAR 
_for Works § Substations: 











a? oA ux ee ee bi 











Ellison Switchgear is 
used in many largeworks 
for the main electric 
power supply, as well as 
for controlling the 
motors. We illustrate 
two of the switch- 
boards installed in the 

Birmingham Works of 

Messrs. Wolseley Motors 

(1927) Ltd. 

1, 11,000 volt 3-phase 
metalclad ‘‘Cubicle” 
Switchgear. 

2, 440 volt 3- phase, 
“Draw-out” Switch- 
gear. 

Youcanequipthe largest 

— works throughout with 

Ellison Switchgear, using 

o Cubicle or Truck type 
‘e high voltage gear. Draw- 
eee «out or Fixed Breaker 
jean type low voltage gear, 

oil starters for 1000 H.P 


, motors and ‘‘ Bantams” 
2 for small motors. 
} { 


H 
atic 
“t 























= GEORGE ELLISON 


| PERRY BARR ~ "BIRMINGHAM 20 

















“EVERYTHING FOR SAFETY EVERYWHERE ” 


OXYGEN BREATHING APPARATUS 


for work in poisonous atmospheres. 








THERMOSTATS 




















ena ‘ SMOKE HELMETS for Ships, Oil Tankers, etc. 

Steam to To Board of Trade requirements. 

CALORIFIERS, GAS MASKS for use in known poisons. 
OR HOT WATER DUST RESPIRATORS. 

TANKS. "SAFETY GOGGLES and GLOVES. 


6763 









PROTECTIVE CLOTHING. FIRST-AID APPLIANCES, 
FIRE EXTINGUISHERS, Etc., Etc. 


SIEBE, GORMAN @ CO., LTD., 
“Neptune” Works and 187, Westminster Bridge Road, London, S.E.1. 








a“ THE HORNE 
ENGINEERING CO. LTD. 
35, Pitt Street, Glasgow. 





JOHN SPENCER, L” 
WEDNESBURY. 
IRON & STEEL 


TUBES 


POLES, STEAM MAINS, PIT PROPS, 








MELDRUMS 
of TIMPERLEY 
for ACID RESIST- 
ING METAL for 
Art Silk, Chemical 
and Dye Works 











ABBOTT & CO. (Newark) LTD. 


HIGH-CLASS BOILERMAKERS, Etc. 
Newark Boiler Works, 


NEWARK, NOTTS. 6200 
Tel. Add. : “ Abbot, Newark.” Tel. No. : 34 
See displayed advertisement, page 43, June 23. 









erbert Alexande 


Charmouth * St. 
LEEDS. 









VENTURI 
METERS 





Patent Recorder and Integrator. 
Range of Registration | to 20. 
Type R. 


Also Makers of 


SLUICE VALVES. 


All kinds of Waterworks 
Constructional Articles. 


Guest & Curimes 


LIMITED, 
ROTHERHAM. 


London Office : 
CECIL CHAMBERS, 76, STRAND, W.C.2. 











Telegrams: “‘SIEBE, LAMB, LONDON. ~ 4219 Telephone No,: HOP 3401 (2 lines.) 





7028 
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MAKERS OF ALL TYPES:— 
STEAM, 
ELECTRIC 
OIL ENGINE 
DRIVEN 


| TAYLOR & HUBBARD | 
eae Address ers 


Telephone No. 
Lifting, Leicester.” 22575. 











POLLOCK, MoNAB & HIGHGATE, 
SHETTLESTON, 


PLATE BENDING MACHINES. 
PRICES ON APPLICATION. 6410 


























GOOD ENGINE DESIGN 
iS USELESS 


wiTHOUT 


RELIABLE 
VALVES 


Our Steels are at work in the 
Valves of many thousands of 
engines of different types and sizes 


OUR ADVICE I8 AT YouUR 
DISPOSAL. 


BROWN BAYLEY’S 
STEEL WORKS Lt. 
SHEFFIELD 





NICKEL STEELS 
CHROMIUM STEELS 
TUNGSTEN STEELS 

AND OTHER 
ALLOY STEELS 
WITH SUPERIOR 
RESISTANCE TO 


WEAR AT.... 
HIGH TEMPERATURES 





6vl2 


I4O 


RETURN on 


CAPITAL OUTLAY 


In 12 months a Turbine Furnace saved an 
amount equal to almost one and a half times 
its initial cost. 

This economy was effected by greater efficiency, 
low fuel consumption and the absence of any 
with the renewals or replacements. 


TURBINE FURNACE 


WITH PATENT EXTENSION GRATE. 
THE TURBINE FURNACE CO. LTD., 238», Grays Inn Road, London, W.C.1. 





Telephone: MUSEUM 4365. 








GENERAL PurposrE Pumpineé SETS 


STONE’S G.P © PUMPS 


The all British general purpose pumps 


Cast Iron Bodies, Steel Shafts, Bronze 
Impellers 


Motor bolted direct to flange on pump 


Made in five standard sizes—hand started 
or automatically started 


Suitable for heads up to 90/100 feet out- 
puts up to 2,100 g.p.h. according to head. 


High Efficiency. Low Running Costs. 


Long Life. Simple to operate. 


Occupies minimum 
space. 


Easy to install. 


Robust Construction. 


Silent Operation. 


J. STONE & COMPANY LIMITED, 


A pump which guarantees the highest 
satisfaction. 


Send for pamphlet containing full 
particulars and prices. 


703 


DEPTFORD, LONDON, ENGLAND 
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TRANSMITS ALL THE POWER 
It Slips not —so wastes not 
It Stretches not—It breaks not 
It is the strongest belt known. 


GET IT. 


Write the Sole Manufacturers: 
FLEMING, BIRKBY & GOODALL, LTD., 
WEST GROVE MILL, HALIFAX, 

Telephone : 3748 (2 limes). 
Telegrams: “ Fleming, Phone, Halifax.” 
Lendon: 1, Broad Street Place, E.C.2. 

















Are your 
works Pag 
vehicles 


PROPERLY 
“qu PROTECTE 


Establish- 
rr ments. Kills e 
TW | a petrol fire 
“\ “a and no risk 
T of ———— 


suitable for 
use on ail 


Ou 
erin 
i |__ EXTINGUISHER) i 
FOR FIRE| 


1. BE TURN UPSIDE DOWN! 
+ ie BPSIDE DOWN) 


| rwe 

; VALOR 
reduce your most valuable lorry to black 
scrap to-morr 


and vehicles with 


the source, effectively and with little effort. 


Easily handled and understood by anyone. 
for years and keep charges undamaged. 
types are only representative of our large range. 


Write for List 6/V5l. 
USED ALL OVER THE WORLD. 
The VALOR CO. Ltd., 
Valor Works, Bromford. 


— 


E.320—Reversible Pat- 
tern. In 1%, 2 and $ 
gallon capacities. Spec- 
ially suited for export; 
formula for recharging 
being shown, thus 
avoidin, sending to 
England for recharges. 


London : 120, Victoria Street, S.W.1. 


Buy British Goods. 


__ FIRE EXTINGUISHERS 


DRYSDALE 


offers 


Economy 


THE 


THERMALL 


(Patent) 


HIGH SPEED 
STEAM ENGINE 


STEAM CONSUMPTION 





A SPARK may send your works up in flames 
to-morrow . . . an overheated exhaust pipe = | 
e 


ow. 
Take time by the forelock to-day. Equip your works 


VALOR FIRE EXTINGUISHERS 
There’s no “perhaps” about VALOR EXTIN- 
GUISHERS—they act at once, killing the fire at 


Illustrated 


ERDINGTON, BIRMINGHAM, ENGLAND. 








REDUCED BY 


202 - 295; 


Write for pamphlet. 


“VERTOIL 


(Patent) 


POSITIVE ROTARY PUMPS 
FOR 
OlL PUMPING 


These pumps are of simple design, self- 
priming and give maximum accessibility, 
while the vertical arrangement ensures 
correct alignment of the pump and motor 
under all conditions. A constant pressure 
is maintained without vibration and a self- 
contained relief valve prevents overload 
of the motor. 


The pumps can be supplied for capacities 


ranging from 8 to 95 tons per hour. Write for Pamphlet. 
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WW 
MWM BENZ PATENT 





DIESEL-ENGINES 





MOTOREN-WERKE MANNHEIM A.-6. 
VORM. BENZ ABT. STAT. MOTORENBAU 


FERNSPRECHER: NR. 54121 
TELEGR. ADRESSE : ALTERBENZ MANNHEIM 


CARL BENZ-STRASSE 
6922 











VA 


| 
| 








VALVES) 


We specialize in this important 
steam auxiliary for high pressures 
and superheated steam. 

SAFETY VALVES. 

STOP VALVES. 

REDUCING VALVES. 


Cast Iron or Cast Steel Bodies. 
Specify your requirements, 


A. COCKBURN & CO., 


DENNISTOUN, GLASGOW. 








6909 


























The Highest Quality Castings 
at Economical Prices. 


We maintain a standard which gives you the 
satisfaction of long service and which has gained 
for us a sound reputation. An enquiry will bring 
quotations for your particular requirements. 






We are manufacturers of :— 


ENGINE and BOILER FITTINGS. 
ANTI-FRICTION METALS. 
All classes of Non-Ferrous Ingots, 
India Rubber and Asbestos Goods. 


BRASS AND IRONFOUNDERS, 
MILL AND COLLIERY FURNISHERS. 


PEGLER & LOUDEN LTD., 
54-60, Brown St., GLASGOW, C.2. 





Tele: Gunmetal. 








— 
————-—~ 




















MARINE & LAND PUMPS. 


OUR SPECIALITIES ARE STRONG 

and COMPACT IN DESIGN—OF 

BEST MATERIAL AND WORKMAN- 

SHIP—EFFICIENT and RELIABLE 
IN SERVICE. 








THE 
“DAWSON” PATENT DIRECT-ACTING 


FEED PUMPS, 
AIR PUMPS, 
SERVICE PUMPS. 


F IMPROVED DUPLEX PUMPS 
VERTICAL or HORIZONTAL 
TO SUIT ALL PRESSURES. 








MOTOR DRIVEN PUMPS 
FOR 


DIESEL ENGINES, 
LAND STATIONS, 
- MINE PUMPS. - 


DAWSON & DOWNIE, L™ 


vomtnmnx” OLYDEBANK. sat 


DAWSON FEED PUMP. 


eo 
98 & 08 CLYDEBANK. 





DYSON’S 
DIE CASTINGS 


We specialise in castings made of 


HIGH TENSILE ZINC BASE ALLOYS 


as strong as Brass 


COMPLETE RANGE OF 
ALUMINIUM ALLOYS. 
ALUMINIUM BRONZE 
OF OVER 30 TONS TENSILE. 
BRASS DIE CASTINGS. 


We also undertake the complete manufacture of Appliances in Metal, Dies, Tools, Ete. 


7083 





DYSON & CO. ENFIELD (1919) Ltd. 


Southbury Works, PONDERS END, MIDDLESEX. 
Phones—Enfield 2484—5. Telegraphic Address—“ Diesinker,”” Phone London, 


























MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


p The REID GEAR CO. 


LINWOOD. 
near PAISLEY. 6x 
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60/80 H.P. 4-cyl. Diesel Engine. —- 6458 





PETROL-PARAF- 
FIN ENGINES, 
MARINE and 
STATIONARY 
TYPES 


—-RANGE— 
DresEL 45 to 160 H.P. 
in Three, Four, Six and 

Eight Cylinder Models. 


Full particulars from the manufac- 
turers: 


GLENIFFER ENGINES, Ltd., 
ANNIESLAND, 
GLASGOW, W.3. 


Telegrams: “* Glengine, Glasgow.” 








REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 
CONDITIONS. 


SEAGERS L™- 


DARTFORD. 






































SEXTUPLE EFFECT SEA-WATER DISTILLING APPARATUS. 


FAWCETT, PRESTON & CO., LTD., 


Engineers, LIVERPOOL. 


CONTRACTORS TO THE ADMIRALTY AND War Orrice. 
Code used: A 1. ABC (4th & 5th Edns.) and Western Union (‘ Universal” and “‘ Five Letter’ Editions). 


Telegrams : 
Fawcett, Liverpool. 


—_ MAKING PLANT of all 
inds. 

Complete Factories Supplied. 
SEA mPVATER DISTILLING 


PLANT 
DISTILLING and EVAPORATING 
PLANT for all purposes. 
HYDRAULIC BALING PRESSES. 


Sole Makers of CYCLONE and 
GRID PRESSES, and of Fawcett's 
High Density Presses and Pumps 
for packing Cotton, Jute, Wool, 
Hides, &c., of ee A required density 
and weight of bale. 


EXPLOSIVES PLANT. 

NITRATE-MAKING PLANT 

MARINE and STATIONARY 
ENGINES and BOILERS 

PUMPING MACHINERY for 
Towns Water Supply 

COPPERSMITHS and BRASS 
FOUNDERS. 


London Office: 
21, OLD QUEEN STREET, 
WESTMINSTER, S.W.1. 














a ia 








INSTITUTION, Stoke-on-Trent. 








Phone : 
TIPTON 1694 








SPECIFY (WORIGHT(S) CALORIFIERS 
MAXIMUM THERMAL EFFICIENCY — 





Illustration of a 4000 gall. STORAGE CALORIFIER. 
Casing, 8 ft. diam. by 14 ft. 6in. long. Live Steam Battery, 220 sq. ft. 
Exhaust Battery, 300 sq.ft. Recently supplied to Taz LonpoN Roap 


Also GREAT BakR CoLony, B’ham. 


WRIGHTS FORGE & ENGINEERING CO. LTD., 


TIPTON, STAFFS. 


8753 
Telegrams: 
FORGINGS, TIPTON 






BOLTS « NUTS, Exc. 


; NS 4 Speciality—FACED 
BRIGHT NUTS. 


LISTS ON APPLICATION. 6715 


BRIGHT DRAWN STEEL BARS. 
JAMES WILEY & SONS, Ltd., partaston. 








| 
| 


USUAL STOCK 
1000 TONS. 

























MARINE ENGINES 

AND BOILERS, 
WEIR PUMPS, WINCHES, 
GENERATING SETS, /&* 
ELECTRIC FANS, 









WRITE | xs 
FOR 
CATALOGUE 


STEERING GEAR, 
TANKS, PLATES, 
PLANKING, PIPES, 


MACHINE 
TOOLS. 
&» 


EXPORT A 
A SPECIALITY. - 














ra) 
& 





Contractors’ 
Plant. 


RAILS. 


Railway Sidings Complete. 


Structural Steelwork. | 
RAILINGS, GATES. | 


Non-ferrous METALS. 


SCRAP IRON and STEEL. | 


Old Works and Obsolete Plant | 
Dismantled. 


KETTON PORTLAND CEMENT. | 
London Office : 



































ST., E.C.3 | 





116, FENCHURCH 
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THE 
“ TORRENT” 


Pressure Filter. 


Filtration 


at a nominal cost for 
Water Works, Swimming Baths, Hydraulic 
Power Plants and all Industrial Purposes. 


The dirtiest water rendered perfectly clear. 
Write for List No. 1466. 


Oulsometer Engineering C21 


39, Victoria Street, 
LONDON, S.W.1. 


Filtration. 
Symbol. 





Nine Elms Iron Works, 
READING. 














‘ig SOLICITED. FOR CRANES 
TYPES & SIZES -- ALSO 
ENGINEERING & STRUCTURAL Wark 

















IM Wil] HEAD OFFICE & WORKS : |jj| \\\| 
Wit Wi! MOTHERWELL., ii (i 


Telephone Numbers : 


cSrloge Address: 
4 ~ 41 + 42. 


MOTHERWELL. 











STEEL BRIDGES. ROOFS. 

STEEL FRAME BUILDINGS. 

CRANE GIRDERS. 

CRANE GANTRIES. 

RIVETTED PIPES. 

KILNS AND TUBING. 

CHIMNEYS. TOWERS. 

PITHEAD FRAMES. PIERS. 

JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 

OIL STORAGE TANKS. 

WATER TANKS. 

HYDRAULIC PRESSED 
TROUGHING. 


SLEEPERS. GUTTERS. 





THE MOTHERWELL BRIDGE | Il Wl! 82, VIGTORIA ST. $.W.4 ll ll 
AND ENGINEERING CO.LTD. 


Ii Wil] — LONDON ADDRESS: ill Ill 


Telephone Number: 
4183 VICTORIA. 


f Tetegrepete Ms Address: 


SOWEST, LONDON. 








SOLE MANUFACTURERS _ IN 
GREAT BRITAIN AND CONTI- 
NENT OF EUROPE, JOINTLY 
WITH THE WHESSOE FOUNDRY 
AND ENGINEERING CO., LTD. 
OF DARLINGTON, OF THE 
PATENT “WIGGINS" FLOATING, 
DAY PONTOON AND BREATHER 
ROOFS FOR OIL STORAGE 
TANKS, UNDER LICENCE FROM 
THE CHICAGO BRIDGE AND 
IRON WORKS, U.S.A. 

THESE ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 














REPRESENTATIVES ABROAD: 
VENEZUELA AND TRINIDAD: EGYPT; SOUTH AFRICA; 6658 
BESSLER WAECHTER & CO. LTD., R. J. BOYD & 60., DOWSON & DOBSON, LTD., 


Salisbury House, Finsbury Circus, LONDON, E.C.2. 18,Shareh Maghraby, CAIRO. Corner of Simmonds & Anderson Sts., JOHANNESBURG 


NEW ZEALAND; 
WEILL CHOPPER & CO., 


Dilworth Building, AUCKLAND. 





THE BANGKOK DOCK CO. LTD., 
BANGKOK. 


























A wide range of standard units in Worm Gear, 
Single, Double and Triple Helical Gear, also 
Spur and Bevel Gear, enable MOSS to meet the 
requirements of practically any application. 
Silence and efficiency assured. Let us submit 
recommendations for the modernisation of your 
transmissions. 





























THE MOSS GEAR CO., LTD., Crown Works, Tyburn, BIRMINGHAM. 


7131 
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